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. N . fmgureg .3f tha cc}ntroi'@r or ils corr*ponents %homd any defect davelop 3.2.2.5.1, THREE-CIRCUIT SCUD STATE LOAD SWITCHES. The load I :
atgnment o ti;;er sfot‘ dn;a 3:@:; vusif g?rt:;\ewiﬁt: ::::1 an;zp‘tnp::gi?st:d «mder normal and proper operating conditions during tha testing pericd switches shall meat the requnfen*'ents of 3echon 62 of the N.EM.A. = %
a clean, straight, well-defined saw ¢ ' t function shall be corrected - s L o . '
\an and prior to acciptance by the State, this muoifunct] | | - . :
in the Plaps without damage to qd;(icent qr:m thre f!t}?:adgog’ c;m;;{es b); mﬁd at the expenss of the Contractor, including all labor, materials dnd 322'5‘ 2. SOLID STATE FLASHERS. Thw fgcsherf, shall meat the 3.2.3.6. PROCRAM MODULE. Tbe pmgram maodule stmft bg a standqrd
dirsction, the saw culs shall be o\«encppf‘d 0 prov: e fu P  gsgoe iated costs. Minor faiures such as lomp failures or loop detector requirements of Sectton 5.3 of the N.EMA. Standards. - Mode! 412C as 59@(;,(‘94 in Secticn 3 of ths TSCES Addendum 3 ‘
pomts of tnterswct&on : ~ rewtunmg Wil not be the basis for starting a new test period, provided | Standorr’s ' o dated November 19, 1993. The prégram module shail- beg,;rowded
. ‘ 4 . ' | W41K3 3oftware, :
] the failures are repairad emmadmtary and the sama failures do not recur ‘ . ; / | with tha latest version of the Wapiti Micro Sy«stems ;
1861 Befora instﬂi'ﬂ‘; ‘the ldop wire, the siots é’: “w”’{:h;::czfgt during the remainder of the test period. A majer maifunction or failure 3.9, 2'5 3. FLASH TRANSFER RELAYS. The flash transfer relays . o : o i : %
‘for the presence of jagged sdges or D;Ott;&s ansnedioound dred to of the controiler and its compongnts will result in o new 30 day test shalt meet the requirements of Section 8.4 of the N.EM.A 3.2.3.7. CONFLICT MONITOR. The confiict monitor shOH ;,me‘%t thﬂ_ ~
they must be removed. The slots must be gfc taminants. per?dd baing implemented after the repairs have been made. Standards. requiramants of g Model 210 per Chopter 4, Section 5 of the TSCES ;
remove cutting dust, grit, ofl, moisturs or other con un;: (;, ressure Y | L o o : . : , o : with the following additional monitoring functions: red momﬁormq, B ‘
Cleanin '9 shalt be achieved by flushing the ?Qt k‘;thfdmé, Gpnzs djned' 2,23, GUARANTEE. All equipment furished on a project by the Contractor 3.2.2.5.4. INDUCTIVE LOQP E}ETECTORS. The inductive loop obsenca of signal on @ channei; simultanecus muitiple indications on 3
water jet stream. The slot shall then be cleared o - shail be guaranteed against any imperfections in workmonship and materials. datectors shall, as a minimum, meet the requirements of Section a channel; program card ajar; power .interrupt after fc:iure, short y%
using oil-free C’i’mPfﬁssed air. . The customary manufacturars’ warranties shall be assigned to the 8.5 of the N.EM.A. Standards. or absence of yellow; AC line monitering; full systems compqtibd ty
Maintaining Agency. with Wopiti Microsystems Traffie $ybtems software L
2 1832 pr wire shall @ mstuited in the st using 5 dal tedge | MO‘“ } ‘ 7. e ' : ' 3.2.2.6. CABINETS. The cobmet:x shalt meet the requirements of ‘ b ’ ‘ ;
wooden poddla or wheel to pravent damcg: to t}[za :.?:ri f‘f;? sarest ' 22‘4; MANUALS. A minimum of 2 monuals shalt be provided for euch , S&Ct,of, 7 of the NEM.A. Stqndards. as modifled below. 3. 253 FlASHER Tha flasher *hail meat tha reqwrf*menti" Of ag. .
Conductars of each loop shall b rur; ;:on muous”ybe wound in the " controller and $hail includé complete nomenclature, wiring diagrams, ; Medet 204 flasher per C:haptor 3 of the TSCES. | “
pull box wilh no spiices pormitted. A o;;pa s;‘.o teart ‘morked w.‘th schematics showing test voitages, functional description of circuits, ports ' 3.2‘2.6\1‘. HOUS!NG' The cquets shall be of unpmnted sheet 4 R
same direction with the start and end o gecc ;Z ){oré running from list ond cross reference to standard part numbers, appropriate testing aluminum ailoy construction | 3.2.3.9. LOAD SWITCH. The load switeh shall have modylor switches
9 permantnt lobal at the pull box TFG ootp tog o« inimum c?f 10 prccedwea, and other pertinent data. o ‘ R  thot can ba easily raplaced with the use of o screwdriver, and rr*eet
the loop fo the qdjacant pull box shall be tuiste thst g ermanent! 2 3.2.2.6.2. POLE MOUNYED CONTROLLER ASSEMBLIES. The po!e the requiremsnts of a Modef 200 switch pack per Lhcpter :5 of the ;
e D e e e : "MATERtALS mounted controller . cabinet shall be size 4 per Table 7.3~1 TSCES AN
(dentified by the leop, number, shown in the Flans. h to ret ?Opg : ‘ of tﬁe N.EM.A. Standords. The cabinet sholt have a continuously , , o . .
be joined in the puil box In sena& or pciml%@t S0 ft c;u Zf t;um L i 3 1 0E;>CR!F’T!QN The @ spemﬂcutmna cover the genemt mc{ena!s cmd weided bouqm of the same matenq} as the rest of the cquet 3.2.3.10. FLASH TRANSFER RELAYS. The flash transfer ralays b
sensitivity as recommended by the detec > mqnu aer : : m;swtmneoua nordwere for the instailation of a traffic signal to be shall be hsavy duty relays meeting the requirements of th% MW@*
obtained at th" sensor unit. . constructed i qccerdanca with and at locations mdscoted in the controct‘ ‘ 3226 3. PAD MOUNTED CONTROLLER ASSEMBLIES. Type | pad 430 p,,,. Section 6.4.6 of ty‘\e TSCES. :
N Mwn 3 the Plans or des'gnotad by the tngmeer rmounted controlier ussembuy cobinets shall be size 5 per . 1 -
2.18.3.3. After the conductors dre m$toned :: the sfots.h ;\hfn::feis w ’s i | el 321 of the' NEMA Standards. Type Il pad mounte d 523 H SURGE PROTECTOR. The surge prot#ctor shall be a f;itenng
-shall be tested for continuity (.md Shorts ‘w ‘tb % m‘egp: After testing R 32. MATER’AL REQU%REMENTS o controlter. assembly - cabinets shall be size 6 per Table 7;’5 -1 surge protector that absorbs power line noise and switching
o ot 500 Valta. sy defactive wira shall 09 rep ?Ct to within 3 n’:m o . | | of the: N FMA Standards. : transients, ond provides lightning protection. It shail consist of three
the siots shail bs ﬁ!!ed W T Jperever 1oop !sea; : Io:t :;mit ba e y»52 1. GEN&RAL Al! motenms used in the fcbnccxhcn or ossembt/ Qf the basic sub cireuits: pnmqry clamp, secondary clamp, and thé filter,
of the pavement surface. Before sa;fttmg. L.trp u: t :: use of , R ems listed' below ghalt be naw, shall be of tha best quo ity and- ;52 2.7. BUS tNTERE‘ACE UN!T -The bus mterfaca units shuﬂ meet " {t shall ba rated for g peak current of 20,000 amps from an 8 by
removed from the adjocent road surfaces withou s o - workmanshsp, shal} be the best standacd product of a mqﬂufwtufe" ‘ “the reqwements of. Sectnon 8 of the N, E,’MA Stqndcrds 20 microsecond wave shape. Tha clamp voltage shall nev@' exceed J
solvents. _ : . teqularly éngaged int the production of this type of equipment and ¢ ' 280 volts during o peck surge. It shall provide a mgximum t!:f 13?
Loy - ' sholl be of the manufacturer’s latest appraved dasign. Major items 0 2 o 323 TYPE 170& TRAFHC SRGNAL CONTROL SYSTEM ; amps continuous service current at 120 volts AC and 60 Herttz. it
2.18.4. The Contrcctor ma/ Ot his. own oxpeniss, use cpproved pre " o 'elecﬁromc eqmpment mstcded under this’ centrqct shmt be of tha sc:me ' | ‘ ' . shoil have an operating temperature range of —40 to +85! degrees %
~formed ’0093 instead of saw cut loops. o L typu and consist of products supplied by the. samae supptler in order 32 31 GENEM The Twe ”08 traffio afgnot control 53’3(9“‘ smu. o Celsius. The filter shall be designed to absorb pewer fine noises in ;
SR secure un:fr.;rmc sin fa re*:aponmbe zt,/, and most sotasfcctery* Sewfce~ ' . ag a minimum, meet the State of California Traffic Signal Control the range of 10 Kkilohertz to 20 Megohertz, ‘ 3 1
2.18.5. The loop conductors for each loop Sth’ be Spmted n; 1t};e1 p;ug ; _h u ty. singl , o bt sPemﬁwtsons (TSCES) toped January 1989, a3 modified q | | ] f
box to a detector lead~in cable in ‘accordance wt;:h ;scuiﬂg o comtingo sly 3. 'M 1. The trqfﬁc sfgnal :;hcil ba comp*ete‘ and th& COﬂthmf Shﬂﬂt by TSCES Addendum 8, dqted November 1993, and Addendum 4 3.2.3.12.0C iSOLATOR. The 0OC Esotator shall meet the requirements L
‘of thesa specifications.’ The detactor :&qd Th . 2 ta with 0o splices - furnish ‘dnd_ install ali’ equipment necessary: for the sotisfactory - dated July 1991 with the Gdd‘ﬁms or m°d'f*°<1"*°“8 ds_shown in the ~of @ Model 242 two-chonnel DC isolator per Chapter 5 of the TSCES. |
from the pull box to the fse‘d termmc f.the cabine o p‘ v ﬁgerabon of the: 3<;naf system »nather specmec ly mentsen«-d or nct = .foiiewmg spee,f‘wtmn& 5 JEONAS . ; :
permitted. | B S R S Lo s ” "325 13.AC ISOLATOR. When called for in the Plany, the AC isolator :
S o3 232 RESPON&lBLE PART!FS‘ Anx referenca to the. State, Smt“’ : shail meet the requirements of a Model 252 two-channel (%C isolator :
? 19 SiGNS : e e Coof Lctaférmo or Agency shait mecn-,trse local- ugency f@ipm‘m}te " per (,,hcipter 5 of the TSCES. .
7 e ¢ mm intathi ng the traffra sgnah Any. refemnce ;o the Contractor | : : L
2.19.1 OVERHEAD STRﬁET NAMh SK‘NSE Séf eet numey ;«;gr;z i;}:“nsjst < rhents of tha N EM A& Smndorda P‘ub&rcqtlorf NQ TS 2-‘992& P isﬁqgg meqﬁ equment manufccturer or suppher - 3.2.3, 14 DETECTOR The detector sensor units provi ded shqi” as a. y
ms{“”e‘j on mast arma after all other.log ds o Ofif ‘th plarr’ detail. The NEMA trqfﬂc sontroller qssemb y sh@lt be Btth“r 90«6 mOUf‘ted e o , szmmum, meet the specifications. given in Chapter 5 of the TSCES. :
arm.  The signs shalt be loccted in-accor mc? w;‘ Th ﬁfn I tocet:cm o ‘ff*‘*".'/or p(}d mounted, The specmc reqmréments of each t)’?" cra txsted L3, 233 TE.SHNG MANUALS Two monuct contqmm«; the ”‘JW Ch‘m - In addition, the following features shall be included: tnumb*wheev
Signs shall be mounted so that the !ggend i3 leve 4 fina | | Y o SR S T e B A Icstmg! ont:i mstruct;ons of, thg test progrqm 3hq£| be furnished to - push—wheel switch of push button sw:tch to aqilow sg{éctson of o L
shait ba detefmmed Dy the Engmsen e , ; L the agency résponsible for momtmmng the tmfﬁc sgﬂO‘ Whe” the o minimum of 8 puise sengitivities, 7 presence levela and an  "oft” i ;
ontmﬂer untt is d@hver&i : : : 'mbde per channel; open loop test switch that displays prwicus :
2.19.1.1, nstG”O‘t’f‘Jn of 3'9“3 on mast arms ahait be Qcco’gf“"t}ed mth | i,c | ‘ ‘ faults zn chon:wei md?:ato:s while continuing to process and output 1
suitable stainless steet bcnqu. c!amps. ond brd¢k6:zrczgg : n: . R et A e e 3. 2 3. 4 CAB NETQ The png mounted cobmvta ‘shall- be MOd&‘ 338A, valid - detections; muitiple channel sequential Sf‘aﬂmn'}. an "WUC‘QW‘ @
withstanding 160 Kmy/h mnds Strget. naima S n(zm bracksts os SR 3 223 MALFUM‘T;QN MANAGEM;;NT UNH“ The ma)f%cm” SRR qrd tha pczd mounted ‘cabinéts shall ba Modet 3328 meetmq the range of 20— 2000 micrchenries. » ;
height shall ba installed using opproved sign r;ou ? ces. shalf hwé R0 .mffmgmgement unit shan meet thef r«aqmrements of Secﬁcn 4- Of th@ SRR vt requireménts of Chdptar 6 of the TSCE$ wsth the fol owmg addtt:onas ‘ S ;
- shown in the Plons. Al boits inserted thrc:ug sign- face s&: ey iuNEM\A. Standqrds « o AR o e 'or m0difif‘0t10ﬂ3. A o | ‘524 S!CNAL HEADS Al signal haods on a project shall be the product , v ;
* Mlat, fber washers, instaliad. betwiesit the raflectie Sheet"}g !43”” ' ik Fr G e i ‘ -of one manufacturer with the exception of programred vzs:bmty signal
boit heads. Bolt holes in signs shall be d””ed in the ? RS s 3. 2.2.4. T&RMSNALS AND FAC!UT#ES The controiier assembﬁes o 3‘9,3_4,1,,;-;5:;5” Tha cquat f;msh shcn be ncturqf a!ummumr - heads ond ona piece pedestrian signal indications. The signal heads shall
R o o ;-itermmn}s ond famhties shall, ¢3-a mmamum. meet the rsquirements P | be in génsral conformance with the latast edition of tha Equment and
2.19.2. REGULATORY S*GNS The R10- Ser‘eg sgnls héeh? f;nmza:‘nted o , : 7'*:~“of Sectmn 5 Qf tha NEMAh Standcrds e : ] 7’3.2.3.4.2. UFT EYEfS The mbmet isft eyes shm# b& removobfe so ‘Materials Standards of the Institute of Transportation Ef‘egme&f? -
tho masl anmto the. right of. e et tum signal hed gc taile fon il R SR thot they can ba turned down ofter mswﬁﬂﬁm of W wb*“e‘ Vehicla Traffie. Control Signal Heads, and es specified below.
-~ approved sign mountmg bracket a3 shown in. the traffie signal instdligtion °. * /. ;- RN ST 3224;%?0!.6 moumao CONWOLLER ASSEMBUES e pﬁfa R | E
details, = - SRR S Lr i SR L rmounted controller . assembhes sholl, a3 a minimum;, be. 9qwm?ed AR 4‘32343 L.(GHT F;XTURES chmets $hqu ba fum?shﬁ"i W'U‘ 3.2.4.1. gmpmo VERICLE - TRAFF!C SIGNAL, HEADS The hwsmg fOf 5 :
. o o . ; SR s f,ﬂ-\vtth w;rﬁd sockgt‘s and’ bus mtarfaca Limt‘i* Qf the. ‘]U‘Jnt3t4‘°-3 : ﬂu()msgent hght ﬁxmres, mclud;ng *ampb, over‘ the front’ dnd bOCk ‘ each vehicle traffic signal sectlen shall be made of a thQb ‘
2.19.3. PEDESTRIAN PUSH-BUTTON SIGNS: F’edestncﬁ push butttorrmgns - : SN hst%d for (,onﬁgumthn 2 of Tabie 5»3 3"4 Of tha NEM& Stundards | fdoors thct are. controi!ed by d”oefwact"mted Swttc"\‘*“& | polycarbonate. ' The nhousing shall be yellow with black doors. The, :
ehall be maunted to. tha- trsfflc Sigmk pole Obova oo itable. o ' s | visors for sach signal séction shall bs of the tunnel type, and be made |
pedestrian push-butten. - Mounting shait :e{ Oacamé:;ushf;dw“i&*:ga nfj‘:; ; o 452242 PAO MGUNTFD CONTRQLLER ASSEMBL{ES The pqd CoT 3.2‘3.4,4. PLAN; GRAWER/WORK SURF‘ACE A drdwer 8h<3“ be of a durable black polycarbonate of not less than 2.5 mmi in. 3
stainless steel banding, clamps and bracke ; e&pa Qt‘; mountmq brurket‘ S ST meunta«i controﬂ@r ‘assemblies shall. be c%’assrﬁed ad gither Type S fmounted m the EIA rack between tha Controlfer and the top thickness.. The reflectors. shall be of sither specular alumihum or
180 Km/h winds, As an wt@mﬂt‘%« the pedes th fg ttcn assembly P . , or’ Type T’ype f pqd mounted control er 0$sembhes shaﬁ L mput file. xt shc" be mquntea on siidmg tracks hdv‘ng icckout , " metatized plastic. Aﬁ‘!a‘nses shall be 300 mm diametsr gfgss, %
- may be constructed ’“tegmk to the pedestr mn pus . o . be édu’xpped the same ag. pole mounted contro:!er ossemhhés ; - ang quackwdsscannect features. | The drawer shail be able to extend « T S : R 5
- - ¢ Type It pad maunted controlier assembliies shall, as a” minimum, . out 350 M, and shcll be capable of supporting a 18 kg load 3.2.4.1.1. ARROW LENSES. The crrow may be formed of either .
220, PEDtS‘tRIAN PUSHMEUHONS{ i’e:estrc&n %f's;r:s but;::a :::!‘: lf: s b)r; &quspped with wired sockets and bus mterfcce umfa of the N when fully. exltended The drawer shqﬁ be prov*‘;’ed with @ hm‘;“d . enamel baked or fired onto the glasa lens, or an drrow, shield g ';
o o e P e t ed . ke (or icund it qwntettes listed for Conf;gumt;on 4 of Tablg 5.3.1-1 of the N.E. Mk  alumiture top.. covered with a chemi«:qf«proof Formica~type plastic pldcad behind the fens. The arrow shield shall only allow tight |
installed ot a height of 1 m gbevae the cd)cc‘e:: si ?wut . ongtha side of Standards.  If the Plons require morg than' 16 channels of sheet that can ba lifted to gain gicess to the interior of the . through the arrow desp(oy, with no extraneous light drOUﬂd the
no sidewalk is present) The push--button sho :e occte the intended _ datecmn. then cddat.onql detectér racks. of Type 2 confsgumtton . drawer.  The mtemr of the dmwer shall have nominal’ dimensiona. Pdges
. pole nearest the pedesirian wo!kwoy, cmd porpan icular to the snon e qddpd to prowda thg néCG»JSCWY detector slots. . of 25 mm high 330 mm. dgep, dnd 400 mm. wide. ; _ - f
8 “crossing direction. : - SR 3.2.4.2. PEDESTRIAN TQAFFC SgGNAL HEADS The pedestrian troffic
il ~ ' N 32243 AC SERVICE TRAN‘*%ENT PROTECTION. The AC service. 3.2.3.4.5, ADDITIONAL MODEL, ‘356~‘,R£<gueﬁwams.r The Modal gignal heads shali be of aititer two plece polycarbonate or one pisce 5
|eld)| 2'21‘TRAFHC SIGNAL TURN-OR. . transient protection shall be accomplished by a solid state hybrid ~+338A cabinats shall be furnished with g continucusly welded ~ cast aluminum construction. The housing shail be yellow With black ¥
£ o ents of : rial as the rest of the cabinet, and alt The visors f ch signal section of the two piece heads -
-~ filtering "surge protector meeting the surge requirem bottom of the seme materlal as | doors. The visors for each sig W g he |
q: @ 2.21.1. FLASHING OPERATION., | Ath’?;‘ ngmf?q k;'tt;o‘;t tire;zogf&:‘?gacd;zna' - mt‘ég 5.4.2.4 of the N.EMA, Standcrd&. except that it shall have ‘of the hardware necessary to permit mounting to a 300 mm shall be of the tunnel type, and made of ¢ durable black ;potyccrbomte
,d’xir_%)), control, ths new traffic sgr:cs:%: @ hashe a4 clamp voltage of 250 Volts and be designed to absorb power outside diameter pola. ‘ : : : \ : ; : j A
g o prior to ful s«gnci system tura--o , | line noises in the range of 10 kssohertz to 20 megahertz. . |
| & - | '5.2.3.4.6. ADO!TIONAL MODEL 3528 REQU%REM::_NTS The Model
& % 2212 SYSTEM TURN-ON.  Tra signal ?ySteT tumtog Qggg t?ts(:)%cu; rgn * 3‘2.2.4,4. LIGHTING FIXTURE. The f«;ht fixture shail be flourescent, 3328 cabinats shall be furnished with the power distribution 3
Y 1(3)) © Fridays, weekends, or holidays cnd shalf be completed p and provided with an éppropriote flourescent lamp. ‘ assembly #2 in lieu of the power supply and power distribution Y ] :
g o %‘) on the day of the turn--on. , . ' #1 assemblies. The cabinets shall be supplied with tha circuit i r Co ;3 :
<192 e o . | ‘ ‘ t switeh shall be 8.4.3.8 of the TSCES. The cabinet e : 8¢ w .
€)) . - e - 3.2.2.4.5. LIGHTING HXTURE SW!TCH. The light switeh sh / breaker option per Section o NO. DATE i :
9|5 @ 2.21.3. SUPPLIER REPRESENTATVE. ~Tha supplier of con_;trotl equipment Epiod | The ! , S o firmsm Wit anchor Salts, nute and washrs. L.l X
%J % Iié shall have a representctwe present at the signal system turn on. ‘ g L o . KANSAS DFPAR TMENT Of" TRANSPORTA“ON F
p : . A ‘ P , - . [ - i b f t J " 1
<@l ; é  3.2.2.4.6. pgucg—_ COMPARTMENT SWITCHES. The panel behmd. the 3.2.3.4.7. AODH:ONAL OUTPUT FILE # REQU!REMENTS The outpu , B
é % ;j 2.21.4, TRAFF‘C ENGINEERING NOT&F CAT%ON The ?u;;sgn 2: l;oft :; dcte police door sholl contain 2 switches to accomplish the following file #1 supplied with the cabinet shall be modified to provide | , | \;
% Y & Engineering shall be notiflad ot legst one week i | functions: (1) change from normal operation to flashing, and vice compatibility with the red memtonng features of the cenflict T?AFFW S"GNA‘L : o 1\
@ % & of ngml turn-on. S , versa and (2) interrupt power to the signal heads. moniter. ‘ ' 5PEC1H(’AT‘ONS‘ SIS T f
EEALS e . tam of il electrie 3 - - o _ e LT : : R o | ‘ e o ‘ IR T
¥ % @ 222 TEST PER!OD' Following com 9"3“3" ;?f m} ‘ieetniitfiagi:ﬁ?:r hog 3.2.2.5. AUXILIARY DEVICES.Tha quxiliory plug~in devices shall, a9 a 3.2.3.5. CONTROLLER. The contreler unit shall be a Mcdel 170E per SR TS
L ups and the system turn-on, the signals shall operate satisfactorily for minimum, meet the requirements of Section 6 of the N.EMA. Section 2 of the TSCES Addendum 8, dated November 19, 1993 TE1 ZOBSf SRR e 04’/‘28/98 &
o BN 30 days under normal operation prior to acceptance by the Stcta:Durmgk e dz; ' ~ | - S - : , “FroAA AEPROAL T Yo M% ana p& i
@i ora ‘the test period, tha signals shall operate trouble-free with no major =lancar A ' “BESIONED JEF.JOETAED” T JEF. HLANTITES , 1
10 2 E S . : | DESIGN CK. DACIDETML O OACGUAN. K. ‘W CL
% 2l - R ) : ‘ et
oo oA




