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allgnment of the slot. The blade used for the saw cut shallprovide a failures of the controller or its components. Should any defect develop 3.2.2.5... THREE-CIRCUIT SOLID STATE LOAD SWITCHES. The load ! KANSAS 87 N-0092-01 1939 43 »
a clean, stralght, well-deflned saw cut of the width and depth Indlcated under normaland proper operating condiflons during the testing periocd ’ I.+.h“ hall + +h ‘ + £ s ﬂ' 662001: the N.EM.A
In the Plans without damage to adjacent areas. Where the loop changes and prior to acceptance by the State, this malfunction shallbe corrected switches shalimee & requirements o ecrion o.c o e NEALA:
direction, the saw cuts shallbe overilapped to provide fulldepth at all by and at the expense of the Contractor, Including alllabor, materlals and
polnts of Intersection. assoclated costs. Minor failures such as lamp failures or loop detector 3.2.2.5.2. SOLID STATE FLASHERS. The flashers shalimeet the 3.2.3.6. PROGRAM MODULE. The program module shallbe a standard
requirements of Sectlon 6.3 of the N.E.M.A.Standards.
re-tuning willnot be the basls for starting a new test perlod, provided Standards Model 412C as speclfled In Sectlon 3 of the TSCES Addendum 8,

2.18.3.l. Before Instdalling the loop wire, the slots shallbe checked the faillures are repalred Immediately and the same fallures do not recur ) dated November 19,1993. The program module shallbe provided

for the presence of Jagged edges or protruslions. Should these exlst, during the remalnder of the test perlod. A majJor malfunction or fallure with the latest version of the Wapltl Micro Systems W4IKS software.

they must be removed. The slots must be cleaned and dried to of the controller and i+s components willresult In @ new 30 day test 3f'ﬁ'5'3'fL¢§H TRAN?FER RE_LAYSf' ;he*rlosz 4+rc|fns:her Nr?ay:

remove cutting dust, grit, oil, moisture or other contaminants. perlod being Implemented after the repalrs have been made. ;G geed © requirements o ection .4 © @ N.EMA. 3.2.3.7. CONFLICT MONITOR. The conflict monitor shallmeet the

Cleaning shallbe achieved by flushing the slot with a high pressure andaras. requirements of a Model2l0 per Chapter 4, Sectlon 5 of the TSCES

+ . Th t shall b l d of t nd driled 2.23. ARANTEE. All equi nt furnished on T the C + . .
ng:;r ojiifrse:ecoor?npre:s:f ohs* alithen be cleared ot water ¢ e shall bgugugﬁoﬁﬁeed qogz?:weer any r;mspeerfeocw‘iSHZFT(:wjev(v:orE;cns?Ip Oor:wzr?nco:errlols 3.2.2.5.4. INDUCTIVE LOOP DETECTORS. The inductive loop W:h o ffO”olwm? Oddlﬂ%ncl mCIDHHI'OFlT:g funCﬂOTJrSI- TeC: mIOmLOHﬂg.
- The customary manufacturers’ warranties shallbe assigned to the . detectors shal, as a minimum, meet the requirements of Sectlon ) Since lo oram . OdC Tars powor IGn+eOUS fTJlrU fp+e ﬂ;i (‘:lo > shor-
Wibdrid A 6.5 of the N.EM.A. Standards. a channel; program card a]ar; power Interrupt after CIIUF?, short
2.18.3.2. Loop wire shallbe Installed In the slot using a dull edge aintaining Agency. or absence of yellow; AC llne monitoring; fullsystems compatibility
wooden paddle or wheelto prevent damage to the loop Jacket. \ with Wapl!t! Mlcrosystems Trafflc Systems software.

Conductors of each loop shallbe run continuously from the nearest 2.24. MANUALS.A mInimum of 2 manuals shallbe provided for each 2'2'1'16' C_[ABI::EI!;? TL\@I; Mcibig*ew‘sdshglimeei' WEilrjq;m!’emenm of

pullbox with no splices permitted. Allloops shallbe wound In the controller and shallinclude complete nomenclature, wirlng diagrams, ection ° ¢ N.L.M.A. >Tandards, as mo e elow. 3.2.3.8. FLASHER. The flasher shallmeet the requirements of a

same direction with the start and end of each clearly marked with schematics showing test voltages, functionaldescription of clrcults, parts Model 204 flasher per Chapter 3 of the TSCES.

a permanent labelat the pullbox. The loop conductors running from list and cross reference to standard part numbers, appropriate testing 3]2;5,'6"' HO%SING' TheT cobJrI?e’rs shdlibe of unpainted sheot

the loop to the ad]acent pullbox shallbe twisted a minimum of [0 procedures, and other pertinent data. aluminum - atioy construction. 3.2.3.9. LOAD SWITCH. The load switch shallhave modular switches

. lon, [ t b Tl i

oo by tha 100m. mUMbar ahoun 1 ime. Prane. Paired loops. shall 3. MATERIALS 3.2.2.6.2. POLE MOUNTED CONTROLLER ASSEMBLIES. The pole e raaulramenta ot 4 Model 200 switch paok por Ghaprer 3 of the

be Jolned Iny+he bullbox In serles or parallel so +;m+ op+imum ) ‘ mounted controller cabinet shallbe size 4 per Table T7.3-I ngEgequ rements ot a Wode switch pack per aprer of the

sensitivity as recommended by the detector manufacturer Is 3.l. DESCRIPTION. These speciflcations cover the generalmaterlals and of'd’rhde bN'E'JrM'A' S+f0n+dhords. The iobl{n?w“ s:sll hove+o $o:;1nuoubs[|y '

obtalned at the sensor unit. miscellaneous hardware for the Instdllation of a traffic signalto be welde ortom o e sameé mareridias e rest o & cabinet. 3.2.3.10. FLASH TRANSFER RELAYS. The flash transfer relays

constructed In accordance wlth and at locations Indlcated In the contract, hallbe h dut 1 +

2.18.3.3. After the conductors are Instdlled In the slots, the loops shown In the Plans or deslgnated by the Engineer. 3.2.2.6.3. PAD MOUNTED CONTROLLER ASSEMBLIES. Type [ pad 338 p:r‘ g:;wyionu6y4 gefgs+:eeeT;8§s+he requirements of the Hode!

shallbe tested for continulty and shorts with a meg-ohm-meter mounted controller assembly cablnets shallbe size 5 per o .

set at 500 Volts. Any defective wire shallbe replaced. After testing, 3.2. MATERIAL REQUIREMENTS. Table 7.3-lof the N.E.M.A.Standards. Type |l pad mounted 3.2.3.. SURGE PROTECTOR.The surge protector shallbe a flitering

the slots shallbe fllled with an approved loop sealant to within 3 mm confroller assembly cabinefs shallbe size 6 per Table 7.3l surge protector that absorbs power line nolse and switchi

at a DOW nolse a switching
of the pavement surface. Before setting, surplus sealant shallbe 3.2.. GENERAL.Allmaterials used In the fabricatlon or assembly of the of fhe N.E.M.A.Standards. translents, and provides lightning protection. I+ shalliconsist of three
it st hall , : i
: e ad T the arodustion of this 14p6 of equpmont and the requirements of Sectlon 8 of the N.E.M.A. Standards. 2*0 SF:I‘Z':’%‘; m‘;zd ‘;Ovr "h"eok Tot‘ir'”el”* of i?.ooo onee from an adby
eco wave shape. e clamp voltage shallnever excee
2.18.4. The Contractor may, at his own expense, use approved pre- shallbe of the manufacturer’s latest approved design. MaJor Items of 280 voits during a peak surge. It shallprovide a maximum of [0
-formed loops Instead of saw cut loops. electronic equlpment Installed under this contract shalibe of the same 3.2.3. TYPE ITOE TRAFFIC SIGNAL CONTROL SYSTEM amps contlnuous service current at 120 volts AC and 60 Herttz. [t
1 | f i1 -
ype and consist of products supp .e<.j by the same supplier In order 3,2.3.. GENERAL.The Type ITOE trafflc signalcontrolsystem shall, shallhave an operating femperature range of -40 to +85 degrees
2.18.5. The loop conductors for each loop shallbe spliced In the pull to secure uniformity, single responsibility, and most satisfactory service. . Celslus. The filter shallbe designed to absorb power llne nolses In
box to a detector lead-In cable In accordance with sectlon 2.6.l. as a minimum, meet *the State of Callfornla Traffic Signal Control th £ 10 kiloh
(.1, Equipment Specifications (TSCES), dated January (989, as modifled e range of 10 kilohertz to 20 Megahertz.
of these speclficatlions. The detector lead-In cable shallrun continuously 3.2..l. The trafflc slgnalshallbe complete, and the Contractor shall
, X \ by TSCES Addendum 8, dated November (993, and Addendum 4
from the pullbox to the fleld terminal In the cabinet with no splices furnish and Install allequipment necessary for the satisfactory 3.2.3.12. DC ISOLATOR. The DC lsolator shallmeet the requirements
ormitted operation of the signalsystem whether specifically mentloned or not dated July 199lwith the additlons or modifications as shown In the P Model 24 ) ol "
p . Y . followlng specifications. of a Model 242 two-channelDC Isolator per Chapter 5 of the TSCES.
2.19. SIGNS. 3.2.2. N.E.M.A, TRAFFIC CONTROLLER ASSEMBLY. 3.2.3.2. RESPONSIBLE PARTIES. Any reference to the State, State zhzéi'sée:c+|:m¢T°R}lv:§n :ollei 1;0;1 I(rjw |+2I';eé ilonf‘:. ;rhe AlCAés?loro:
2.19.l. OVERHEAD STREET NAME SIONS. Street name sligns shall be 3.2.2.. GENERAL.The N.E.M.A. Trafflc Controller Assembly shallmeet ?f CG"TOI”TTOI' or +‘;geicy ;TO”"}GOH' *Ahe loci'ogenoy ;esfhonscib'e* for per Chap+er65 :ﬁu’rhe $2CESSO °e worenennel it eeeTer
Installed on mast arms after allother loads are applled to the mast the requirements of the N.E.M.A., Standards Publication No. TS 2-1992. ﬁr”mon onn{g e+ rd fC Jrsgno. ny re ‘erarence ° e tontrac
arm. The signs shallbe located In accordance with the plan detadils. The N.E.M.A. tfraffic controller assembly shallbe elther pole mounted shallmean equipment manutacturer or supplier. 3.2.3.14. DETECTOR.The detector sensor units provided shall, as a
St hallb ted that the legend s level. The finallocatlion or pad mounted. The specific requlrements of ch type listed !
shgor;lsbes §e+eer:i(r)1:?j by e Engineeer ° ° ° belo?:« ’ ) seen Re el 3.2.3.3. TESTING MANUALS. Two manuais contadining the flow chart, ngi?l'rmee:h ﬂf uspercmfc(]ﬂfns gwinug Ctho?tjerd-sﬂ?f gf}ehTsic/ES'
' ' Isting, and Instructlons of the test program shdlbe furnished to nusoh— honl, wh? ho ow ngh ebo JrLjrres 5 Ii hefncﬁ ed: 'Unjﬂ w e:_:,

2.19.lI. Installatlon of slgns on mast arms shallbe accomplished with 3.2.2.2. CONTROLLER UNIT. The controller unit shallmeet the *hefgl‘f”cy :is’l’onds?e fodr maintaining fhe fraffic signalwhen fhe o of 8 pilse()rselj:sﬁflvlliles?nT ivtie;:encs ovols and an | ‘oFfr

SL[JL:;ONG s;roln:éaoss s’rielb‘ogdmsg, clor:ps, and t‘JrocKe+s c4c;pgoble c?f requirements of a Type IA per Section 3 of the N.E.M.A. Standards controfier un S deflvered. mode per channel; open loop test switch that displays previous

wlthstanding Km/h winds. Street name signs over mm N faults on channelindicators while continuing to process and output

3.2.3.4. CABINETS. The pole mounted cablinets shallbe Model 336A

helght shallbe Installed using approved sign mounting brackets as 3.2.2.3. MALFUNCTION MANAGEMENT UNIT. The malfunction ’ i1d detect! ; +1pl A ings

shown In the Plans. Allbolts Inserted through sign faces shallhave management unit shallmeet the requirements of Sectlon 4 of the and the pad mounted cabinets shalibe Model332B meeting the , :gnge ?ﬁezo?Zrz)soomtr‘rlw‘tcioeh;nflr;r;e' sequentialecanning: an fnductance

flat fiber washers Installed between the reflective sheeting and N.E.M.A. Standards requirements of Chapter 6 of the TSCES with fhe following additions .

T ) or modlflcations.
bolt heads. Bolt holes In slgns shallbe drliled In the fleld 3.2.4. SIGNAL HEADS. All signalheads on a proJect shallbe the product
3.2.2.4. TERMINALS AND FACLITIES. The controller assembllies’ _ of one manufacturer with the exception of programmed visibility signal
2.19.2. REGULATORY SIGNS. The RIO-Serles signs shalibe mounted on terminals and facilities shall, as a minimum, meet the requirements 3.2.3.4.L FINISH. The cabinet finlsh shallbe natural aluminum. heads and one plece pedestrian slignalIndlications. The signalheads shall
th t+ arm to the right of the left turn slgnalhead using an of Sectlon 5 of the N.E.M.A. Standards.

e mast arm rig e rn slg ea g s 3.2.3.4.2. LIFT EYES. The cablnet IIft eyes shallbe removable so be In general conformance with the latest ediflon of the Equlpment and
approved sign mounting bracket as shown In the trafflc signalinstallation that they can be turned down after Installation of the cablnet Materlals Standards of the Institute of Transportation Engineers -
detaills. 3.2.2.4.1. POLE MOUNTED CONTROLLER ASSEMBLIES. The pole ) Vehicle Trafflc ControlSignalHeads, and as specifled below.

mounted controller assemblles shall, as a minimum, be equlpped
2.19.3. PEDESTRIAN PUSH-BUTTON SIGNS. Pedestrian push-button signs with wired sockets and bus Interface units of the quantitlies 1342-3-4-3- L‘GET”F;TUSE? CGbT?eﬁSdIsholllbe furnlshe+dh wl::h , . 3.2.4.. STANDARD VEMICLE TRAFFIC SIGNAL HEADS. The housing for
shallbe mounted to the traffic signalpocle above the appropriate lIsted for Configuration 2 of Table 5.3.-lof the N.E.M.A. Standards. uorescen 9 XTures, including 1amps, over e Tront an each venlcle trafflc slgnalsectlon shallbe made of a durable
pedestrian push-button. Mounting shallbe accomplished using sultable doors that are controlied by door-activated switches. polycarbonate. The housing shallbe yellow with black doors. Th
. . w c . e
stalnless steel banding, clamps and brackets capable of wlithstanding 3,2.2.4.2. PAD MOUNTED CONTROLLER ASSEMBLIES. The pad visors for each signalsection shallbe of the tunneltype, and be made
60 Km/h winds. As an alternative, the pedestrian sign mounting bracket mounted controller assemblles shallbe classifled as elther Type 3'2'3';‘_'4('1PILAihDRAEV;IER/WOEKngRFACE'jﬁ du;owir ﬁhollbed the + of a durable black polycarbonate of not less than 2.5 mm In
may be constructed Integralto the pedestrian push-button assembly. lor Type ll. Type Ipad mounted controller assemblles shall moun e. n © rde etTween © Lontrofer dn e Top thickness. The reflectors shallbe of elther specular aluminum or
be equipped the same as pole mounted controller assemblles input file. It shallbe mounted on silding fracks having lockout falized plastic. Alll hallbe 300 dl T
2.20. PEDESTRIAN PUSH-BUTTONS. Pedestrian push-buttons shallbe Type llpad mounted controller assemblies shall, as a minimum, . oni g;(l)ck-dIscznnicT'bfeo’ruris(s. T:e drowe:r shall b|88 sbkla t;) extend rorelesd pETE Srees netne mm dlameter giass.
installed on the poles or pedestals Indlcated in the Plans. They shallbe be equipped with wired sockets and bus Interface units of the OE B "mm, 0: s S Tlf cgpo © 0 hs“utfpor n?d Od HE\ oom q 3.2.4.l.1. ARROW LENSES. The arrow may be formed of either
installed at a helght of Im above the adjacent sidewalk (or ground if quantities llsted for Configuration 4 of Table 5.3.-lof the N.E.M.A. Wl erj Y er extende .d eHhrowe; SIG l_e DF?VF © IW + R n(geﬂc enamelbaked or flred onto the glass lens, or an arrow shleld
no sldewalk Is present). The push-button shallbe located on the side of Standards. If the Pians require more than |6 channels of G;m':u:\h fp covsre”ﬁwd +G © [em cd proo+ +ohrm TC(jr >;pe D;]Sme placed behlnd the lens. The arrow shleld shallonly allow light
L pole nearest the pedestrlian walkway, and perpendlcular to the Intended detection, then additlonaldetector racks of Type 2 configuration shee ar can be © © gain dccess To e nrerior o through the arrow display, with no extraneous light around the
S crossing direction shallbe added to provide the necessary detector slots drawer. The Interlor of the drawer shallhave nominal dimensions d '
™ ' ' of 25 mm hligh, 330 mm deep, and 400 mm wide. edges.
5 2.2. TRAFFI AL T - 3.2.2.4.3. AC SERVICE TRANSIENT PROTECTION. The AC !
¥ . C SIGNAL TURN-ON. S orection shalbe aoeor nsr;ed E : S;);; Cse+o+e o 3.2.3.4.5. ADDITIONAL MODEL 336A REQUIREMENTS. The Model 3.2.4.2. PEDESTRIAN TRAFFIC SIGNAL HEADS The pedestrian trafflc
< p Y M 336A cablnets shallbe furnished with a contlnuously welded slgnalheads shallbe of elther two plece polycarbonate or one plece
AS) 2.2l.. FLASHING OPERATION. At locatlons without previous traffic slignal flltering surge protector meeting the surge requirements of cast aluminum construction. The housing shallbe yellow with black
Q control, the new trafflc slgnals shallbe flashed 2 to 3 business days Sectlon 5.4.2.4 of the N.E.MM.A.Standards, except that It shallhave bottom of the same maferialas the rest of fhe cabinef,and al doors. The visors for each signalsectlon of the two plece heads
S prior to fullsignalsystem turn-on. a clamp voltage of 250 Volts and be desligned to absorb power of the hardware necessary to permit mounting fo a 300 mm shpo.e of the tunnel type, and made of a durable black polycarbonate
S Ine nolses In the range of (0 kilohertz to 20 megahertz outside dlameter pole. '
g g g .
= 2.21.2. SYSTEM TURN-ON. The signalsystem turn-on shallnot occur on 3.2.3.4.6. ADDITIONAL MODEL 3328 REQUIREMENTS. The Model
Fridays, weekends, or holldays and shallbe completed prior to 3:00 p.m. 3.2.2.4.4, LIGHTING FIXTURE. The light fixture shallbe flourescent, 3.3218. X .bl + hallbe f lshed with +h ’ distribut]
on the day of the furn-on. and provided with an approprlate flourescent lamp. cabinets shaibe Turnished w © power distri u.on 3
assembly #2 In lleu of the power supply and power dlstribution
# 2
2.21.3. SUPPLIER REPRESENTATIVE. The supplier of controlequipment 3.2.2.4.5. LIGHTING FIXTURE SWITCH. The light switch shallbe b' Gsskemb”es;r The CODS‘”S]:IS Sh:'l'tb;gsugprﬁd #’;‘;2;?? Cm;” , ;
shallhave a representative present at the slignalsystem turn-on. door actuated. reéaxer option per section ©o.2.5.7 0 ° - e cabine .
shallbe furnished wlth anchor bolts, nuts and washers. NO. | DATE BY APP'D
2 2.4, : 2.2.4.6. PO W .
é 2.2l .4 TRAFFIC ENGINEERING NOTIFICATION. The Bureau of Trafflc 3.2.2.4.6 LICE COMPARTMENT SWITCHES. The panelbehind the 3.2.3.4.7. ADDITIONAL OUTPUT FILE * REQUIREMENTS. The output KANSAS DEPARTMENT OF TRANSPORTATION
SN Engineering shallbe notifled at least one week In advance of the date pollce door shallcontaln 2 switches to accomplish the following .
R~ 8} file # supplled with the cablnet shallbe modifled to provide
=Wy of slgnal turn-on. functlions: () change from normal operation to flashing, and vice o
Ol |y Fsa and (2) Interrunt power to the slgndlhead compatibillty with the red monitoring features of the confilct
SE|N ve ot p gnalheads. compartt TRAFFIC SIGNAL
% N 2.22. TEST PERIOD. Following completion of allelectrical apparatus hook- SPECIFICATIONS
I~ ups and the system turn-on, the signals shalloperate satlsfactorily for 3.2.2.5. AUXILIARY DEVICES. The auxillary plug-In devices shall, as a
> 3.2.3.5. CONTROLLER. The controller unlt shallbe a ModellTOE per
m "o 30 days under normaloperation prior to acceptance by the State.During minimum, meet the requirements of Section 6 of the N.EM.A. Sectl > of the TSCES Addend 8. dated N b 9. 1993
ol2l6 the test perlod, the signals shalloperate trouble-free with no major Standards. ectrion <o © endum ¢, dared November 13, ) TEIZOBSI 04/28/98
Ol
- FHWA APPROVAL 05/18/98 APPD Linda G. Voss, P.E.
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