TRAFFIC SIGNAL CONSTRUCTION          CONTROLLER CABINET ASSEMBLIES
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SECTION 16704

CONTROLLER CABINET ASSEMBLIES

Models 332 and 303

PART 1
GENERAL


1.01
SECTION INCLUDES

This specification defines the minimum detailed requirements applicable to cabinets and harnesses.  The intent of specification is to set forth the minimum acceptable electrical mechanical design and requirements within which all equipment operates satisfactorily and reliably, and the means by which the equipment shall be tested to determine whether it shall so operate.


A.
These specifications describe the materials necessary to provide traffic signal equipment and related components to the City of Houston.  Specifically, Model 332 cabinets and Model 303 cabinets shall be furnished.  Model 332 cabinets are defined by the Caltrans TEES.  Model 303 cabinets are defined in these specifications.


B.
The successful bidder shall be responsible for furnishing fully tested and operational equipment as specified.  All equipment will be delivered to the City of Houston Traffic Signal Shop, 2200 Patterson Road, Houston, Texas 77007.  Equipment shall be shipped to the attention of: Controller Shop Manager.


1.02
STANDARDS AND SPECIFICATIONS:

A.
All equipment furnished shall be new and shall conform to the applicable requirements of the, the Electronic Industries Association (EIA); the National Electric Code (NEC), the American Society of Testing and Materials (ASTM), the American National Standards Institute (ANSI), International municipal Signal Association (IMSA), the National Electrical Manufacturers Associations (NEMA), all relevant California Department of Transportation’s Traffic Signal Control Equipment Specifications (TEES) including all current addenda for 2070x control units and Model 332 cabinets.  The Model 303 cabinet is specified in this document.


B.
In case of conflict with any of the above referenced documents, these contract specifications shall take precedence.


1.03
WARRANTY:

A.
All equipment provided under this specification shall be warranted by the manufacturer to be free from defects in materials and workmanship for a period of eighteen (18) months from date of installation.  The manufacturer shall repair or replace any faulty equipment during this period at no cost to the City for parts, labor or shipping to and from the factory.


1.04
DOCUMENTATION:


A.
Operation Manuals: All equipment provided under this specification shall be provided with operational manuals, which document the operation and maintenance of the equipment.  Additionally, the following documentation shall be provided for the various items furnished.

1.
All cabinet assemblies shall be furnished with three (3) sets of cabinet wiring diagrams.  All cabinet wiring diagrams shall be printed on D size sheets.  An electronic copy of the files shall be furnished on CD-ROM.  Blueline copies are not acceptable.

2.
Two manuals shall be supplied with each item required under this specification, up to a maximum of 200 manuals per item type per contract.

3.
Manuals shall be printed in a font of Courier or Helvetica on 8.5 by 11inch paper.  Schematics, layouts, parts lists and plan details may be on 11 by 17 inch sheets, but the sheets must be neatly folded to 8.5 by 11 inch size.  D size sheets must be neatly folded and bound to fit in the 8.5 by 11 inch manuals.  The manual shall be bound in durable covers, and shall suffer no degradation when subjected to normal cabinet temperature testing.

4.
Manual Contents:  Each manual shall include the following:  General Description, General Characteristics, Installation, Adjustments, Theory of Operation, Systems Description (Including Block Diagram(s)), Detailed Description of Circuit Operations, and Maintenance.  Maintenance shall cover Preventative Maintenance, Trouble Analysis, Trouble Shooting Sequence Chart, Wave Forms, Voltage Measurements, and Alignment Procedures.  If software is furnished under this contract, detailed operating and user’s manuals shall be furnished.

5.
Technical Information:  Technical information in the form of manufacturer’s published data sheets for all medium and large scale integrated circuits.

6.
Parts List:  Parts lists (including circuit and board designation, part type and class, power rating and component manufacturer, and original manufacturer’s part number.

7.
Electrical Interconnection Drawing:  An electrical interconnection drawing shall be furnished.

8.
Schematic and Logic Diagram:  Assembly drawings and a pictorial diagram showing physical locations and identification of each component.

9.
Serial and Revision Numbers:  The serial numbers and revision numbers of equipment covered by manuals shall be printed on the front cover of the manuals.

10.
Wiring Diagram:  A cabinet wiring diagram for each type of cabinet shall be shown completely on individual sheets.

B.
Draft Manuals:  Draft Manuals for the Controller Units, cabinets, and cabinet components shall be furnished with each sample item.  Prior to final printing, three (3) copies of a draft of all manuals shall be submitted to the City of Houston, Traffic Management and Maintenance Branch, Signal Engineering Section, located at 6922 Old Katy Road, Houston, Texas 77024, for approval.  The City shall have three (3) weeks to review and comment on all manuals.

C.
Updated Documentation:  Updated documentation shall be provided for any and all design changes or modifications to equipment, circuits, or components supplied to the City of Houston.  The City shall be notified, in writing, of any impending changes

D.
Sample Documentation:  Ten (10) copies of each manual shall be provided with the sample delivery.  Five (5) copies of wiring diagrams shall be provided with the sample delivery.

PART 2
PRODUCTS


2.01
EQUIPMENT SPECIFICATIONS:

The Model 332 cabinet assembly shall meet the requirements of the CALTRANS Specification.  The Model 303 cabinet assembly shall meet the following applicable requirements, as noted, and Section 6.0 of these specifications.  In addition to the requirements of the CALTRANS Specifications and the detailed requirements listed in this specification, the cabinet assemblies shall conform to the following requirements:


A.
CABINET FEATURES

1.
FINISH: All “base bid” cabinets shall have a “bare” aluminum finish.  Optional bid items shall be provided, when required on the bid item list, for the following powder coat finishes:  Tiger Drylac RAL#7005 (Contemporary), Tiger Drylac RAL #6009 (Historic), and Tiger Drylac RAL #8012 (Texan).

2.
LOCKS: All cabinet door locks shall accept No. 2 Corbin keys.  Two (2) sets of Corbin keys shall be provided with each cabinet.  One police master key shall be furnished with each cabinet.

3.
POWER SUPPLY: All Model 332 cabinet assemblies shall be equipped with a Type 2 power distribution assembly to generate AC and DC power for all electronic components. Model 303 cabinets shall be supplied with a power distribution assembly to generate AC and DC power for all electronic components except the DC power for the controller unit.

4.
MOUNTING: All Model 332 cabinets shall be base mount.  Model 303 cabinets will be specified as either base, pole or pedestal mount.  Mounting type shall be specified by item in each purchase order.

a. Model 332:  All Model 332 cabinets shall be shipped for base mounting.

b. Model 303 Base Mount:  Model 303 cabinets, when specified as base mount, shall be shipped with a base-mounting adapter installed.  

c. Model 303 Pole Mount: Model 303 cabinets, when specified as pole mount, shall be provided with 2 exterior mounting brackets for steel and timber poles.  The bracket mounting holes shall be properly reinforced with metal plates of adequate size and strength welded longitudinally across the back of the cabinet.  The exterior-mounting bracket shall be shipped installed on the cabinet housing.  Additionally, the cabinet shall have an aluminum plate, which covers the bottom cabinet opening.

d. Model 303 Pedestal Mount: Pedestal mount Model 303 cabinets shall be shipped with an aluminum pedestal and four (4) inch diameter pole for mounting with a slip fitting.  Mounting height from the ground to the bottom of the cabinet shall be 24 inches.  A special plate shall be installed in the cabinet to provide necessary reinforcement for pedestal mounting.

5.
CABINET PULL-OUT DRAWER: Each Model 332 cabinet shall be equipped with an aluminum storage compartment mounted in the rack assembly with the approximate following dimensions: 16 inches wide, 14 inches long, 1-3/4 inches deep.  This compartment shall be mounted directly under the controller and shall have telescoping drawer guides to allow full extension from the rack assembly.  When extended, the storage compartment shall open to provide storage space for cabinet documentation and other miscellaneous items.  The storage compartment shall be of adequate construction to support a weight of 40 pounds when extended.  The top of the storage compartment shall have a non-slip plastic laminate attached, which covers a minimum of 90 percent of the surface area of the top.   The pullout storage drawer shall be mounted below the space reserved for the controller unit.

6.
CABINET LIGHT AND DOOR SWITCH: Each Model 332 cabinet shall include two (2) fluorescent lighting fixtures inside the top portion of the cabinet.  One lighting fixture shall be mounted in the front and one shall be mounted in the back.  Door-actuated switches installed for each cabinet door shall control each light.  Each Model 303 cabinet shall include one (1) fluorescent lighting fixture inside the top front portion of the cabinet that will be controlled by a door-activated switch installed to turn the light on when the door is opened.  The door activated switch(s) shall provide an input to Pin 53 of the C1 connector to provide an alarm when the cabinet door is opened.

7.
POLICE PANEL: Model 332 and Model 303 cabinets shall be furnished with a police panel.  The police panel shall include a DPDT toggle switch labeled “MANUAL/AUTOMATIC" and a manual push-button switch on a three-foot cord.  Strain relief shall be provided on the cord to prevent the cord from being pulled loose from the connections.  The toggle switch shall have contacts rated for 15 amperes at 120 volts AC.  Depressing the manual push-button while the switch is in the "MANUAL" position shall cause the controller to advance to the next interval.  It shall be possible to store the manual push-button and cord inside the police panel and close and lock the police panel door without damaging the cord.  A FLASH “ON/OFF” DPDT toggle switch shall also be installed on the police panel.  No SIGNAL “ON/OFF” switch shall be installed in the police panel.



8.
TEST SWITCHES: Each Model 332 cabinet shall be furnished with a detector test panel consisting of sixteen (16) momentary switches for each detector circuit including eight local detector switches for phases 1 through 8, four pedestrian phases, and four unassigned circuits.  The switches shall provide the capability of placing a momentary call on the controller circuit.  The detector test panel shall not interfere with the cabinet mounted controller equipment when the door is in the closed position.  Detector test switches shall be mounted above the space reserved for the control unit.



9.
CABINET AIR FILTER: Fiberglass filters shall be provided for each ventilated cabinet door.



10.
POWER SUPPLY INSTALLATION: The PDA-2 24V power supply shall be secured at the front panel so that it will not disconnect from the edge connector if the cabinet is jarred or from normal road vibration in the Model 332 cabinets.  The PDA-2 power supply shall comply with Caltrans specifications.



11.
CONNECTOR CABLES: The C1 and C11 connector cables shall be a minimum of four (4) feet in length.  Model 303 cabinets do not require a C11 connector cable.



12.
INPUT FILE (I&J) LOCATION: For Model 332 cabinets the input file shall be located below the drawer and above the PDA-2.  The input file shall comply with Caltrans Specifications with the exception that the file shall fully support the communication of information to and from Naztec 723 TX/I ad Canoga 422T two channel detector amplifiers.



13.
OUTPUT FILE LOCATION: For Model 332 cabinets the output file shall be located below the PDA-2.  The output file shall comply with Caltrans Specifications.


14.
AUXILIARY OUTPUT FILE: Model 332 cabinets shall be furnished with auxiliary output files (Output File #2) when specified in the purchase order.  Auxiliary output files shall comply with Caltran Specifications, Chapter 6, Section 4 (Model 420).  Each auxiliary output file shall be furnished equipped with a power harness wired according to the following table. Each Auxiliary Output File shall be furnished with three (3) position Phoenix Part #1861251 through-panel parts with six (6) position plugs (Phoenix Part #1804946) docked in the plugs.  Final layout of the back of the output file and the termination panel for each cabinet requires approval from the City prior to fabrication. 


Table 1:  Auxiliary Output File Power Harness Wiring

	TB03

Aux File Pin
	TB01

Output File Pin
	T1 PDA Pin
	TB04

Aux File DC Pin
	TB 1

Input Panel Pin

	1  FL1
	5 FL1
	
	1 +24 VDC
	1 + 24 VDC

	2  FL2
	6 FL2
	
	
	

	3  FTR Coil
	14 FTR Coil
	
	
	

	4  AC-
	10 AC-
	
	
	

	5  AC+ 1
	
	4 AC+1
	
	

	6  AC+ 2
	
	8 AC+2
	
	

	7  EQ GRND
	9 EQ GRND
	
	
	

	8  AC+
	NC
	NC
	
	



15.
LABELING: All equipment furnished in the cabinet shall be clearly and permanently labeled.  Marker strips on the input file racks and the output file racks shall be part of and be located on the subject racks.  The strips shall be made of material that can be legibly written on with pencil or ballpoint pen.


B.
CABINET WIRING

1.
MONITORING OF UNUSED PHASES: Odd-phase reds shall be provided with ballast resistor dummy loads.  The cabinet shall not be wired to monitor pedestrian yellow indications.  The wiring from the signal monitor for pedestrian yellow monitoring shall be neatly laced and bundled on the back panel.

2.
RED MONITORING: A connector and terminal assembly designated for monitoring the absence of reds shall be an integral part of the output file. This cable shall be clad with a tough outer shielded cladding, including strain relief, to protect the cable from cuts and abrasion shall be neatly bundled to the side of the cage assembly.   The connector shall terminate and be compatible with the cable and C connector of a Type 170/2070 Conflict Monitor unit capable of monitoring the absence of red.

3.
DIAGNOSTIC TESTING SHORTING JACK: A phone jack, which shall mate with a Switchcraft Model 190 plug, shall be located in the cabinet for automatic cabinet diagnostic testing.  This jack shall be easily accessible with all internal components installed.  When the plug is inserted, a reset signal, generated by the controller pin at pin C1-102 of the monitor, will be routed to the external reset input.  Jack shall be mounted on the test panel.

4.
CABINET INTERLOCK: The interlock circuit, as detailed in the CALTRANS Specifications, shall not be installed in any cabinets.

5.
INTELLIGENT SWITCH PACKS: All cabinets shall have output files wired to be compatible with Intelligent Switch Packs.  For that purpose, Pin 4 of all load switch sockets shall be wired to DC ground; pin 11 shall be wired to AC ground; and Pin 12 on all load switches shall be wired together and then brought to C1 Pin 75 for Fault Output to the Controller.  All switch packs shall use a L.E.D. for input and a L.E.D. for output on each circuit.  Each circuit shall be rated for a maximum 15-amp load per circuit.

6.
FIELD WIRING TERMINATIONS: Model 332 cabinets shall have 7mm 12 position (Phoenix thru-panel part # 1861251) installed through the back of the output file, see Figure 1.  Twelve (12) six (6) position plugs Phoenix Part #1804946 shall be furnished docked in the output files.  Eight (8) six (6) position through-panel plugs, Phoenix Part #1861251 with Phoenix Part # 1804946 plugs docked, shall be furnished installed in the termination panel of each Model 303 cabinet, see Figure 2.  The order for each type of cabinet shall be neat and logical.  Each Auxiliary Output File shall be furnished with six (6) twelve position Phoenix Part #1861251 through-panel parts with twelve (12) six position plugs (Phoenix Part #1804946) docked in the plugs.  Final layout of the back of the output file and the termination panel for each cabinet requires approval from the City prior to fabrication.

a.
Surge suppression for the field wiring shall be installed on the back of the output file.  This shall include devices for a 9-position 5-mm panel and plug.  Thru panel part # 071024 and 9 position plug parts #1778056.  Each plug shall have six 50 joule, 150V movistors, or as a covered sealed unit.  Model 303 cabinet surge suppression shall be installed on the termination panel.  A layout for the surge suppression.

b.
Model 332 lower input panel surge suppression wiring shall be neatly laced along the outside edges of the panel, see Figure 3.  SRA6LCA, or equal, shall be provided for each field termination.

Figure 1:  Model 332 Output File
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      Figure 2:  Model 303 Output File
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Fig

Figure 3:  Model 332 Lower Input Panel[image: image4.wmf]PIN
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7.
CONFLICT MONITOR WIRING:  All Model 332 and 303 cabinets shall be wired to accept and implement all of the features of the conflict monitor specified in these Specifications.



8.
COPPER INTERCONNECT: All model 332 cabinets shall be furnished with a type 66 quick-connect block in each cabinet.  The type 66 block shall be arranged in 4 columns by 50 rows.  The type 66 quick-connect block shall be located in the back of the cabinet on the same side as the other field wire connections.  The block shall be positioned so as to allow a 19 gauge, 25 pair cable to enter and exit the cabinet without obstructing the field termination to the input file, output file or either side panel.  The location of the type 66 block shall be approved by the city prior to fabrication and wiring of the cabinets.




All cabinets shall be furnished with a C2S connect to tie directly from the termination block to the control unit.  The C2S connector shall be wired:




A - White with Blue Tracer




B - Blue




C - White with Orange Tracer




E - Orange

All cabinets shall be configured for dial-up communication.  The two (2) circuit Buchanan connector shall be mounted right side panel (from rear door) for Model 332 cabinets.  The Buchanan connector shall be mounted on the left side of the 303 cabinet.  A phone jack with RJ-11 connector shall be mounted above or to the right of the Buchanan terminal block.  The phone jack shall be wired to the Buchanan and to the Terminal Block (TBO). 



9.
FLASH SENSE AND STOP TIME:  The stop time and flash sense circuit shall be wired to eliminate the use of a DC isolator in I14 slot.  It shall route directly from the monitor to the timer.


10.
OPTICOM: All cabinets shall be wired for 3M OpticomTM detection equipment in Slots 12 and 13 of File J of the input file.

11.
TERMINAL BLOCK 10 (TB 10): Model 332 cabinets shall be furnished with a tenth terminal block, TB 10, that shall be installed above TB 2 & TB 3.  This terminal block shall be used to provide additional input for the input file, see Figure 3.



12.
CABINET WIRING: Each Model 332 cabinet shall be wired according to Tables 2 through 5, attached.

13.
DETECTOR AMPLIFIER COMMUNICATIONS:  The input file shall support communications with detector amplifiers via the conventions established in Table 6.2 of NEMA TS-2 1998.  Input file must be capable of functioning with Naztec 723 TX/I and Canoga 422 T two channel detector amplifiers.

C.
CONFLICT MONITOR:   

Each conflict monitor shall meet the requirements of the Caltrans Specifications, plus the additional requirements as specified in the following:

1.
ABSENCE OF RED MONITORING: The conflict monitor shall be capable of monitoring for the absence of voltage on all of the inputs of a channel (defined here as red, yellow, and green).  If an output is not is not present on at least one input of a channel at all times; the unit shall begin timing the duration of this condition.  If this condition exists for less than 700 ms, the unit shall not trigger.  If this condition exists for more than 1000 ms, the unit shall trigger as if a conflict had occurred, causing immediate transfer into a flashing mode, and stop time to be applied to the controller.  A red signal input shall require the presence of a minimum of 60 (+/-10) V AC to satisfy the requirements of a red indication.  The red input signals shall be brought into the conflict monitor through an auxiliary connector on the monitor’s front panel.  A similar connector shall be provided on the output file, and a removable harness connecting the two shall be provided.  An indicator on the front panel of the monitor shall be provided to identify the triggering of the monitor in response to the absence of red condition.

2.
DUAL INDICATION MONITORING: The conflict monitor shall be capable of monitoring for the presence of voltage the green and yellow, green and red or red and yellow inputs of a channel.  If an output is present on more than one channel at any one time, the unit shall begin timing the duration of this condition.  If this condition exists for less than 250 ms, the unit shall not trigger.  If this condition exists for more than 700 ms, the unit shall trigger as if a conflict had occurred, causing immediate transfer into a flashing mode, and stop time to be applied to the controller.  A red signal input shall require the presence of a minimum of 60 AC to satisfy the requirements of a red indication.  A green or yellow signal input shall require the presence of a minimum of 25 V AC to satisfy the requirements of a green or yellow indication.  The feature shall be available on a per channel basis.

3.
SHORT YELLOW MONITORING: The conflict monitor shall be able to detect a channel that has not provided an adequate yellow clearance interval during a green to yellow to red sequence.  The minimum yellow clearance time shall be adjustable between 3.0 and 4.0 seconds as a minimum.  This feature shall be available on a per channel basis with user definable global values.



4.
MONITOR FUNCTIONS:  The conflict monitor unit shall meet all requirements of Chapter 4, Section 1, 2, 3, and 5 of the Caltrans specifications, and all requirements specified below. The monitor shall have Red Fail, Switch or (Dual Indication) and Yellow Fail (Sequence) capabilities and be designed to operate with a 170, 2070, or ATC controller.



5.
MONITOR DISPLAY:  The conflict monitor shall trip for the following conditions and shall have a display on the front panel that clearly indicates the following tripped conditions:



1) 24VDC Fail



2) Conflict



3) Watchdog Error



4) Switch or Dual Indication



5) Red Fail



6) Yellow or Sequence Fail

The front panel display may be a L.E.D. or character display.



The following definitions shall be used to define the tripped conditions:



1.  24VDC Fail as defined in Chapter 4, Section 2, 4.2.1 through 4.2.7.



2.  Conflict as defined in Chapter 4, Section 5, 5.1.1 through 5.1.8.



3.  Watchdog as defined in Chapter 4, Section 3, 4.3.1 through 4.3.4.

4.  Red Fail - Monitor will go to a trip condition, the front panel display shall indicate the tripped condition during the absence of an AC signal on the Green, Yellow and Red outputs (Dark Signal Head).

5.  Switch or Dual indication Fail - Monitor will go to a tripped condition when a green and yellow, red and green, or red and yellow circuit is detected for any one channel.  The front panel display shall indicate the tripped condition.

6. Yellow Fail or Sequence Failure - Monitor will go to a tripped condition if the yellow interval is skipped or a yellow time shorter than 2.6 sec.  The front panel display shall indicate the tripped condition.

6.
MONITOR OPERATING RANGES:  The operating Ranges for the Conflict Monitor are:


1)  Conflict (typical fault) 350 ms


2)  VDC failure (typical fault) 400 ms


3)  Watchdog (typical fault) 1000 or 1500 ms


4)  Red Fail (typical fault) 800 ms


5)  Dual Indication (typical fault) 400 ms


6)  Sequence or Yellow Fail (typical fault) less than 2.6 sec


7)  The monitor shall disable if the line voltage drops to 98VAC or less, and enable at 103VAC or more.



7.
OTHER MONITOR REQUIREMENTS:



A.
The conflict monitor shall be microprocessor controlled and use non-volatile memory devices for firmware and software functions.



B.
A RS232 port shall be installed on the front panel of the conflict monitor for communicating with a portable upload/download unit, or for communications through a port on the front panel of the controller unit.



C.
When a conflict monitor trips and a power interrupt occurs after the trip condition the monitor when reactivated shall show the tripped condition.



D.
The conflict monitor shall be capable of loading the diode matrix into a non-volatile memory device and used in one of the following methods:



1.
Allow the user to run the intersection without the diode card in place.  If this method is used than the monitor shall be capable of checking memory and going to a fault condition when a bit error occurs.



2.
When the diode matrix is loaded into memory, the memory will constantly compare with diode card and a fault condition will occur if memory does not match the diode card matrix.



E.
When the conflict monitor enables after power-up or from a brown out condition, one of the following procedures shall be performed.



A) The monitor shall enable after 103 volts rms is achieved, flash interval of a least 4 seconds is timed but does not exceed 10 seconds, and the watchdog circuit has completed at least five transitions between true and false state.



B) The user shall be capable of programming a delay time from 0 to 15 seconds or a start-up flash time from 0-15 sec.  The delay/flash time programmed by the user will start after 103 volts rms is achieved.  The start-up interval will terminate and the monitor will enable after time out of the delay/flash time.



F.
The monitor must come with compatible communications software capable of interfacing with the monitor via the RS232 port on the front panel from a laptop computer or via a RS232 connector cable through the controller unit.



G.
The conflict monitor communications software shall be capable of showing and/or programming the status of all programmable/ setup parameters of the unit. The communications software shall be capable of displaying the following data.



1.  Fault type



2.  Field status (Must update current status continuously)



3.  AC line voltage (Must update current status continuously)



4.  Status of Red enable



5.  Previous fault date



6.  Program card Matrix



7.  Yellow disable Jumpers (if applicable)



8.  Switch settings per channel (as applicable)



9.  Option switches

10. Watchdog (enabled or disabled)



11. Current time



12. Temperature  (Must update current status continuously)



13. Event Logs



H.
The conflict monitor shall be capable of storing fault conditions into memory as events.  When an event is stored into memory, the monitor will store the fault condition (type), channel status, date, time, temperature and voltage.

I.
When a power-up or brown out condition occurs, the conflict monitor shall disable without a fault condition occurring on the monitor unit.  Monitor shall perform programmed start up procedure for enabling when above conditions occur and conditions specified in Caltrans specifications are satisfied.

J.
The conflict monitor shall be capable of being programmed and set-up for intersection operation without the use of laptop computer and comm. software; programming the monitor via laptop computer shall be a secondary method of set-up.

K.
The monitor shall be capable of showing the status of red, yellow, and green field outputs via the front panel of conflict monitor unit.

D.
SURGE PROTECTION: Each cabinet shall be provided with devices to protect the control equipment from surges and over voltages.  The surge protector panels shall be designed to allow for adequate space for a wire connection and surge protector replacement without removal of terminal blocks or panels.  Surge protectors shall be provided for as detailed below and as shown in the Input Terminal and Surge Arrestor Detail.  The surge protectors shall meet the following specifications:

1.
AC SERVICE INPUT: Each cabinet shall include a pluggable surge protection unit on the AC service input that meets or exceeds the following requirement:  (EDCO SHA-1250 or equivalent utilizing 16 pin Beau connectors).  The surge arrestor shall be a multi stage series hybrid type power line surge device.  The surge arrestor shall be installed between the applied line voltage and earth ground. The unit shall have 2 LED indicators for operational display status. The surge arrestor shall be capable of reducing the effect of lightning transient voltages applied to the AC line and provide filtering that conforms to 50kHz with a minimum insertion loss of 50db.  The arrestor shall conform to the following:

a.
Peak surge current for an 8 X 20 microsecond waveform; 20,000 A for 20 occurrences.

b.
Clamp voltage at 20,000 A; 280 V max.

c.
Maximum continuous operating current at 120 V/60 Hz: 15 A

d.
Series Inductance: AC Line/AC Neutral – greater than 20 mh typical.

e.
Response time: (< a nanosecond) Voltage never exceeds 280V during surge.

f.
Temperature range: -40 to +85 degrees Celsius

g.
Spike suppression for +/- 700V spike: +/- 40 V deviation from sine wave all phase angles between 0 and 180 degrees.

h.
The arrestor shall have the following terminals:

1) Main Line (AC line first stage terminal)

2) Main Neutral (AC neutral input terminal)

3) Equipment Line In (AC line second stage input terminal, 10A)

4) Equipment Line Out (AC line second stage output terminal, 10A)

5) Equipment neutral out (neutral terminal to protected equipment)

6) Ground (GND) (earth connection).

i.
The arrestor shall be encapsulated in a flame-retardant material.

j.
The equipment line out shall provide power to the controller (170 or 2070) and to the 24 V power supply.

2.
AC+ INTERCONNECT CABLE INPUTS:  Each AC interconnected line shall be protected as it enters the cabinet with a surge protection device that meets or exceeds the following requirements:

a.
The unit shall be a 3-electrode gas tube type of surge arrestor.

b.
The striking voltage shall be 300-500V DC with a minimum holder over voltage of 155 V DC.

c.
The unit shall be a three terminal devices, one of which shall be connected to ground.  The other two terminals shall be connected across each input respectively.

d.
The unit shall have the following minimum requirements:

1) Impulse breakdown:  Less than 100V in less than 1.1 microsecond at 10 kV/microsecond

2) Impulse breakdown balance:  0.01 microsecond (or less) difference at 10 kV/microsecond impulse

3) Energy application: Withstands 20A AC for one second applied 10 times at 3 minute intervals on either section.

4) Current rating:  10,000A (8X20 microsecond impulse)

5) Capacitance:  6 picofarads, line to ground

3.
INDUCTIVE LOOP DETECTOR INPUTS: Each inductive loop detector channel input shall be protected by an external surge protection device meeting or exceeding the following requirements:

a.
The unit shall be a three terminal device, two of which shall be connected across the signal inputs of the detector.  The third terminal shall be connected to chassis ground to protect against common mode damage.

b.
The unit shall withstand 25-100A surge current occurrences of a 10 X 700-microsecond waveform.

c.
The unit shall have the following clamp characteristics:

Maximum break over voltage:

170 V

Maximum on-stage clamping voltage:
3V

Response Time:



<5 nanosecond

Off-stage leakage current:


<10 microamp

d.
Capacitance:

less than 220 pf

4.
COMMUNICATIONS INPUTS:  Each low voltage communications input shall be protected as it enters the cabinets with a solid state surge protection unit that meets or exceeds the following requirements:

a.
The unit shall be a dual pair (four wire) module with a printed circuit board connector, double sided and gold plated for reliability.

b.
The unit shall mate with and be installed in a ten (10) circuit Buchanan connector PCB1B10A or equivalent.

c.
The unit shall be utilized as two independent signal pairs.  The data circuits shall pass through the protection in a serial fashion.

d.
The unit shall meet the following minimum requirements:

Peak surge current:
10 kA (8 X 20 microseconds wave shape)

500A (10 X 700 microseconds wave shape)

Occurrences @ peak:
50 typical

Response time:
<1 nanoseconds

Voltage clamp:
8V line-to-line

Series resistance:
Less than 24 ohms

Primary protector:
Three element gas tube 5 kA, (8 X 20 microseconds wave shape), per side

Secondary protector:
Silicon avalance, 1.5 kW minimum

e.
The ground terminals shall be connected to power ground.

5.
LOW VOLTAGE DC INPUTS:  Each low voltage DC input channel shall be protected by an external surge protection device, which meets the same requirements as the communication inputs with the following exception:

Voltage clamp: 30V line-to-line.

6.
MOV TESTER:  One (1) MOV Tester capable of testing all replaceable MOV’s in each cabinet shall be furnished for every 100 cabinets furnished.  The MOV Tester unit shall contain docking plugs for the modular AC power protector, modular loop detector protector and modular load switch protector of the replaceable MOV’s/AC power protectors that shall be furnished with the various cabinets.  The operation of the MOV Tester shall be simple and shall have LED indicators of whether the MOV/AC power protector is “Pass” or “Fail.”  The operation shall consist only of plugging in the MOV and pressing a test button.  Two indicator lights, labeled “Pass” and “Fail” will be used to indicate that the MOV’s are suitable for re-use, or the MOV’s should be discarded. The tester shall have a short circuit current limited to 1.5 mA for operator safety. The tester shall be clearly labeled as producing dangerous high voltages.

2.01 MODEL 303 CABINET


A.
Cabinet Assembly


1.
The Model 303 cabinet shall be furnished in base, pole, and pedestal mount configurations.  The cabinet shall be rainproof.  The cabinet shall be clean cut in design and appearance and have nominal interior dimensions as follows:




DEPTH


WIDTH 

HEIGHT 




17 1/4" 


20 1/4" 

    36”

2.
There shall be minimum clearance of 1 1/2 inches between the inside surface of the front door and the front panel of the control unit as well as the front panel of modules plugged into the input rack.

3.
The cabinet bottoms, sides, and back shall be fabricated from 5052-H32, 0.188" thick sheet aluminum.  The top and door shall be fabricated of 0.125" thick sheet aluminum. All construction shall be free of dents, scratches, weld burn through and abrasions harmful to the strength and general appearance.

4.
The exterior finish of the cabinet shall be as indicated on the bid tabulation sheets. The exterior of the cabinet shall be commercially smooth, and free of defects that would impair serviceability or detract from general appearance.  The Model 303 cabinets shall be available in unpainted natural aluminum and optional finishes shall be bid for the following powder coat finishes.

· Tiger Drylac RAL#7005 (Contemporary)

· Tiger Drylac RAL #6009 (Historic)

· Tiger Drylac RAL #8012 (Texan)

5.
The housing shall have a door, opening 33 1/2" high X 22" wide with a 2.5" space between bottom of opening and bottom of cabinet.

6.
Gasketing shall be provided on all door openings.  The gasketing shall be a dust-tight permanent type that will not peel off or deteriorate.  Gaskets shall be closed cell neoprene and shall be installed with contact cement for a permanent bond.  The mating surface of the gasketing shall be sprayed with a silicone lubricant to the mating surface.  Gasketing shall be supported mechanically to prevent sagging on the top and sides.

7.
The front door of the cabinet shall contain a police door.  The surface of the police panel door shall be flush with the surrounding surface and shall contain the standard police door lock.

8.
The lock for the front door shall be of the self-locking heavy duty five (5) pin tumbler cylinder rim type.  It shall be keyed to a Corbin #2 standard.  The lock assembly shall have rotating outside cover to protect the tumblers from the elements.

9.
When the door is closed and latched, with the key removed, the door shall be locked.

10.
The door shall be held closed via a three point locking system with latch rods and shall have a removable handle.  The removable handle shall be aluminum or stainless steel.  The removable handle shall be stored inside of the police panel.  

11.
The door shall have at least two aluminum hinges with stainless steel hinge pins along the right edge when viewed from the front.

12.
Each cabinet shall be provided with louvered vents in the front door with a removable and reusable fiberglass air filter 16" by 6" by 0.875".  The filter shall overlap the vents by at least 1 inch and shall be held firmly in place with bottom and side brackets and a spring loaded upper clamp.  The bottom filter bracket shall be formed into a waterproof sump to the outside.  The louvered vents shall be designed and constructed to prevent rain from entering the cabinet.  The cabinet top shall be designed to prevent standing water.

13.
Pole mount cabinets shall have bolt holes drilled in the back for mating with pole mounting hardware.  Pedestal mount cabinets shall be furnished with a reinforced base for pedestal mounting, an aluminum pedestal base, slip fitting,  and a 4 inch threaded aluminum pipe for mounting the cabinet on the pedestal.  All base mount cabinets shall  be furnished with a reinforced open base for mounting on a concrete foundation.

14.
The cabinet shall be constructed with metal mounting rails running the depth of the cabinet along the lower left and right hand bottom of the cabinet.  These rails shall be constructed at a height such that the cabinet rack shall rest on the rail when in its normal position, and shall slide along the rail when being installed or removed .

15.
A rack with standard EIA spacing shall be inside the cabinet for mounting the processor unit and the rack assembly which will contain the rack, switch pack rack, power supply/power distribution panel.  The rack shall consist of two pair of full length, 0.1875 inch nominal thickness plated steel angles tapped with 10-32 threads where required.  Chassis supporting angles extending behind the front rails shall be part of the rack and support the weight of the processor unit.  Each chassis support angle shall be 10 inches deep and 3 inches wide.

16.
The rack assembly shall be easily removable from the cabinet without use of special tools.  By unplugging connector Pl, removing the screws securing the rack assembly to the rails, and disconnecting the field wiring, it shall be possible to remove the rack assembly from the cabinet.

17.
Cabinet Ventilation: A ventilation panel assembly shall be installed in the top rear of the cabinet and shall contain the following:

a.
A ventilation fan with ball or roller bearings and a capacity of not less than 100 cubic feet per minute.

b.
A thermostat to control the fan, that is manually adjustable to turn on at between 90 Degree's Fahrenheit and 150 degrees Fahrenheit with a differential of not more than 25 Degrees Fahrenheit between automatic turn on and turn off.  Terminals shall be installed so that no parts having line voltage are exposed.

c.
The fan circuit shall be fused at 125% of the capacity of the fan motor with a slow blow fuse.

d.
Microprocessor receptacle outlet shall be a NEMA 5-15R type.


B.
DETECTOR RACK (INPUT FILE)



1.
Each detector rack shall utilize 5.25 inches of rack mounting height.

2.
The detector rack shall provide card guides (top and bottom) and a 22 pin edge connector on 0.156" centers, mounted vertically for each detector.  The detector rack shall allow air circulation through the top and bottom.

3.
Four pins (D,E,J,K) on each detector module edge connector shall be wired to four field terminals to provide for two loop detector channels or one magnetometer channel.

4.
Loop 1 and 2 output collectors and emitters (pin F,H,W and X) for each slot shall connect to the proper processor unit inputs in the connector Cl.  Input file shall be wired to fully function with Naztec 723 TX/I and Canoga 422 T two channel detector amplifiers.



5.
Wiring between the rack and field terminals shall be twisted pair not tightly bundled.



6.
The 22 pin edge connectors lettered and numbered sides shall be independent and match Table 6.2 of Nema TS-2-1998.

7.
Output circuit emitters shall have a common junction and be grounded only by connection to C1P, pin 104 -DC Input Ground.

8.
A Flasher Assembly Panel shall be located in the left end of the Detector Rack and shall contain a type 204 solid state flasher relay to be used for alternate opening and closing connections between the applied power and the lamps required for flashing operation.

9.
The following table shall determine the interconnection between the Solid State Flasher and the Switch packs.  Each Switch pack shall be assigned to the two solid state load circuits as follows:

	Load Circuit #1
	Load Circuit #2

	Switchpack 1
	Switchpack 5

	Switchpack 2
	Switchpack 6

	Switchpack 3
	Switchpack 7

	Switchpack 4
	Switchpack 8



C.
MAINTENANCE ASSEMBLY



1.
A "Flash" switch, so labeled, shall be provided.  This switch when placed in the "On" position shall energize the mercury contact coil.  When this switch is placed in the "Off” position the processor unit shall resume control via the switch pack outputs to the field.  The "Flash" switch shall be accessible from the Police Panel Door opening.

2.
A "Signal" switch, so labeled shall be provided.  This switch, when placed in the "Off”' position, shall energize the mercury contact coil and prevent the flash relay from energizing the flash transfer relays, thereby disconnecting AC+ to the field terminals.  The "Signal” switch shall not be accessible from the Police Panel Door opening.



3.
Two 24VDC test points for the cabinet power supply shall be provided.


D.
POWER DISTRIBUTION ASSEMBLY

1.
Each flasher circuit breaker and equipment circuit breakers 1 & 2, shall be a magnetic breaker, single pole, automatic trip, and trip indicating, rated at 15 amperes, at 125 VAC.  Equipment breaker 1 shall be wired to a GFI outlet.  Equipment breaker 2 shall furnish auxilliary power.

2.
The two load switch circuit breaker shall be magnetic breaker, dual pole, automatic trip, and trip indicating, rated at 20 amperes at 125VAC.

3.
A 6.2 ampere fuse shall fuse the 24 VDC output of the ferroresonant power supply.

4.
A 3 ampere fuse shall fuse the AC input of the ferroresonant power supply.

5.
Three Molex type 1375 receptacles shall be provided and must mate with a Molex type 1375 plug.  The receptacles shall be color coded and labeled.

6.
Pl shall contain all wiring that is external to the rack assembly.  By removal of this connector the rack assembly may be removed without disconnecting the wiring from terminals with the exception of the field terminals.



7.
P2 shall contain all DC power connections to the rack assembly.

8.
P3 shall contain all AC and power control wiring to the rack assembly components.

9.
A mercury contact shall be provided and shall be capable of switching a minimum of 30 amperes at 120VAC.

10.
A power line surge protector shall be provided between the applied line voltage and earth ground.  The surge protector shall be capable of reducing the effect of lightning transient voltages applied to the AC line, and shall have the following ratings:



11.
Striking voltage: Greater than 212VDC.

12.
Fifteen (15) pulses of peak current each, which will rise in 8 microseconds and fall in 20 microseconds to 1/2 the peak:  20000 amperes.



13.
Impulse Breakdown: Less than 1000 volts in less than 0.1 Kilovolts/second.



14.
Standby current:  Less than 1 milliamperes.


The 21VDC monitor relay and the 110VAC loss of AC to load switch relays shall be located in this assembly.

E.
Diagnostic Testing:  A phone jack, which shall mate with a Switchcraft Model 190 plug, shall be provided for automatic cabinet diagnostic testing.  When the plug is inserted, a reset signal will be supplied to the conflict monitor.  The source of the reset signal shall be C1-102 of the processor.

F.
Harness Wiring:  All cabinet wiring harnesses shall be neat and routed to minimize cross talk and electrical interference.  Printed Circuit mother boards may not be used.

1.
Wiring containing AC shall be routed and bundled or shielded separately by function from all low voltage control circuits.

2.
All conductors and live terminals or parts, which could be hazardous to maintenance personnel, shall be covered with suitable insulating material.

3.
Within the cabinet wiring, the DC ground and earth ground shall be electrically isolated from the AC neutral by 500 megohms.

4.
Conductors within the cabinet between the AC service terminals and the switch pack circuit breaker, including the switch pack circuit breakers and signal light neutral, shall be rated so as to withstand short circuits on any field output line without any detectable deterioration.



5.
Two 14 terminal copper bus bars with through type pressure (screw) connectors shall be provided in the power distribution terminal block area (bottom) of the cabinet mounted on the cabinet shell.



6.
One AC minus (common) bus bar which shall not be grounded to the cabinet or connected to logic ground.



7.
One ground bus which shall be connected to the cabinet.



8.
The control unit interconnect cable, which terminates in the C1P connector, shall extend at least 20 inches in front of the cabinet rack input file.  


G.
TERMINAL BLOCKS

1.
The AC+ service connection shall be made directly to the main circuit breaker in the PDA from the power line service terminal.  Terminating lugs large enough to accommodate No. 2 conductors shall be furnished for the service terminal block.  The terminal block shall be rated for 50 amperes at 1000 volts, minimum.  Phoneix connectors, as defined in Section 5.2.6 shall be furnished for field wiring terminations.


2.03
SAMPLES, INSPECTION, TEST REQUIREMENTS, DELIVERY SCEDULE



A.
Upon request, the bidder shall furnish for review and comments, a sample of the cabinet, back panel, and associated accessories which he proposes to supply within a time limit set by the City of Houston, Traffic Management and Maintenance Branch.  Such sample may be tested under normal operating conditions.  When testing is done, the supplier will be notified of results and asked to make corrections to the satisfaction of the Traffic Management and Maintenance Branch needs and/or the criteria of this specification.  Failure of the final sample to meet the above specifications or to perform in a satisfactory manner during testing may be cause to reject the supplier's bid.  The costs associated with development and furnishing samples shall be the responsibility of the vendor.  Any and ALL costs associated with development, furnishing, or freight associated with samples shall be the sole responsibility of the vendor.


B.
Conflict monitors for this bid are intended to operate with 170, 2070, and ATC control units.  Upon award of this bid, the supplier may be required to modify and/or change operating parameters or functional characteristics of the conflict monitor to meet performance expectations required by the City of Houston staff, requirements of this specification, and/or industry standards.  Failure to meet these requirements or perform in a satisfactory manner may be cause to reject the supplier’s bid.


C.
Sample units shall reflect all requirements contained in these and the reference specifications.  Final authority over the acceptance of the sample unit with regard to the interpretation of these Specifications shall reside with the City of Houston.


D.
The successful low bidder shall deliver one sample unit, of each item requested, to the City for inspection and testing within 45 days following the opening of cost proposals.


E.
All equipment supplied by the Vendor will be acceptance tested by the City for complete conformance to all specifications.  The Vendor shall be responsible for removing rejected equipment from the City’s facilities.

F.
Sample units may be complete controller and cabinet assemblies, or component parts.


G.
Diagnostic Test Kit:  Each sample test item shall be furnished with an appropriate Cabinet Verification Test Kit   Each test kit shall include all hardware, software, connectors, cables, and test switches/modules necessary to thoroughly test all cabinet components and features.  A minimum of  One (1)  C1, C11 and two C2 wrap-around connectors, wired per these specifications, shall be provided for use with the Diagnostic Test Kit. One diagnostic test kit shall be furnished with every one hundred cabinets furnished.

H.
Ten (10) copies of a user’s manual shall be provided.  The User’s Manual shall describe operation of all components included in the sample delivery

I.
Five (5) sets of cabinet wiring diagrams shall be provided with the sample delivery.  Detailed equipment layout scale drawings and wiring diagrams of all equipment installed in the cabinet shall be submitted for approval prior to production.  Termination panel layouts shall be submitted for approval prior to fabrication.  The approved termination panel layout shall be included in the sample delivery.


J.
Satisfactory completion of acceptance testing will be a prerequisite to contract award.

K.
Rejection of the sample delivery during acceptance testing will be grounds for rejection of the bid, and the vendor shall be responsible for removal of all rejected equipment from the City of Houston testing facility.


L.
The City of Houston Traffic Management and Maintenance Branch reserves the right, at any time during the term of the contract, to reject any piece of equipment that fails to meet testing requirements or specifications.  It is the Vendor’s responsibility to rectify all discrepancies, and re-submit sample units, as required, for acceptance testing.


M.
The City of Houston may, at its option, return all affected equipment, including stock equipment, to the Vendor for full credit, or exchange for newly acceptance-tested units.


N.
Any and all expenses incurred, as a result of equipment being rejected during the term of the contract, shall be borne by the Vendor, including any penalties resulting from project delays. 


O.
Any and all equipment furnished shall be covered by the manufacturer's warranty for a minimum period of (18) months from date of installation with respect to materials, parts, workmanship, and performance.  Manufacturer is responsible for providing notification postcards for date of installation.


P.
The successful bidder shall bear all expenses connected with the return of any equipment which city deems necessary to return to the factory for proper adjustments or repairs during the warranty period.


Q.
The city reserves the right to withhold any payments that may still be due should it be discovered that the equipment does not meet the specifications and/or claims of the bidder.


R.
The manufacturer shall make available, at no cost to the city, engineering data, diagrams, etc., or any later changes or improvements that would increase the performance of the equipment purchased for a time period of three years.


S.
The manufacturer and/or supplier shall have field engineers or technicians available on request to assure satisfactory initial operation and to consult with the city or their representatives on any special circuitry that may be required in certain applications.


T.
The manufacturer and/or supplier shall recommend to the city the type of test equipment, including the manufacturer's name and model number that should be purchased for the maintenance and/or repair of the controller purchased.


U.
The manufacturer and/or supplier shall furnish a certified document stating that all equipment has been tested and operates in a satisfactory manner which meets the intent of these specifications. 


V.
Controllers shall be delivered in the quantities bid and specified in the purchase order, within 90 days of receipt of the purchase order. 

W.
Compliance of the Model 332 cabinets with the Caltrans Specifications shall be demonstrated by the fact that the vendor shall have a base Model 332 cabinet and related components on Caltrans’ Qualified Products List (QPL).


2.04
TRAINING



A. 
At the minimum, the Contractor shall provide forty-eight  (48) hours of training for repair and maintenance of the hardware. The training shall include a complete discussion of the design, theory of operation, maintenance, and diagnostic procedures for all the components within the cabinet. Training shall be conducted by a qualified electrical technician that is certified by the manufacturer. The Contractor shall provide the training for up to sixty (60) technicians, in at least three (3) classes of twenty (20) technicians each, at a location to be determined by City of Houston Project Manager.


B.
The Contractor shall coordinate the training schedule, i.e.: date, time, and location, with City of Houston Project Manager prior to conducting the training.


2.05
Special Note on Cabinet Configuration:

Cabinets will be shipped in accordance with the specifications. Cabinets shall consist of auxiliary equipment necessary for a complete electrical system as defined in these Specifications. All auxiliary equipment shall be mounted inside the cabinet. Note:  Control units (timers) shall not be furnished under this procurement.  Control units are being obtained under a separate procurement. Complete cabinet assemblies are defined as the following:

Model 332 Cabinet:


1- Set of rails for mounting controller unit


4-Model 242 DC Isolators


2-Model 204 Flashers


12 – Intelligent Switch Packs


8 – Model 222 Two channel Detector Amplifiers


1 – Conflict Monitor


2 – Input Files (I & J)


1 – Output File


1 – Pull-Out Drawer


1 – PDA #2


4 – Flash Transfer Relays 


1 – C1 Harness


1 – C11 Harness

Additional quantities of the following items are included as bid items.  When specified in the Purchase Order, these items shall be furnished, installed in the cabinet, if specified in the purchase order, at the time of delivery.

Auxiliary Output File, including two relays, power harness, monitor harness and C5 harness.

Model 252 Two Channel AC Isolator

Model 222 Two Channel Detector Amplifier (Spare)

Adapter Base for NEMA P-size foundation

Model 303 Cabinet:


1 – Set of rails for mounting controller unit


2 - Model 242 DC Isolators


1 – Model 204 Flasher


8 – Intelligent Switch Packs


2 – Model 222 Detector Amplifiers


4 - Flash Transfer Relays


1- Conflict Monitor

1-One of the following, as specified by the item description shall be furnished with each controller assembly.

1)  “M” Base Adapter (Base Mount Cabinets Only)

2) Aluminum Cover Plate for Cabinet Bottom (Pole Mount Cabinets Only)

3) Aluminum Cover Plate, Pedestal, 4 inch galvanized pole, (Pedestal Mount Cabinets Only)

Optional bid items for the cabinet finish shall be furnished as specified in these specifications and identified in the bid item descriptions.
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Table 2:  C1 Harness #1 Wiring List for 332 Cabinet
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Table 3:  C4 Harness #1 & #3 Wiring List for Output File
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Table 4:  Input File Layout


* All pins followed by an asterisk are located in the C11 connector, as defined for the 2070 controller. 
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332 INPUT FILE LAYOUT

						332 CABINET INPUT FILE LAYOUT

				FILE I		SLOT #		1		2		3		4		5		6		7		8		9		10		11		12		13		14

						Pin Assignment		56		39		63		47		58		41		65		49		60		10*		80		67		68		81

						Function		1 EX, CT		2, EX, CT		2, EX, CT		2 CALL		3 EX CT		4 EX, CT		4 EX, CT		4 CALL		1 F/F		SPARE 5		SPARE 7		2P		6P		SPARE 9

						Function		SPARE 1		2, EX, CT		2 EX		SPARE 2		SPARE 3		4 EX, CT		4 EX		SPARE 4		3 (R1)		SPARE 6		SPARE 8		4P		8P		SPARE 10

						Pin Assignment		15*		43		76		16*		17*		45		78		18*		62		11*		53		69		70		82

				FILE J		SLOT #		1		2		3		4		5		6		7		8		9		10		11		12		13		14

						Pin Assignment		55		40		64		48		57		42		66		50		59		12*		54		71		72		51

						Function		5 EX, CT		6 EX, CT		6 EX, CT		6 CALL		7 EX, CT		8 EX, CT		8 EX, CT		8 CALL		5 CE		SPARE 15		D2		EVA		EVB		RR1

						Function		SPARE 11		6 EX, CT		6 EX		SPARE 12		SPARE 13		8 EX, CT		8 EX		SPARE 14		7 CE		SPARE 16		D3		EVC		EVD		RR2

						Pin Assignment		19*		44		77		20*		21*		46		79		22*		61		13*		75		73		74		52
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SPARE CONNECTION FUNCTIONS

		

				Input Assign.				Input Func.

				SPARE #		1		A EX, CT

				SPARE #		2		A EX, CT

				SPARE #		3		B EX, CT

				SPARE #		4		B EX, CT

				SPARE #		5		C EX, CT

				SPARE #		6		C EX, CT

				SPARE #		7		D EX, CT

				SPARE #		8		D EX, CT

				SPARE #		9		E EX, CT

				SPARE #		10		E EX, CT

				SPARE #		11		F EX, CT

				SPARE #		12		F EX, CT

				SPARE #		13		G EX, CT

				SPARE #		14		G EX, CT

				SPARE #		15		H EX, CT

				SPARE #		16		H EX, CT





2070 EXTRA CONNECTOR

				C11 HARNESS WIRING LIST

				332 CABINETS

				PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION

				1		O8-		1														14		DC  GRND								DC GROUND								27		I8-		5

				2		O8-		2														15		I7-		1						SPARE #1								28		I8-		6

				3		O8-		3														16		I7-		2						SPARE #2								29		I8-		7

				4		O8-		4														17		I7-		3						SPARE#3								30		I8-		8

				5		O8-		5														18		I7-		4						SPARE#4								31		DC GRND								DC GROUND

				6		O8-		6														19		I7-		5						SPARE #11								32		NA

				7		O8-		7														20		I7-		6						SPARE #12								33		NA

				8		O8-		8														21		I7-		7						SPARE #13								34		NA

				9		DC GRND								DC GROUND								22		I7-		8						SPARE #14								35		NA

				10		I4-		1						SPARE #5								23		I8-		1														36		NA

				11		I4-		2						SPARE #6								24		I8-		2														37		DC GRND								DC GROUND

				12		I4-		3						SPARE #15								25		I8-		3

				13		I4-		4						SPARE # 16								26		I8-		4





C1 HARNESS #1 WIRING LIST

				C1 HARNESS #1 WIRING LIST

				332 CABINETS

				PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION

				1		DC GND BUS				DC GND BUS				SWPK		4P		-		RED		27		04-		1		C4-		25		SWPK		6P		-		RED		53		12-		7		IFI-		11W		SPARE#1								79		16-		5		IFJ-		7W		8		CE

				2		01-		1		C4-		1		SWPK		4P		-		GRN		28		04-		2		C4-		26		SWPK		6P		-		GRN		54		12-		8		IFJ-		11F		SPARE#2								80		16-		6		IFI-		11F		ADVANCE

				3		01-		2		C4-		2		SWPK		4		-		RED		29		04-		3		C4-		27		SWPK		6		-		RED		55		13-		1		IFJ-		1F&W		5		CE						81		16-		7		IFI-		14F		FLASH SENSE

				4		01-		3		C4-		3		SWPK		4		-		YEL		30		04-		4		C4-		28		SWPK		6		-		YEL		56		13-		2		IFI-		1F&W		1		CE						82		16-		8		IFI-		14W		STOP TIME

				5		01-		4		C4-		4		SWPK		4		-		GRN		31		04-		5		C4-		29		SWPK		6		-		GRN		57		13-		3		IFJ-		5F&W		7		CE						83		06-		1		C5-		1		SWPK		14		-		RED

				6		01-		5		C4-		5		SWPK		3		-		RED		32		04-		6		C4-		30		SWPK		5		-		RED		58		13-		4		IFI-		5F&W		3		CE						84		06-		2		C5-		2		SWPK		14		-		GRN

				7		01-		6		C4-		6		SWPK		3		-		YEL		33		04-		7		C4-		31		SWPK		5		-		YEL		59		13-		5		IFJ-		9F		5		CE						85		06-		3		C5-		3		SWPK		13		-		RED

				8		01-		7		C4-		7		SWPK		3		-		GRN		34		04-		8		C4-		32		SWPK		5		-		GRN		60		13-		6		IFI-		9F		1		CE						86		06-		4		C5-		4		SWPK		13		-		YEL

				9		01-		8		C4-		8		SWPK		2P		-		RED		35		05-		1		C4-		33		SWPK		2P		-		YEL		61		13-		7		IFJ-		9W		7		CE						87		06-		5		C5-		5		SWPK		13		-		GRN

				10		02-		1		C4-		9		SWPK		2P		-		GRN		36		05-		2		C4-		34		SWPK		6P		-		YEL		62		13-		8		IFI-		9W		3		CE						88		06-		6		C5-		6		SWPK		12		-		RED

				11		02-		2		C4-		10		SWPK		2		-		RED		37		05-		3		C4-		35		SWPK		4P		-		YEL		63		14-		5		IFI-		3F		2		CE						89		06-		7		C5-		7		SWPK		12		-		YEL

				12		02-		3		C4-		11		SWPK		2		-		YEL		38		05-		4		C4-		36		SWPK		8P		-		YEL		64		14-		6		IFJ-		3F		6		CE						90		06-		8		C5-		8		SWPK		12		-		GRN

				13		02-		4		C4-		12		SWPK		2		-		GRN		39		11-		1		IFI-		2F		2		CE						65		14-		7		IFI-		7F		4		CE						91		07-		1		C5-		9		SWPK		11		-		RED

				14		DC GND BUS				IFI-		15-4		INPUT		DC GND						40		11-		2		IFJ-		2F		6		CE						66		14-		8		IFJ-		7F		8		CE						92		DC GND				DC GND BUS								-

				15		02-		5		C4-		13		SWPK		2		-		GRN		41		11-		3		IFI-		6F		4		CE						67		15-		1		IFI-		12F		2		PED						93		07-		2		C5-		10		SWPK		11		-		GRN

				16		02-		6		C4-		14		SWPK		1		-		RED		42		11-		4		IFJ-		6F		8		CE						68		14-		2		IFI-		13F		6		PED						94		07-		3		C5-		11		SWPK		10		-		RED

				17		02-		7		C4-		15		SWPK		1		-		YEL		43		11-		5		IFI-		2W		2		CE						69		14-		3		IFI-		12W		4		PED						95		07-		4		C5-		12		SWPK		10		-		YEL

				18		02-		8		C4-		16		SWPK		1		-		GRN		44		11-		6		IFJ-		2W		6		CE						70		14-		4		IFI-		13W		8		PED						96		07-		5		C5-		13		SWPK		10		-		GRN

				19		03-		1		C4-		17		SWPK		8P		-		RED		45		11-		7		IFI-		6W		4		CE						71		15-		5		IFJ-		12F		EVA		PREEMPT						97		07-		6		C5-		14		SWPK		9		-		RED

				20		03-		2		C4-		18		SWPK		8P		-		GRN		46		11-		8		IFJ-		6W		8		CE						72		15-		6		IFJ-		13F		EVB		PREEMPT						98		07-		7		C5-		15		SWPK		9		-		YEL

				21		03-		3		C4-		19		SWPK		8		-		RED		47		12-		1		IFI-		4F&W		2		CALL						73		15-		7		IFJ-		12W		EVC		PREEMPT						99		07-		8		C5-		16		SWPK		9		-		GRN

				22		03-		4		C4-		20		SWPK		8		-		YEL		48		12-		2		IFJ-		4F&W		6		CALL						74		15-		8		IFJ-		13W		EVD		PREEMPT						100		05-		5		C5-		17		SWPK		14		-		YEL

				23		03-		5		C4-		21		SWPK		8		-		GRN		49		12-		3		IFI-		8F&W		4		CALL						75		16-		1		IFJ-		11W		SPARE#3								101		05-		6		C5-		18		SWPK		11		-		YEL

				24		03-		6		C4-		22		SWPK		7		-		RED		50		12-		4		IFJ-		8F&W		8		CALL						76		16-		2		IFI-		3W		2		CE						102		05-		7		IFI&J-		15-3		DETECTOR RESET

				25		03-		7		C4-		23		SWPK		7		-		YEL		51		12-		5		IFJ-		14F		RR1		PREEMPT						77		16-		3		IFJ-		3W		6		CE						103		05-		8		C4-		37				WDT		-		MU

				26		03-		8		C4-		24		SWPK		7		-		GRN		52		12-		6		IFJ-		14W		RR2		PREEMPT						78		16-		4		IFI-		7W		4		CE						104		DC GND				IFJ-		15-4		INPUT DC GND
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C1 HARNESS #3 WIRING LIST

				C1 HARNESS #1 WIRING LIST

				336 CABINETS

				PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION

				1		DC GND BUS				DC GND BUS				SWPK		4P		-		RED		27		04-		1		C4-		25		SWPK		6P		-		RED		53		12-		7		TB2-		5		SPARE#1								79		16-		5		IFI-		13SP		8		CE

				2		01-		1		C4-		1		SWPK		4P		-		GRN		28		04-		2		C4-		26		SWPK		6P		-		GRN		54		12-		8		TB2-		6		SPARE#2								80		16-		6		IFI-		14SP		ADVANCE

				3		01-		2		C4-		2		SWPK		4		-		RED		29		04-		3		C4-		27		SWPK		6		-		RED		55		13-		1		IFI-		5F		5		CE						81		16-		7		IFI-		14F		FLASH SENSE

				4		01-		3		C4-		3		SWPK		4		-		YEL		30		04-		4		C4-		28		SWPK		6		-		YEL		56		13-		2		IFI-		1F		1		CE						82		16-		8		IFI-		14W		STOP TIME

				5		01-		4		C4-		4		SWPK		4		-		GRN		31		04-		5		C4-		29		SWPK		6		-		GRN		57		13-		3		IFI-		7F		7		CE						83		06-		1		NA						-

				6		01-		5		C4-		5		SWPK		3		-		RED		32		04-		6		C4-		30		SWPK		5		-		RED		58		13-		4		IFI-		3F		3		CE						84		06-		2		NA						-

				7		01-		6		C4-		6		SWPK		3		-		YEL		33		04-		7		C4-		31		SWPK		5		-		YEL		59		13-		5		IFI-		1SP				-						85		06-		3		NA						-

				8		01-		7		C4-		7		SWPK		3		-		GRN		34		04-		8		C4-		32		SWPK		5		-		GRN		60		13-		6		IFI-		2SP				-						86		06-		4		NA						-

				9		01-		8		C4-		8		SWPK		2P		-		RED		35		05-		1		C4-		33		SWPK		2P		-		YEL		61		13-		7		IFI-		3SP				-						87		06-		5		NA						-

				10		02-		1		C4-		9		SWPK		2P		-		GRN		36		05-		2		C4-		34		SWPK		6P		-		YEL		62		13-		8		IFI-		4SP				-						88		06-		6		NA						-

				11		02-		2		C4-		10		SWPK		2		-		RED		37		05-		3		C4-		35		SWPK		4P		-		YEL		63		14-		5		IFI-		5SP				-						89		06-		7		NA						-

				12		02-		3		C4-		11		SWPK		2		-		YEL		38		05-		4		C4-		36		SWPK		8P		-		YEL		64		14-		6		IFI-		6SP				-						90		06-		8		NA						-

				13		02-		4		C4-		12		SWPK		2		-		GRN		39		11-		1		IFI-		2F		2		CE						65		14-		7		IFI-		7SP				-						91		07-		1		NA						-

				14		DC GND BUS				IFI-		15-4		INPUT		DC GND						40		11-		2		IFI-		2F		6		CE						66		14-		8		IFI-		8SP				-						92		DC GND				DC GND BUS						-

				15		02-		5		C4-		13		SWPK		2		-		GRN		41		11-		3		IFI-		4F		4		CE						67		15-		1		IFI-		12F		2		PED						93		07-		2		NA						-

				16		02-		6		C4-		14		SWPK		1		-		RED		42		11-		4		IFI-		8F		8		CE						68		14-		2		IFI-		13F		6		PED						94		07-		3		NA						-

				17		02-		7		C4-		15		SWPK		1		-		YEL		43		11-		5		IFI-		2W		2		CE						69		14-		3		IFI-		12W		4		PED						95		07-		4		NA						-

				18		02-		8		C4-		16		SWPK		1		-		GRN		44		11-		6		IFI-		6W		6		CE						70		14-		4		IFI-		13W		8		PED						96		07-		5		NA						-

				19		03-		1		C4-		17		SWPK		8P		-		RED		45		11-		7		IFI-		4W		4		CE						71		15-		5		IFI-		10F		EVA		PREEMPT						97		07-		6		NA						-

				20		03-		2		C4-		18		SWPK		8P		-		GRN		46		11-		8		IFI-		8W		8		CE						72		15-		6		IFI-		11F		EVB		PREEMPT						98		07-		7		NA						-

				21		03-		3		C4-		19		SWPK		8		-		RED		47		12-		1		IFI-		1W		2		CALL						73		15-		7		IFI-		10W		EVC		PREEMPT						99		07-		8		NA						-

				22		03-		4		C4-		20		SWPK		8		-		YEL		48		12-		2		IFI-		5W		6		CALL						74		15-		8		IFI-		11W		EVD		PREEMPT						100		05-		5		NA						-

				23		03-		5		C4-		21		SWPK		8		-		GRN		49		12-		3		IFI-		3W		4		CALL						75		16-		1		IFI-		9SP		SPARE#3								101		05-		6		NA						-

				24		03-		6		C4-		22		SWPK		7		-		RED		50		12-		4		IFI-		7W		8		CALL						76		16-		2		IFI-		10SP		2		CE						102		05-		7		IFI-		15-3		DETECTOR RESET

				25		03-		7		C4-		23		SWPK		7		-		YEL		51		12-		5		IFI-		9F		RR1		PREEMPT						77		16-		3		IFI-		11SP		6		CE						103		05-		8		C4-		37				WDT		-		MU

				26		03-		8		C4-		24		SWPK		7		-		GRN		52		12-		6		IFI-		9W		RR2		PREEMPT						78		16-		4		IFI-		12SP		8		CE						104		DC GND				DC GND BUS				-
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C4 HARNESS #1 & #3 WIRING LIST

				C4 HARNESS #1 & #3 WIRING LIST

				OUTPUT FILE

				PIN		SOURCE				DESTINATION

				1		C1-		2		SWPK		4P		-		RED

				2		C1-		3		SWPK		4P		-		GRN

				3		C1-		4		SWPK		4		-		RED

				4		C1-		5		SWPK		4		-		YEL

				5		C1-		6		SWPK		4		-		GRN

				6		C1-		7		SWPK		3		-		RED

				7		C1-		8		SWPK		3		-		YEL

				8		C1-		9		SWPK		3		-		GRN

				9		C1-		10		SWPK		2P		-		RED

				10		C1-		11		SWPK		2P		-		GRN

				11		C1-		12		SWPK		2		-		RED

				12		C1-		13		SWPK		2		-		YEL

				13		C1-		15		SWPK		2		-		GRN

				14		C1-		16		SWPK		1		-		RED

				15		C1-		17		SWPK		1		-		YEL

				16		C1-		18		SWPK		1		-		GRN

				17		C1-		19		SWPK		8P		-		RED

				18		C1-		20		SWPK		8P		-		GRN

				19		C1-		21		SWPK		8		-		RED

				20		C1-		22		SWPK		8		-		YEL

				21		C1-		23		SWPK		8		-		GRN

				22		C1-		24		SWPK		7		-		RED

				23		C1-		25		SWPK		7		-		YEL

				24		C1-		26		SWPK		7		-		GRN

				25		C1-		27		SWPK		6P		-		GRN

				26		C1-		28		SWPK		6P		-		RED

				27		C1-		29		SWPK		6		-		RED

				28		C1-		30		SWPK		6		-		YEL

				29		C1-		31		SWPK		6		-		GRN

				30		C1-		32		SWPK		5		-		RED

				31		C1-		33		SWPK		5		-		YEL

				32		C1-		34		SWPK		5		-		GRN

				33		C1-		35		SWPK		2P		-		YEL

				34		C1-		36		SWPK		6P		-		YEL

				35		C1-		37		SWPK		4P		-		YEL

				36		C1-		38		SWPK		8P		-		YEL

				37		C1-		103		WDT-MU
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C5 HARNESS #1 & #2 WIRING LIST

				C5 HARNESS #1 & #2 WIRING LIST

				AUXILARY FILE

				PIN		SOURCE				DESTINATION

				1		C1-		83		SWPK		14		-		RED

				2		C1-		84		SWPK		14		-		GRN

				3		C1-		85		SWPK		13		-		RED

				4		C1-		86		SWPK		13		-		YEL

				5		C1-		87		SWPK		13		-		GRN

				6		C1-		88		SWPK		12		-		RED

				7		C1-		89		SWPK		12		-		YEL

				8		C1-		90		SWPK		12		-		GRN

				9		C1-		91		SWPK		11		-		RED

				10		C1-		93		SWPK		11		-		GRN

				11		C1-		94		SWPK		10		-		RED

				12		C1-		95		SWPK		10		-		YEL

				13		C1-		96		SWPK		10		-		GRN

				14		C1-		97		SWPK		9		-		RED

				15		C1-		98		SWPK		9		-		YEL

				16		C1-		99		SWPK		9		-		GRN

				17		C1-		100		SWPK		14		-		YEL

				18		C1-		101		SWPK		11		-		YEL

				19		NA

				20		NA

				21		NA

				22		NA

				23		NA

				24		+24 VDC				PIN 9, ALL SOCKETS
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332 INPUT FILE LAYOUT

						332 CABINET INPUT FILE LAYOUT

				FILE I		SLOT #		1		2		3		4		5		6		7		8		9		10		11		12		13		14

						Pin Assignment		56		39		63		47		58		41		65		49		60		14-1		80		67		68		81

						Function		1 EX, CT		2, EX, CT		2, EX, CT		2 CALL		3 EX CT		4 EX, CT		4 EX, CT		4 CALL		1 F/F		SPARE 5		SPARE 7		2P		6P		SPARE 9

						Function		SPARE 1		2, EX, CT		2 EX		SPARE 2		SPARE 3		4 EX, CT		4 EX		SPARE 4		3 (R1)		SPARE 6		SPARE 8		4P		8P		SPARE 10

						Pin Assignment		17-1		43		76		17-2		17-3		45		78		17-4		62		14-2		53		69		70		82

				FILE J		SLOT #		1		2		3		4		5		6		7		8		9		10		11		12		13		14

						Pin Assignment		55		40		64		48		57		42		66		50		59		14-3		54		71		72		51

						Function		5 EX, CT		6 EX, CT		6 EX, CT		6 CALL		7 EX, CT		8 EX, CT		8 EX, CT		8 CALL		5 CE		SPARE 15		D2		EVA		EVB		RR1

						Function		SPARE 11		6 EX, CT		6 EX		SPARE 12		SPARE 13		8 EX, CT		8 EX		SPARE 14		7 CE		SPARE 16		D3		EVC		EVD		RR2

						Pin Assignment		17-5		44		77		17-6		17-7		46		79		17-8		61		14-4		75		73		74		52
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SPARE CONNECTION FUNCTIONS

		

				Input Assign.				Input Func.

				SPARE #		1		A EX, CT

				SPARE #		2		A EX, CT

				SPARE #		3		B EX, CT

				SPARE #		4		B EX, CT

				SPARE #		5		C EX, CT

				SPARE #		6		C EX, CT

				SPARE #		7		D EX, CT

				SPARE #		8		D EX, CT

				SPARE #		9		E EX, CT

				SPARE #		10		E EX, CT

				SPARE #		11		F EX, CT

				SPARE #		12		F EX, CT

				SPARE #		13		G EX, CT

				SPARE #		14		G EX, CT

				SPARE #		15		H EX, CT

				SPARE #		16		H EX, CT





2070 EXTRA CONNECTOR

				C11 HARNESS WIRING LIST

				332 CABINETS

				PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION

				1		O8-		1														14		DC  GRND								DC GROUND								27		I8-		5

				2		O8-		2														15		I7-		1						SPARE #1								28		I8-		6

				3		O8-		3														16		I7-		2						SPARE #2								29		I8-		7

				4		O8-		4														17		I7-		3						SPARE#3								30		I8-		8

				5		O8-		5														18		I7-		4						SPARE#4								31		DC GRND								DC GROUND

				6		O8-		6														19		I7-		5						SPARE #11								32		NA

				7		O8-		7														20		I7-		6						SPARE #12								33		NA

				8		O8-		8														21		I7-		7						SPARE #13								34		NA

				9		DC GRND								DC GROUND								22		I7-		8						SPARE #14								35		NA

				10		I4-		1						SPARE #5								23		I8-		1														36		NA

				11		I4-		2						SPARE #6								24		I8-		2														37		DC GRND								DC GROUND

				12		I4-		3						SPARE #15								25		I8-		3

				13		I4-		4						SPARE # 16								26		I8-		4





C1 HARNESS #1 WIRING LIST

				C1 HARNESS #1 WIRING LIST

				332 CABINETS

				PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION

				1		DC GND BUS				DC GND BUS				SWPK		4P		-		RED		27		04-		1		C4-		25		SWPK		6P		-		RED		53		12-		7		IFI-		11W		SPARE#1								79		16-		5		IFJ-		7W		8		CE

				2		01-		1		C4-		1		SWPK		4P		-		GRN		28		04-		2		C4-		26		SWPK		6P		-		GRN		54		12-		8		IFJ-		11F		SPARE#2								80		16-		6		IFI-		11F		ADVANCE

				3		01-		2		C4-		2		SWPK		4		-		RED		29		04-		3		C4-		27		SWPK		6		-		RED		55		13-		1		IFJ-		1F&W		5		CE						81		16-		7		IFI-		14F		FLASH SENSE

				4		01-		3		C4-		3		SWPK		4		-		YEL		30		04-		4		C4-		28		SWPK		6		-		YEL		56		13-		2		IFI-		1F&W		1		CE						82		16-		8		IFI-		14W		STOP TIME

				5		01-		4		C4-		4		SWPK		4		-		GRN		31		04-		5		C4-		29		SWPK		6		-		GRN		57		13-		3		IFJ-		5F&W		7		CE						83		06-		1		C5-		1		SWPK		14		-		RED

				6		01-		5		C4-		5		SWPK		3		-		RED		32		04-		6		C4-		30		SWPK		5		-		RED		58		13-		4		IFI-		5F&W		3		CE						84		06-		2		C5-		2		SWPK		14		-		GRN

				7		01-		6		C4-		6		SWPK		3		-		YEL		33		04-		7		C4-		31		SWPK		5		-		YEL		59		13-		5		IFJ-		9F		5		CE						85		06-		3		C5-		3		SWPK		13		-		RED

				8		01-		7		C4-		7		SWPK		3		-		GRN		34		04-		8		C4-		32		SWPK		5		-		GRN		60		13-		6		IFI-		9F		1		CE						86		06-		4		C5-		4		SWPK		13		-		YEL

				9		01-		8		C4-		8		SWPK		2P		-		RED		35		05-		1		C4-		33		SWPK		2P		-		YEL		61		13-		7		IFJ-		9W		7		CE						87		06-		5		C5-		5		SWPK		13		-		GRN

				10		02-		1		C4-		9		SWPK		2P		-		GRN		36		05-		2		C4-		34		SWPK		6P		-		YEL		62		13-		8		IFI-		9W		3		CE						88		06-		6		C5-		6		SWPK		12		-		RED

				11		02-		2		C4-		10		SWPK		2		-		RED		37		05-		3		C4-		35		SWPK		4P		-		YEL		63		14-		5		IFI-		3F		2		CE						89		06-		7		C5-		7		SWPK		12		-		YEL

				12		02-		3		C4-		11		SWPK		2		-		YEL		38		05-		4		C4-		36		SWPK		8P		-		YEL		64		14-		6		IFJ-		3F		6		CE						90		06-		8		C5-		8		SWPK		12		-		GRN

				13		02-		4		C4-		12		SWPK		2		-		GRN		39		11-		1		IFI-		2F		2		CE						65		14-		7		IFI-		7F		4		CE						91		07-		1		C5-		9		SWPK		11		-		RED

				14		DC GND BUS				IFI-		15-4		INPUT		DC GND						40		11-		2		IFJ-		2F		6		CE						66		14-		8		IFJ-		7F		8		CE						92		DC GND				DC GND BUS								-

				15		02-		5		C4-		13		SWPK		2		-		GRN		41		11-		3		IFI-		6F		4		CE						67		15-		1		IFI-		12F		2		PED						93		07-		2		C5-		10		SWPK		11		-		GRN

				16		02-		6		C4-		14		SWPK		1		-		RED		42		11-		4		IFJ-		6F		8		CE						68		14-		2		IFI-		13F		6		PED						94		07-		3		C5-		11		SWPK		10		-		RED

				17		02-		7		C4-		15		SWPK		1		-		YEL		43		11-		5		IFI-		2W		2		CE						69		14-		3		IFI-		12W		4		PED						95		07-		4		C5-		12		SWPK		10		-		YEL

				18		02-		8		C4-		16		SWPK		1		-		GRN		44		11-		6		IFJ-		2W		6		CE						70		14-		4		IFI-		13W		8		PED						96		07-		5		C5-		13		SWPK		10		-		GRN

				19		03-		1		C4-		17		SWPK		8P		-		RED		45		11-		7		IFI-		6W		4		CE						71		15-		5		IFJ-		12F		EVA		PREEMPT						97		07-		6		C5-		14		SWPK		9		-		RED

				20		03-		2		C4-		18		SWPK		8P		-		GRN		46		11-		8		IFJ-		6W		8		CE						72		15-		6		IFJ-		13F		EVB		PREEMPT						98		07-		7		C5-		15		SWPK		9		-		YEL

				21		03-		3		C4-		19		SWPK		8		-		RED		47		12-		1		IFI-		4F&W		2		CALL						73		15-		7		IFJ-		12W		EVC		PREEMPT						99		07-		8		C5-		16		SWPK		9		-		GRN

				22		03-		4		C4-		20		SWPK		8		-		YEL		48		12-		2		IFJ-		4F&W		6		CALL						74		15-		8		IFJ-		13W		EVD		PREEMPT						100		05-		5		C5-		17		SWPK		14		-		YEL

				23		03-		5		C4-		21		SWPK		8		-		GRN		49		12-		3		IFI-		8F&W		4		CALL						75		16-		1		IFJ-		11W		SPARE#3								101		05-		6		C5-		18		SWPK		11		-		YEL

				24		03-		6		C4-		22		SWPK		7		-		RED		50		12-		4		IFJ-		8F&W		8		CALL						76		16-		2		IFI-		3W		2		CE						102		05-		7		IFI&J-		15-3		DETECTOR RESET

				25		03-		7		C4-		23		SWPK		7		-		YEL		51		12-		5		IFJ-		14F		RR1		PREEMPT						77		16-		3		IFJ-		3W		6		CE						103		05-		8		C4-		37				WDT		-		MU

				26		03-		8		C4-		24		SWPK		7		-		GRN		52		12-		6		IFJ-		14W		RR2		PREEMPT						78		16-		4		IFI-		7W		4		CE						104		DC GND				IFJ-		15-4		INPUT DC GND
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C1 HARNESS #3 WIRING LIST

				C1 HARNESS #1 WIRING LIST

				336 CABINETS

				PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION

				1		DC GND BUS				DC GND BUS				SWPK		4P		-		RED		27		04-		1		C4-		25		SWPK		6P		-		RED		53		12-		7		TB2-		5		SPARE#1								79		16-		5		IFI-		13SP		8		CE

				2		01-		1		C4-		1		SWPK		4P		-		GRN		28		04-		2		C4-		26		SWPK		6P		-		GRN		54		12-		8		TB2-		6		SPARE#2								80		16-		6		IFI-		14SP		ADVANCE

				3		01-		2		C4-		2		SWPK		4		-		RED		29		04-		3		C4-		27		SWPK		6		-		RED		55		13-		1		IFI-		5F		5		CE						81		16-		7		IFI-		14F		FLASH SENSE

				4		01-		3		C4-		3		SWPK		4		-		YEL		30		04-		4		C4-		28		SWPK		6		-		YEL		56		13-		2		IFI-		1F		1		CE						82		16-		8		IFI-		14W		STOP TIME

				5		01-		4		C4-		4		SWPK		4		-		GRN		31		04-		5		C4-		29		SWPK		6		-		GRN		57		13-		3		IFI-		7F		7		CE						83		06-		1		NA						-

				6		01-		5		C4-		5		SWPK		3		-		RED		32		04-		6		C4-		30		SWPK		5		-		RED		58		13-		4		IFI-		3F		3		CE						84		06-		2		NA						-

				7		01-		6		C4-		6		SWPK		3		-		YEL		33		04-		7		C4-		31		SWPK		5		-		YEL		59		13-		5		IFI-		1SP				-						85		06-		3		NA						-

				8		01-		7		C4-		7		SWPK		3		-		GRN		34		04-		8		C4-		32		SWPK		5		-		GRN		60		13-		6		IFI-		2SP				-						86		06-		4		NA						-

				9		01-		8		C4-		8		SWPK		2P		-		RED		35		05-		1		C4-		33		SWPK		2P		-		YEL		61		13-		7		IFI-		3SP				-						87		06-		5		NA						-

				10		02-		1		C4-		9		SWPK		2P		-		GRN		36		05-		2		C4-		34		SWPK		6P		-		YEL		62		13-		8		IFI-		4SP				-						88		06-		6		NA						-

				11		02-		2		C4-		10		SWPK		2		-		RED		37		05-		3		C4-		35		SWPK		4P		-		YEL		63		14-		5		IFI-		5SP				-						89		06-		7		NA						-

				12		02-		3		C4-		11		SWPK		2		-		YEL		38		05-		4		C4-		36		SWPK		8P		-		YEL		64		14-		6		IFI-		6SP				-						90		06-		8		NA						-

				13		02-		4		C4-		12		SWPK		2		-		GRN		39		11-		1		IFI-		2F		2		CE						65		14-		7		IFI-		7SP				-						91		07-		1		NA						-

				14		DC GND BUS				IFI-		15-4		INPUT		DC GND						40		11-		2		IFI-		2F		6		CE						66		14-		8		IFI-		8SP				-						92		DC GND				DC GND BUS						-

				15		02-		5		C4-		13		SWPK		2		-		GRN		41		11-		3		IFI-		4F		4		CE						67		15-		1		IFI-		12F		2		PED						93		07-		2		NA						-

				16		02-		6		C4-		14		SWPK		1		-		RED		42		11-		4		IFI-		8F		8		CE						68		14-		2		IFI-		13F		6		PED						94		07-		3		NA						-

				17		02-		7		C4-		15		SWPK		1		-		YEL		43		11-		5		IFI-		2W		2		CE						69		14-		3		IFI-		12W		4		PED						95		07-		4		NA						-

				18		02-		8		C4-		16		SWPK		1		-		GRN		44		11-		6		IFI-		6W		6		CE						70		14-		4		IFI-		13W		8		PED						96		07-		5		NA						-

				19		03-		1		C4-		17		SWPK		8P		-		RED		45		11-		7		IFI-		4W		4		CE						71		15-		5		IFI-		10F		EVA		PREEMPT						97		07-		6		NA						-

				20		03-		2		C4-		18		SWPK		8P		-		GRN		46		11-		8		IFI-		8W		8		CE						72		15-		6		IFI-		11F		EVB		PREEMPT						98		07-		7		NA						-

				21		03-		3		C4-		19		SWPK		8		-		RED		47		12-		1		IFI-		1W		2		CALL						73		15-		7		IFI-		10W		EVC		PREEMPT						99		07-		8		NA						-

				22		03-		4		C4-		20		SWPK		8		-		YEL		48		12-		2		IFI-		5W		6		CALL						74		15-		8		IFI-		11W		EVD		PREEMPT						100		05-		5		NA						-

				23		03-		5		C4-		21		SWPK		8		-		GRN		49		12-		3		IFI-		3W		4		CALL						75		16-		1		IFI-		9SP		SPARE#3								101		05-		6		NA						-

				24		03-		6		C4-		22		SWPK		7		-		RED		50		12-		4		IFI-		7W		8		CALL						76		16-		2		IFI-		10SP		2		CE						102		05-		7		IFI-		15-3		DETECTOR RESET

				25		03-		7		C4-		23		SWPK		7		-		YEL		51		12-		5		IFI-		9F		RR1		PREEMPT						77		16-		3		IFI-		11SP		6		CE						103		05-		8		C4-		37				WDT		-		MU

				26		03-		8		C4-		24		SWPK		7		-		GRN		52		12-		6		IFI-		9W		RR2		PREEMPT						78		16-		4		IFI-		12SP		8		CE						104		DC GND				DC GND BUS				-
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C4 HARNESS #1 & #3 WIRING LIST

				C4 HARNESS #1 & #3 WIRING LIST

				OUTPUT FILE

				PIN		SOURCE				DESTINATION

				1		C1-		2		SWPK		4P		-		RED

				2		C1-		3		SWPK		4P		-		GRN

				3		C1-		4		SWPK		4		-		RED

				4		C1-		5		SWPK		4		-		YEL

				5		C1-		6		SWPK		4		-		GRN

				6		C1-		7		SWPK		3		-		RED

				7		C1-		8		SWPK		3		-		YEL

				8		C1-		9		SWPK		3		-		GRN

				9		C1-		10		SWPK		2P		-		RED

				10		C1-		11		SWPK		2P		-		GRN

				11		C1-		12		SWPK		2		-		RED

				12		C1-		13		SWPK		2		-		YEL

				13		C1-		15		SWPK		2		-		GRN

				14		C1-		16		SWPK		1		-		RED

				15		C1-		17		SWPK		1		-		YEL

				16		C1-		18		SWPK		1		-		GRN

				17		C1-		19		SWPK		8P		-		RED

				18		C1-		20		SWPK		8P		-		GRN

				19		C1-		21		SWPK		8		-		RED

				20		C1-		22		SWPK		8		-		YEL

				21		C1-		23		SWPK		8		-		GRN

				22		C1-		24		SWPK		7		-		RED

				23		C1-		25		SWPK		7		-		YEL

				24		C1-		26		SWPK		7		-		GRN

				25		C1-		27		SWPK		6P		-		GRN

				26		C1-		28		SWPK		6P		-		RED

				27		C1-		29		SWPK		6		-		RED

				28		C1-		30		SWPK		6		-		YEL

				29		C1-		31		SWPK		6		-		GRN

				30		C1-		32		SWPK		5		-		RED

				31		C1-		33		SWPK		5		-		YEL

				32		C1-		34		SWPK		5		-		GRN

				33		C1-		35		SWPK		2P		-		YEL

				34		C1-		36		SWPK		6P		-		YEL

				35		C1-		37		SWPK		4P		-		YEL

				36		C1-		38		SWPK		8P		-		YEL

				37		C1-		103		WDT-MU
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C5 HARNESS #1 & #2 WIRING LIST

				C5 HARNESS #1 & #2 WIRING LIST

				AUXILARY FILE

				PIN		SOURCE				DESTINATION

				1		C1-		83		SWPK		14		-		RED

				2		C1-		84		SWPK		14		-		GRN

				3		C1-		85		SWPK		13		-		RED

				4		C1-		86		SWPK		13		-		YEL

				5		C1-		87		SWPK		13		-		GRN

				6		C1-		88		SWPK		12		-		RED

				7		C1-		89		SWPK		12		-		YEL

				8		C1-		90		SWPK		12		-		GRN

				9		C1-		91		SWPK		11		-		RED

				10		C1-		93		SWPK		11		-		GRN

				11		C1-		94		SWPK		10		-		RED

				12		C1-		95		SWPK		10		-		YEL

				13		C1-		96		SWPK		10		-		GRN

				14		C1-		97		SWPK		9		-		RED

				15		C1-		98		SWPK		9		-		YEL

				16		C1-		99		SWPK		9		-		GRN

				17		C1-		100		SWPK		14		-		YEL

				18		C1-		101		SWPK		11		-		YEL

				19		NA

				20		NA

				21		NA

				22		NA

				23		NA

				24		+24 VDC				PIN 9, ALL SOCKETS
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_973318703.xls
332 INPUT FILE LAYOUT

						332 CABINET INPUT FILE LAYOUT

				FILE I		SLOT #		1		2		3		4		5		6		7		8		9		10		11		12		13		14

						Pin Assignment		56		39		63		47		58		41		65		49		60		14-1		80		67		68		81

						Function		1 EX, CT		2, EX, CT		2, EX, CT		2 CALL		3 EX CT		4 EX, CT		4 EX, CT		4 CALL		1 F/F		SPARE 5		SPARE 7		2P		6P		SPARE 9

						Function		SPARE 1		2, EX, CT		2 EX		SPARE 2		SPARE 3		4 EX, CT		4 EX		SPARE 4		3 (R1)		SPARE 6		SPARE 8		4P		8P		SPARE 10

						Pin Assignment		17-1		43		76		17-2		17-3		45		78		17-4		62		14-2		53		69		70		82

				FILE J		SLOT #		1		2		3		4		5		6		7		8		9		10		11		12		13		14

						Pin Assignment		55		40		64		48		57		42		66		50		59		14-3		54		71		72		51

						Function		5 EX, CT		6 EX, CT		6 EX, CT		6 CALL		7 EX, CT		8 EX, CT		8 EX, CT		8 CALL		5 CE		SPARE 15		D2		EVA		EVB		RR1

						Function		SPARE 11		6 EX, CT		6 EX		SPARE 12		SPARE 13		8 EX, CT		8 EX		SPARE 14		7 CE		SPARE 16		D3		EVC		EVD		RR2

						Pin Assignment		17-5		44		77		17-6		17-7		46		79		17-8		61		14-4		75		73		74		52
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SPARE CONNECTION FUNCTIONS

		

				Input Assign.				Input Func.

				SPARE #		1		A EX, CT

				SPARE #		2		A EX, CT

				SPARE #		3		B EX, CT

				SPARE #		4		B EX, CT

				SPARE #		5		C EX, CT

				SPARE #		6		C EX, CT

				SPARE #		7		D EX, CT

				SPARE #		8		D EX, CT

				SPARE #		9		E EX, CT

				SPARE #		10		E EX, CT

				SPARE #		11		F EX, CT

				SPARE #		12		F EX, CT

				SPARE #		13		G EX, CT

				SPARE #		14		G EX, CT

				SPARE #		15		H EX, CT

				SPARE #		16		H EX, CT





2070 EXTRA CONNECTOR

				C11 HARNESS WIRING LIST

				332 CABINETS

				PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION

				1		O8-		1														14		DC  GRND								DC GROUND								27		I8-		5

				2		O8-		2														15		I7-		1						SPARE #1								28		I8-		6

				3		O8-		3														16		I7-		2						SPARE #2								29		I8-		7

				4		O8-		4														17		I7-		3						SPARE#3								30		I8-		8

				5		O8-		5														18		I7-		4						SPARE#4								31		DC GRND								DC GROUND

				6		O8-		6														19		I7-		5						SPARE #11								32		NA

				7		O8-		7														20		I7-		6						SPARE #12								33		NA

				8		O8-		8														21		I7-		7						SPARE #13								34		NA

				9		DC GRND								DC GROUND								22		I7-		8						SPARE #14								35		NA

				10		I4-		1						SPARE #5								23		I8-		1														36		NA

				11		I4-		2						SPARE #6								24		I8-		2														37		DC GRND								DC GROUND

				12		I4-		3						SPARE #15								25		I8-		3

				13		I4-		4						SPARE # 16								26		I8-		4





C1 HARNESS #1 WIRING LIST

				C1 HARNESS #1 WIRING LIST

				332 CABINETS

				PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION

				1		DC GND BUS				DC GND BUS				SWPK		4P		-		RED		27		04-		1		C4-		25		SWPK		6P		-		RED		53		12-		7		IFI-		11W		SPARE#1								79		16-		5		IFJ-		7W		8		CE

				2		01-		1		C4-		1		SWPK		4P		-		GRN		28		04-		2		C4-		26		SWPK		6P		-		GRN		54		12-		8		IFJ-		11F		SPARE#2								80		16-		6		IFI-		11F		ADVANCE

				3		01-		2		C4-		2		SWPK		4		-		RED		29		04-		3		C4-		27		SWPK		6		-		RED		55		13-		1		IFJ-		1F&W		5		CE						81		16-		7		IFI-		14F		FLASH SENSE

				4		01-		3		C4-		3		SWPK		4		-		YEL		30		04-		4		C4-		28		SWPK		6		-		YEL		56		13-		2		IFI-		1F&W		1		CE						82		16-		8		IFI-		14W		STOP TIME

				5		01-		4		C4-		4		SWPK		4		-		GRN		31		04-		5		C4-		29		SWPK		6		-		GRN		57		13-		3		IFJ-		5F&W		7		CE						83		06-		1		C5-		1		SWPK		14		-		RED

				6		01-		5		C4-		5		SWPK		3		-		RED		32		04-		6		C4-		30		SWPK		5		-		RED		58		13-		4		IFI-		5F&W		3		CE						84		06-		2		C5-		2		SWPK		14		-		GRN

				7		01-		6		C4-		6		SWPK		3		-		YEL		33		04-		7		C4-		31		SWPK		5		-		YEL		59		13-		5		IFJ-		9F		5		CE						85		06-		3		C5-		3		SWPK		13		-		RED

				8		01-		7		C4-		7		SWPK		3		-		GRN		34		04-		8		C4-		32		SWPK		5		-		GRN		60		13-		6		IFI-		9F		1		CE						86		06-		4		C5-		4		SWPK		13		-		YEL

				9		01-		8		C4-		8		SWPK		2P		-		RED		35		05-		1		C4-		33		SWPK		2P		-		YEL		61		13-		7		IFJ-		9W		7		CE						87		06-		5		C5-		5		SWPK		13		-		GRN

				10		02-		1		C4-		9		SWPK		2P		-		GRN		36		05-		2		C4-		34		SWPK		6P		-		YEL		62		13-		8		IFI-		9W		3		CE						88		06-		6		C5-		6		SWPK		12		-		RED

				11		02-		2		C4-		10		SWPK		2		-		RED		37		05-		3		C4-		35		SWPK		4P		-		YEL		63		14-		5		IFI-		3F		2		CE						89		06-		7		C5-		7		SWPK		12		-		YEL

				12		02-		3		C4-		11		SWPK		2		-		YEL		38		05-		4		C4-		36		SWPK		8P		-		YEL		64		14-		6		IFJ-		3F		6		CE						90		06-		8		C5-		8		SWPK		12		-		GRN

				13		02-		4		C4-		12		SWPK		2		-		GRN		39		11-		1		IFI-		2F		2		CE						65		14-		7		IFI-		7F		4		CE						91		07-		1		C5-		9		SWPK		11		-		RED

				14		DC GND BUS				IFI-		15-4		INPUT		DC GND						40		11-		2		IFJ-		2F		6		CE						66		14-		8		IFJ-		7F		8		CE						92		DC GND				DC GND BUS								-

				15		02-		5		C4-		13		SWPK		2		-		GRN		41		11-		3		IFI-		6F		4		CE						67		15-		1		IFI-		12F		2		PED						93		07-		2		C5-		10		SWPK		11		-		GRN

				16		02-		6		C4-		14		SWPK		1		-		RED		42		11-		4		IFJ-		6F		8		CE						68		14-		2		IFI-		13F		6		PED						94		07-		3		C5-		11		SWPK		10		-		RED

				17		02-		7		C4-		15		SWPK		1		-		YEL		43		11-		5		IFI-		2W		2		CE						69		14-		3		IFI-		12W		4		PED						95		07-		4		C5-		12		SWPK		10		-		YEL

				18		02-		8		C4-		16		SWPK		1		-		GRN		44		11-		6		IFJ-		2W		6		CE						70		14-		4		IFI-		13W		8		PED						96		07-		5		C5-		13		SWPK		10		-		GRN

				19		03-		1		C4-		17		SWPK		8P		-		RED		45		11-		7		IFI-		6W		4		CE						71		15-		5		IFJ-		12F		EVA		PREEMPT						97		07-		6		C5-		14		SWPK		9		-		RED

				20		03-		2		C4-		18		SWPK		8P		-		GRN		46		11-		8		IFJ-		6W		8		CE						72		15-		6		IFJ-		13F		EVB		PREEMPT						98		07-		7		C5-		15		SWPK		9		-		YEL

				21		03-		3		C4-		19		SWPK		8		-		RED		47		12-		1		IFI-		4F&W		2		CALL						73		15-		7		IFJ-		12W		EVC		PREEMPT						99		07-		8		C5-		16		SWPK		9		-		GRN

				22		03-		4		C4-		20		SWPK		8		-		YEL		48		12-		2		IFJ-		4F&W		6		CALL						74		15-		8		IFJ-		13W		EVD		PREEMPT						100		05-		5		C5-		17		SWPK		14		-		YEL

				23		03-		5		C4-		21		SWPK		8		-		GRN		49		12-		3		IFI-		8F&W		4		CALL						75		16-		1		IFJ-		11W		SPARE#3								101		05-		6		C5-		18		SWPK		11		-		YEL

				24		03-		6		C4-		22		SWPK		7		-		RED		50		12-		4		IFJ-		8F&W		8		CALL						76		16-		2		IFI-		3W		2		CE						102		05-		7		IFI&J-		15-3		DETECTOR RESET

				25		03-		7		C4-		23		SWPK		7		-		YEL		51		12-		5		IFJ-		14F		RR1		PREEMPT						77		16-		3		IFJ-		3W		6		CE						103		05-		8		C4-		37				WDT		-		MU

				26		03-		8		C4-		24		SWPK		7		-		GRN		52		12-		6		IFJ-		14W		RR2		PREEMPT						78		16-		4		IFI-		7W		4		CE						104		DC GND				IFJ-		15-4		INPUT DC GND
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C1 HARNESS #3 WIRING LIST

				C1 HARNESS #1 WIRING LIST

				336 CABINETS

				PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION								PIN		SOURCE				DESTINATION				FUNCTION

				1		DC GND BUS				DC GND BUS				SWPK		4P		-		RED		27		04-		1		C4-		25		SWPK		6P		-		RED		53		12-		7		TB2-		5		SPARE#1								79		16-		5		IFI-		13SP		8		CE

				2		01-		1		C4-		1		SWPK		4P		-		GRN		28		04-		2		C4-		26		SWPK		6P		-		GRN		54		12-		8		TB2-		6		SPARE#2								80		16-		6		IFI-		14SP		ADVANCE

				3		01-		2		C4-		2		SWPK		4		-		RED		29		04-		3		C4-		27		SWPK		6		-		RED		55		13-		1		IFI-		5F		5		CE						81		16-		7		IFI-		14F		FLASH SENSE

				4		01-		3		C4-		3		SWPK		4		-		YEL		30		04-		4		C4-		28		SWPK		6		-		YEL		56		13-		2		IFI-		1F		1		CE						82		16-		8		IFI-		14W		STOP TIME

				5		01-		4		C4-		4		SWPK		4		-		GRN		31		04-		5		C4-		29		SWPK		6		-		GRN		57		13-		3		IFI-		7F		7		CE						83		06-		1		NA						-

				6		01-		5		C4-		5		SWPK		3		-		RED		32		04-		6		C4-		30		SWPK		5		-		RED		58		13-		4		IFI-		3F		3		CE						84		06-		2		NA						-

				7		01-		6		C4-		6		SWPK		3		-		YEL		33		04-		7		C4-		31		SWPK		5		-		YEL		59		13-		5		IFI-		1SP				-						85		06-		3		NA						-

				8		01-		7		C4-		7		SWPK		3		-		GRN		34		04-		8		C4-		32		SWPK		5		-		GRN		60		13-		6		IFI-		2SP				-						86		06-		4		NA						-

				9		01-		8		C4-		8		SWPK		2P		-		RED		35		05-		1		C4-		33		SWPK		2P		-		YEL		61		13-		7		IFI-		3SP				-						87		06-		5		NA						-

				10		02-		1		C4-		9		SWPK		2P		-		GRN		36		05-		2		C4-		34		SWPK		6P		-		YEL		62		13-		8		IFI-		4SP				-						88		06-		6		NA						-

				11		02-		2		C4-		10		SWPK		2		-		RED		37		05-		3		C4-		35		SWPK		4P		-		YEL		63		14-		5		IFI-		5SP				-						89		06-		7		NA						-

				12		02-		3		C4-		11		SWPK		2		-		YEL		38		05-		4		C4-		36		SWPK		8P		-		YEL		64		14-		6		IFI-		6SP				-						90		06-		8		NA						-

				13		02-		4		C4-		12		SWPK		2		-		GRN		39		11-		1		IFI-		2F		2		CE						65		14-		7		IFI-		7SP				-						91		07-		1		NA						-

				14		DC GND BUS				IFI-		15-4		INPUT		DC GND						40		11-		2		IFI-		2F		6		CE						66		14-		8		IFI-		8SP				-						92		DC GND				DC GND BUS						-

				15		02-		5		C4-		13		SWPK		2		-		GRN		41		11-		3		IFI-		4F		4		CE						67		15-		1		IFI-		12F		2		PED						93		07-		2		NA						-

				16		02-		6		C4-		14		SWPK		1		-		RED		42		11-		4		IFI-		8F		8		CE						68		14-		2		IFI-		13F		6		PED						94		07-		3		NA						-

				17		02-		7		C4-		15		SWPK		1		-		YEL		43		11-		5		IFI-		2W		2		CE						69		14-		3		IFI-		12W		4		PED						95		07-		4		NA						-

				18		02-		8		C4-		16		SWPK		1		-		GRN		44		11-		6		IFI-		6W		6		CE						70		14-		4		IFI-		13W		8		PED						96		07-		5		NA						-

				19		03-		1		C4-		17		SWPK		8P		-		RED		45		11-		7		IFI-		4W		4		CE						71		15-		5		IFI-		10F		EVA		PREEMPT						97		07-		6		NA						-

				20		03-		2		C4-		18		SWPK		8P		-		GRN		46		11-		8		IFI-		8W		8		CE						72		15-		6		IFI-		11F		EVB		PREEMPT						98		07-		7		NA						-

				21		03-		3		C4-		19		SWPK		8		-		RED		47		12-		1		IFI-		1W		2		CALL						73		15-		7		IFI-		10W		EVC		PREEMPT						99		07-		8		NA						-

				22		03-		4		C4-		20		SWPK		8		-		YEL		48		12-		2		IFI-		5W		6		CALL						74		15-		8		IFI-		11W		EVD		PREEMPT						100		05-		5		NA						-

				23		03-		5		C4-		21		SWPK		8		-		GRN		49		12-		3		IFI-		3W		4		CALL						75		16-		1		IFI-		9SP		SPARE#3								101		05-		6		NA						-

				24		03-		6		C4-		22		SWPK		7		-		RED		50		12-		4		IFI-		7W		8		CALL						76		16-		2		IFI-		10SP		2		CE						102		05-		7		IFI-		15-3		DETECTOR RESET

				25		03-		7		C4-		23		SWPK		7		-		YEL		51		12-		5		IFI-		9F		RR1		PREEMPT						77		16-		3		IFI-		11SP		6		CE						103		05-		8		C4-		37				WDT		-		MU

				26		03-		8		C4-		24		SWPK		7		-		GRN		52		12-		6		IFI-		9W		RR2		PREEMPT						78		16-		4		IFI-		12SP		8		CE						104		DC GND				DC GND BUS				-
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C4 HARNESS #1 & #3 WIRING LIST

				C4 HARNESS #1 & #3 WIRING LIST

				OUTPUT FILE

				PIN		SOURCE				DESTINATION

				1		C1-		2		SWPK		4P		-		RED

				2		C1-		3		SWPK		4P		-		GRN

				3		C1-		4		SWPK		4		-		RED

				4		C1-		5		SWPK		4		-		YEL

				5		C1-		6		SWPK		4		-		GRN

				6		C1-		7		SWPK		3		-		RED

				7		C1-		8		SWPK		3		-		YEL

				8		C1-		9		SWPK		3		-		GRN

				9		C1-		10		SWPK		2P		-		RED

				10		C1-		11		SWPK		2P		-		GRN

				11		C1-		12		SWPK		2		-		RED

				12		C1-		13		SWPK		2		-		YEL

				13		C1-		15		SWPK		2		-		GRN

				14		C1-		16		SWPK		1		-		RED

				15		C1-		17		SWPK		1		-		YEL

				16		C1-		18		SWPK		1		-		GRN

				17		C1-		19		SWPK		8P		-		RED

				18		C1-		20		SWPK		8P		-		GRN

				19		C1-		21		SWPK		8		-		RED

				20		C1-		22		SWPK		8		-		YEL

				21		C1-		23		SWPK		8		-		GRN

				22		C1-		24		SWPK		7		-		RED

				23		C1-		25		SWPK		7		-		YEL

				24		C1-		26		SWPK		7		-		GRN

				25		C1-		27		SWPK		6P		-		GRN

				26		C1-		28		SWPK		6P		-		RED

				27		C1-		29		SWPK		6		-		RED

				28		C1-		30		SWPK		6		-		YEL

				29		C1-		31		SWPK		6		-		GRN

				30		C1-		32		SWPK		5		-		RED

				31		C1-		33		SWPK		5		-		YEL

				32		C1-		34		SWPK		5		-		GRN

				33		C1-		35		SWPK		2P		-		YEL

				34		C1-		36		SWPK		6P		-		YEL

				35		C1-		37		SWPK		4P		-		YEL

				36		C1-		38		SWPK		8P		-		YEL

				37		C1-		103		WDT-MU
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C5 HARNESS #1 & #2 WIRING LIST

				C5 HARNESS #1 & #2 WIRING LIST

				AUXILARY FILE

				PIN		SOURCE				DESTINATION

				1		C1-		83		SWPK		14		-		RED

				2		C1-		84		SWPK		14		-		GRN

				3		C1-		85		SWPK		13		-		RED

				4		C1-		86		SWPK		13		-		YEL

				5		C1-		87		SWPK		13		-		GRN

				6		C1-		88		SWPK		12		-		RED

				7		C1-		89		SWPK		12		-		YEL

				8		C1-		90		SWPK		12		-		GRN

				9		C1-		91		SWPK		11		-		RED

				10		C1-		93		SWPK		11		-		GRN

				11		C1-		94		SWPK		10		-		RED

				12		C1-		95		SWPK		10		-		YEL

				13		C1-		96		SWPK		10		-		GRN

				14		C1-		97		SWPK		9		-		RED

				15		C1-		98		SWPK		9		-		YEL

				16		C1-		99		SWPK		9		-		GRN

				17		C1-		100		SWPK		14		-		YEL

				18		C1-		101		SWPK		11		-		YEL

				19		NA

				20		NA

				21		NA

				22		NA

				23		NA

				24		+24 VDC				PIN 9, ALL SOCKETS
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