After each detector channel is initialized and efieg in a normal manner, the channel is continlyom®nitored for faulty
loop conditions (e.g. broken wires, poor splicesd] Bolder connections, etc.). If the measured indpctance value rapidly
changes by more than +25%, the channel is considerdave failed. The channel then enters the $&ié Mode, which
generates a constant Call Output. When a chasiireFHail Safe Mode, the Loop Fail symbol locatetha bottom of the LCD
will be illuminated and the LCD will displai lo for low loop inductance and shorted loop situaianL hi for high loop
inductance and open loop situations. In additibe,corresponding channel’'s LED will begin to eanflashing pattern (three
flashes per second). If the loop self-heals, #teator and LCD will resume normal operation. TE® will continue to flash
as a means of indicating a prior loop fail conditémd will continue to do so until the loop faigigter is cleared.

FIRMWARE VERSION

The firmware version and revision for the deteciatisplayed. This is a view only parameter. @feplay alternates between
the model letter and firmware version (examip®1) and the firmware revision number (exam@).

. How to Reset the Detector:

Momentarily press the CHAN pushbutton until the rofel to be reset is selected. Press and hold ##eNCpushbutton
continuously for three (3) seconds. After threeosels the channel is reset maintaining all previaisngs.

Changing the frequency or sensitivity setting wifiter the new setting and reset the channel. @igagy of the other
parameters will take effect immediately or on tlextrdetection, but will not reset the detector clen Simply entering
the program mode without changing any parameter will not reset the channel.

Pressing and holding all four pushbuttsitaultaneously and continuously for five (5) seconds resets lsbtmnels and also
restores the default settings to both channels.

Changing the setting of Option 4 (Noise Filter Diga will reset both detector channels.

The detector can be reset by removing and reagpbomer.

Loop Fail History is cleared by all reset procedures described abreept changing the setting of Option 4 or chamgin
frequency or sensitivity. Pressing either the(UP) or ¥ (DOWN) pushbutton while viewing the Loop Fail Histowill
also clear the Loop Fail History.

. Sensitivity Setting:

Sensitivity is controlled by selecting a Sensijivitevel for each channel. The sensitivity settingsl through 9 represent
thresholds from the least sensitive to the mossises. Setting the proper sensitivity level fdretloop circuit provides
stability to the system. If set too high, the déte may detect adjacent traffic. If set too ldhe detector may not detect small
vehicles or high bed vehicles.

The LCD includes an eight (8) segment bargraph ithat representation of the relative change ofdtahce as seen by the
detector. This automatically takes into accounplgize, loop inductance, number of loops, numibéuras, loop geometry,
lead-in length, etc. The bargraph is a slidingestiaat is relative to the programmed Sensitivigvél. The first (left-most)
bargraph segment represents the minimum inducterarege necessary for the detector to output attie currently selected
sensitivity level. Larger inductance changes wnillicate more segments. Each additional segmelitates that the next
sensitivity level has also been met or exceedelaerefore, the bargraph indicates if the sensitigitget too high or too low,
easily facilitating the ideal setting of the semiit level.

The diagram below shows the bargraph with the aleset toSensitivity Level 6: 0.02% -AL/L. The bargraph indicates that
the vehicle in the loop zone has exceeded the mimirsensitivity level by an additional five SensffivLevels or0.64%
-AL/L. Thetypical vehicleto be detected should cause five or six segments of the bar graph to become filled.
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If the typical vehicle to be detected is not creg@ five to six segment display on the bargrapbnthow many segments are
being displayed and subtract six. If the numbgrasitive, lower the sensitivity that many level$.the number is negative,

raise the sensitivity that many levels. Examplkhe detector channel sensitivity is currently peomgmed at three (3). The
bargraph shows four (4) segments during a typieaicle detection. Take four (4) (the number ofnsents displayed) and

subtract six (6) to get minus two (-2). Since @mswer is negative, raise the sensitivity levelrantly at three (3), by two (2)

to arrive at the desired sensitivity level of fif.

The bargraph can also be used to take advantageicdct relationship between the percent changedottance caused by a
single standard automobile and a small motorcyckhe same loop / lead-in configuration. Adjustihg sensitivity level for
the channel until seven (7) segments of the bangaap shaded when a standard automobile is prizstit loop zone ensures
that the sensitivity has been set to detect a sm@tibrcycle in the same loop zone. If the left rs®egments of the bargraph
are flickering when vehicles pass in the adjacan¢| the Phase Green Compensation can be turrtednanimize the effects
of adjacent lane detection (see Option 5). Thers®enethod of reducing adjacent lane detection i®duce the sensitivity
level by the number of segments that are flickeringwever this will also eliminate the ability teliably detect small
motorcycles.
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OPERATING INSTRUCTIONS FOR

Model U-1300 Series

Firmware Version 34.00A
FOUR CHANNEL LOOP DETECTOR

Factory Default Settings:

REGISTERED

Function Channel 1 Channel 2 Channel 3 Channel 4
Frequency (8 steps) 2 4 6 8
Sensitivity (OFF, 1to 9, CALL) 6 6 6 6
Presence / Pulse Presence Presence Presence Presence
CALL Delay Time (0 - 255 seconds) 0 0 0 0
CALL Extension Time (0 - 25.5 seconds) 0.0 0.0 0.0 0.0
Max Presence Time (OFF, 1 - 999 seconds) OFF OFF OFF OFF
End Of Green OFF OFF OFF OFF
Option 1 (Loop Inductance, L) * OFF
Option 2 (% Inductance Change, -AL/L) * OFF
Option 3 (CALL Extension Time Control) OFF | OFF OFF | OFF
Option 4 (Noise Filter Disable) * OFF
Option 5 (Phase Green Loop Compensation) OFF | OFF OFF | OFF
Option 9 (Third Car Passage) ** OFF OFF
Option 10 (Directional Logic) ** OFF OFF
Option 11 (Audible Detect) OFF OFF OFF OFF
Option 12 (Detector Disconnect) OFF OFF OFF OFF
Option 13 (True Presence) OFF OFF OFF OFF
Option 14 (Sensitivity Boost) OFF OFF OFF OFF

Notes: * These settings are per unit, not per channel.
** These settings affect two channels

How to View and Program Detector Functions:

* Enter the PROGRAM mode by momentarily pressingR&IC pushbutton. Use the FUNC pushbutton to $tegugh the

functions described below.

indicated by a flashing numbered-loop symbol atihigom of the LCD.
» To change a function’s setting or to toggle a fiemcON or OFF, press tha (UP) or ¥ (DOWN) pushbutton.

¢ To exit the PROGRAM mode and return to the NORMAhde, press and hold the CHAN pushbutton contifydasone

second.
LOOP FREQUENCY

Press the CHAN pushbutton to select the channeiete or make changes to. The channel that is iIDBRAM mode is

Press theA (UP) or ¥ (DOWN) pushbutton to change the programmed loogueacy. The filled segment on the bargraph
indicates the setting. The left-most segment s setting 1 and the right-most segment repiesetting 8. The LCD will
display the actual operating frequency of the lopuit. A separation of at least 5 KHz for adjac®ops, not connected to
the same detector, is recommend®DTE: Changing the frequency will reset the detectanciel. Care should be taken to
ensure that the detector channel is not reset wieleletection zone is occupied.

SENSITIVITY

Press theA (UP) or ¥ (DOWN) pushbutton to change the programmed seitgitiThe lowest Sensitivity Level is 1 and the
highest Sensitivity Level is 9. The channel carcbefigured to place a permanent call by seledBAdgL (one setting after
Sensitivity Level 9). The channel can be disalbgdelecting OFF (one setting before Sensitivitydlel). If CALL or OFF is
selected, the LCD flashes the mess@gé.L or OFF during NORMAL DISPLAY mode. Segection IV Sensitivity Setting

for instructions on how to use the bargraph to mietee the proper sensitivity setting for the lodpdd-in network connected
to the channel. NOTE: Changing the sensitivity will reset the deteatbannel. Care should be taken to ensure that th
detector channel is not reset while the detectteZs occupied.



PRESENCE / PULSE

Pressing either th& (UP) or ¥ (DOWN) pushbutton toggles between PRESENCE and BUin8des. PRESENCE mode
outputs a call as long as the detection zone ispied. CALL EXTENSION, CALL DELAY, and MAX PRESENE can all
modify the operation of the PRESENCE mode. PULS#flengenerates a 125 millisecond pulse when a eeficfirst
detected. Only CALL EXTENSION and CALL DELAY mogifPULSE mode operation.

CALL DELAY TIME

Call Delay Time can be adjusted from O to 255 sdsdwy pressing th& (UP) or ¥ (DOWN) pushbutton. When the Call
Delay Time is 0, pressing the DOWN pushbutton stbpsvalue to 255 seconds. When the Call DelayeTig255 seconds,
pressing the UP pushbutton steps the value to @rin@pthe DELAY PERIOD, the channel's LED flashesaafour Hz rate
with a 50% duty cycle and the LCD shows a countdofwine Call Delay Time.

CALL EXTENSION TIME

Call Extension Time can be set from 0.0 to 25.%8ds by pressing tha (UP) or ¥ (DOWN) pushbutton. When the Call
Extension Time is 0.0, pressing the DOWN pushbusteps the value to 25.5 seconds. When the CahEion Time is 25.5
seconds, pressing the UP pushbutton steps the teau®. During the EXTENSION PERIOD, the chans¢lED flashes at a
16 Hz rate with a 50% duty cycle and the LCD shave®untdown of the Call Extension Time.

MAX PRESENCE TIME

Max Presence Time can be adjusted from OFF to 888rsis by pressing thk (UP) or ¥ (DOWN) pushbutton. When the
time is set to OFF, pressing the DOWN pushbuttepssthe value to 999 seconds. If Max Presence iBirset to anything
other than OFF, an EOG selection appears on the af@b the Max Presenselection.

A call output occurs when either a vehicle is detdqDelay Time = 0) or after the delay timer hasinted down to zero
following the arrival of a vehicle. The Max Presertimer starts timing when a call output occufsy time a call output
drops while the Max Presence timer is timing, thexMPresence timer is reset to the Max Presencestitting. The Max
Presence timer counts towards zero as long asath@wput exists. If EOG (End of Green) contelQ@FF, the detector
channel resets at the time the Max Presence teaehes zero. If EOG is ON, the detector chanrest gdo a wait state when
the Max Presence timer reaches zero. The chaemelims in the wait state until either the call dropr the green input signal
to the channel transitions from the ON conditiorttte OFF condition. If the call drops, no resetoecoccurs. If the Max
Presence timer is in the wait state when the gneut signal transitions from the ON condition te tOFF condition, the
detector channel is reset with the vehicle over ldop. When the Max Presence timer is in the gtdte, theMAX
PRESENCE - EOG message flashes on the LCINOTE: If the Max Presence timer does reset the chameelCALL
EXTENSION time will occur.

EOG (END OF GREEN) NOTE: Only appears if MAX PRESENCE TIME is not set to OFF.
Pressing either th& (UP) or ¥ (DOWN) pushbutton toggles between ON and OFF. Nb&¥ PRESENCE TIME above for
the effects of turning this feature on.

OPTION 1: LOOP INDUCTANCE

Pressing either theh (UP) or ¥ (DOWN) pushbutton toggles between ON and OFF. Waetion 1 is OFF the LCD
indicates three dashed lines-(-) during the No Call state. When Option 1 is ON HCD continuously indicates the Loop
Inductance value in microhenries while in the NORMBISPLAY mode. After 15 minutes, Option 1 turn§® The display
shows three digits if the inductance is betweearid999uH. If the inductance is greater than 989, the display alternately
flashes betweef or 2 and the lower three digits. The four digits represnductance values from 1000 to 25G@ When a
vehicle is detected the Detect LED and bargrapplajjsindicate the call. The count down of the Pelxtension, and Max
Presence timers isot displayed when Option 1 is ONNOTE: Turning this option ON for any channel turns it G all
channels.

OPTION 2: INDUCTANCE CHANGE -AL/L

Pressing either the& (UP) or ¥ (DOWN) pushbutton toggles between ON and OFF. Waetion 2 is OFF, the LCD
indicates a steady Call when a vehicle is detectéthen Option 2 is ON, the LCD indicates th¢ A value when a vehicle is
detected. The maximumL/L that occurred is displayed for two seconds urdegseater change occurBlOTE: Turning this
option ON for any channel turns it ON for all chats

OPTION 3: CALL EXTENSION TIME CONTROL

Pressing either tha (UP) or ¥ (DOWN) pushbutton toggles between ON and OFF. W®Bption 3 is OFF, the detector
channel extends all calls for the programmed eiktensme. When Option 3 is ON, the detector extewdlls for the
programmed extension tinealy when the associated Phase Green Input (Delay i@egsignal is active.

OPTION 4: NOISE FILTER DISABLE

Pressing either th& (UP) or ¥ (DOWN) pushbutton toggles between ON and OFF. W®gtion 4 is OFF, internal noise
filtering is utilized. When Option 4 is ON, intexinnoise filtering is disabled thus providing atéasesponse time. Changing
the setting of this option will reset all detectdrannels. It is recommended that this option only be turned ON when the
detector is used for speed and/or occupancy measurement applications. NOTE: Turning this option ON for any channel
turns it ON for all channels.

OPTION 5: PHASE GREEN LOOP COMPENSATION

Pressing either tha (UP) or ¥ (DOWN) pushbutton toggles between ON and OFF. W®ption 5 is OFF, normal loop
compensation is used. No compensation occursgithi first four minutes following the detectionafvehicle to preserve
small motorcycle detection for a full four minute8vhen Option 5 is ON, loop compensation beginsmie Phase Green
(Delay Override) input becomes true and the chaimelutputting a Call. The channel will then begintune out small

changes, such as adjacent lane pick up and/ordigfbp The presence time for average size vehislemt affected (note that a
small motorcycle will also be tuned out in a shmetiod of time following the start of Phase Greeffihis option is useful in

minimizing false detection resulting from adjackamte pickup effect.
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OPTION 9: THIRD CAR PASSAGE

Pressing either thd (UP) or ¥ (DOWN) pushbutton toggles between ON and OFF. dbpdi is a paired channel option.
This means that it requires two detector chanmeggetform the function. Channel 1 is paired witie@nel 2 and Channel 3 is
paired with Channel 4. When this option is chanfgedne of the paired channels, the state of it®o for the other paired
channel is changed to match it. When Option 9§ @e detector channel operates normally. Whetio@® is ON, the
output of the two paired channels are logically Addtogether. This means that neither channelowtibut a Call until both
channels have detection. The first channel witteaton will enter a pending state while waiting ftetection in the other
paired channel. While in the pending state, th® @Il show Pnd. NOTE: Option 9 is mutually exclusive with Option 10.
Turning ON one option will automatically turn OHR#etother option.

OPTION 10: DIRECTIONAL LOGIC

Pressing either tha& (UP) or ¥ (DOWN) pushbutton toggles between ON and OFF. dBptiO is a paired channel option.
This means that it requires two detector chanmepetform the function. Channel 1 is paired witta@nel 2 and Channel 3 is
paired with Channel 4. When this option is chanigedne of the paired channels, the state of fit®w for the other paired
channel is changed to match it. When Option 10k, the detector channel operates normally. Wgtion 10 is ON,
directional logic is enabled. Directional logi@ds with a detection on one channel. This chawilego into the pending
state, displaynd on the LCD, and NOT output a call. When bothhaf paired channels have a detection, the last ehtmn
have a detection will output a Call until the déiwt for the last channel ends, even if the dedecéinds for the first channel.
NOTE: Option 9 is mutually exclusive with Option 10.urfiing ON one option will automatically turn OFFetbther option.
None of the timing functions of the first channéthwa detection will time (Delay, Extension, and M&resence) and the first
channel will always operate in the Presence Modartess of programming for the channel.

OPTION 11: AUDIBLE DETECT SIGNAL

Pressing either tha (UP) or ¥ (DOWN) pushbutton toggles between ON and OFF. Wdetion 11 is ON for a channel, an
audible signal is emitted any time that channedtedtion zone is occupied. This option can onlyupeed ON for one channel
at a time. The last channel to have Option 1lemi@N will be the only one with Option 11 turned ORelay and Extension
time have no effect on the audible signal. Opfiérwill automatically turn off after 15 minutes.

OPTION 12: DETECTOR DISCONNECT

Pressing either tha (UP) or ¥ (DOWN) pushbutton toggles Option 12.0 between O @fF. When Option 12.0 is turned
ON, detector disconnect is enabled for that chaanedlOption 12.1 is now accessible. If Option 18 .OFF, the extension
timer also serves as the disconnect timer. If@pti2.1 is ON, the extension timer is inoperatind @&s programmed value is
used as the disconnect timer (gap timer). Wheredet Disconnect is enabled (Option 12.0 is ONg, dietector operates
normally during times when the phase green inputtfe channel is OFF. When the phase green ispdiN, the detector will
use the value programmed as extension time tordieierwhen to disconnect the output for that chanriéierefore, if the
detection zone is empty for the amount of time Bieekin the extension timer, the output for thhanel will be disconnected.
If a call does not exist when the phase green ittpusitions to ON, the output is immediately diseected. The output is re-
enabled when the phase green input transitiong=fa O

OPTION 13: TRUE PRESENCE

TRUE PRESENCE can be set from 13.0 to 13.5 by prgsse A (UP) or' W (DOWN) pushbutton. When Option 13 is OFF
(13.0), the detector operates in the normal PRESEM@de. When this option is set to 13.1 through61FRUE
PRESENCE is ON. When Option 13 is ON, TRUE PRESEN@I hold the Call for as long as the vehiclepiesent and
power is not removed or the detector reset. TRBESENCE time applies only for normal size autonesbénd trucks and
for normal size loops (approximately 12 {120 f8). If TRUE PRESENCE operation is required, use a setting of 13.1.
Contact Reno A & E Technical Support for advice on applications using loops larger than 120 ft? and/or TRUE PRESENCE
settings 13.2 to 13.5.

OPTION 14: SENSITIVITY BOOST

SENSITIVITY BOOST can be set from 14.0 to 14.4 bggsing theA (UP) or ¥ (DOWN) pushbutton. When Option 14 is
set to 14.0, SENSITIVITY BOOST is turned OFF. WHhis option is set to 14.1 through 14.4, SENSITIYIBOOST is
ON. SENSITIVITY BOOST increases the sensitivitytié detector once it has detected an object. \Wattimg this option,
the digit to the right of the decimal point indieatthe number of sensitivity levels that the swiityitwill increase after a
detection has occurred.

Sensitivity Boost Setting 14.0 14.1 14.2 14.3 14.4
Increase in Sensitivity Level(s) 0 1 2 3 4

LOOP FAIL

The number of loop failures logged in the loop fedister is displayed. Any time a channel ertfees-ail Safe Mode due to a
recognized loop failure, the loop fail registeriisremented by one count. Pressing either &UP) or ¥ (DOWN)
pushbutton will clear the loop fail register. Timember of loop fail counts is also reset to zerahy power down, when the
harness is disconnected from the detector, or wierhannel is reset. The loop fail register isreset when the setting of
Option 4 (Noise Filter Disable) is changed or whenchannel's sensitivity or frequency is changed.




