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1. SCOPE 

This installation manual describes the process for installing and operating model LGS PLC-SE 
system for uncontrolled crosswalks.  The wireless solar powered system (basic with no upgrades) 
will operate two internally illuminated warning signs flashing simultaneously, (one at each entrance 
to the crosswalk) when activated with a standard pedestrian push button mechanism.  The 
selectable CROSSTIME duration (between 1 & 99 seconds) will reset upon each push button input 
(refer to MUTCD for appropriate CROSSTIME duration based on crossing distance and pedestrian 
walking speeds). 
 
The system is intended to retrofit into an existing uncontrolled crosswalk by adding activation 
mechanisms & flashing outputs (RRFB &/or Signs) to each entrance of the crosswalk   The system 
uses FCC approved matched transceivers to securely communicate pedestrian activation from 
either crosswalk entrance up to 250 ft. (75m) apart.  The controllers and transceivers are factory 
installed and assembled into a NEMA 4 rated enclosure. Installers need to connect the battery, 
solar panel, flashing outputs, and input mechanisms to the enclosure located at each crosswalk 
entrance. 
 

2. APPLICATIONS 
The system is applicable to LGS supplied flashing controllers, illuminated signs & RRFB (LED 
outputs), & push button & bollard (activation mechanisms). The solar powered system operates 
using 12V DC nominal.  All internal components are factory installed.   

2.1. Included System Components 

System included items:  
2 pre-wired electronics enclosures each with transceiver, 2 solar panels with side pole mounts, 
and 2 batteries 

2.2. Compatible System Components 

Compatible Inputs: 
Generic momentary push button mechanisms (either mechanical or piezoelectric), 
momentary push button mechanisms with LED (Enlighten1TM upgrade kit required), audible 
pushbutton station model Guardian (Enlighten1TM upgrade kit required), automatic 
pedestrian detection bollards (BIC upgrade kit required) 

Compatible Outputs 
LGS model RRFB, LGS model Illuminated signs 

2.3. Not Included System Components 

Poles, Mounting Hardware, & Wire 

 
3. GENERAL PERFORMANCE SPECIFICATIONS 
Generic solar capacity for both Master & Slave are designed to support either one illuminated sign 
or back to back RRFB, where each are initiated via push buttons up to 500 daily activations (30 
sec each) for 7 days without requiring battery recharge.  Load sizing calculations to assess 
limitations addressing solar/battery capacity should be performed for any combination of the 
following installation options A) additional flashing loads ie back to back signs, B) more than 500 
activations per day, C) longer CROSSTIME flash durations D) more than estimated consecutive 
cloudy days, E) shorter recharge periods – high latitudes F) low or high average temperature. 
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Illuminated Sign 

Push Button 

Master Controller 

Slave Controller Illuminated Signs 

Pushbutton 

RRFB 

RRFB 

Detection Bollards 
Solar Panel 

Solar Panels 

 

Generic Solar Sizing Based on Estimated Load = 500 activations/day @ 30 s each 

Parameter Value 

Output Power 
1W (standby mode) 
60W max (while flashing outputs are active) 
12 VDC nominal, 1A 

Operating Temp 0C up to 50C 

Battery 12VDC nominal, 100AH Sealed 

Solar Panel 12VDC nominal, 55W min 

Current Protection 
5A circuit breaker – Solar Panel 
5A circuit breaker – Battery 
5A circuit breaker – Sign 

Enclosure Type NEMA 4, Fiberglass 22x18x8, White 

 

4. SYSTEM OPERATION 
The system incorporates a master/slave topology.  The crosswalk entrance containing the 
timer/controller is the master, the opposite crosswalk entrance is the slave. 
 
The master side call signal originates from input mechanisms and wirelessly transmits the call 
signal to the slave (opposite side of the street) initiating the flashing sequence for the CROSSTIME 
duration set in the master.  Each master is preprogrammed to operate with 1 slave.  However, a 
single master can operate up to 4 slaves when an additional WMS upgrade kit is installed (refer to 
WMS installation manual addendum). 
 
The slave side crosswalk entrance is different than the master side.  The slave side serves two 
purposes, 1) to transmit call signals from the slave side to the master side, and 2) receive output 
energize signals from the master side initiating the slave side flashing sequence for the 
CROSSTIME duration set in the master.  

4.1. Example System Layout Graphic 
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4.2. Master/Slave Transceiver Communications 

Once both the Master & Slave are energized, the manufacturers’ configured transceivers will begin 
to synchronize.  Once synchronization is complete (usually less than 1 min), the Wireless system 
will be operational.  Synchronization will be apparent by flashing indicators on the wireless 
transceivers (refer to manufacturers’ wireless radio manuals supplied, model DX80). 

4.3. System Operation Block Diagram 

 

4.4. Master Timer & Programming Features 

The master timer is factory programmed to activate for a 20 second CROSSTIME.  The master 
timer also supports 3 independent scheduled activations (this feature should be used with caution 
to avoid excessive battery depletion.).  All entered changes will saved if power is recycled.  To 
change the CROSSTIME (value 0 to 9999s) or calendar date/time or scheduled activations, follow 
the programming instruction steps (section 9).  The Slave has no timer/programming mechanism.  

4.5. Selecting Sign Flash Pattern 

Requires Enlighten1TM Upgrade kit for operation.  Illuminated signs will flash in one of two flash 
patterns for as long as the CROSSTIME is active.  The flash pattern can be selected by positioning 
a small jumper on the Enlighten1TM upgrade kit flash module noted in the master & slave wiring 
diagrams.  The 2 available flash patterns are Enlighten1TM or ½ sec on then ½ sec off.  Use 18 
AWG minimum conductor sizes for electrical connections to terminal blocks. 

MASTE
R 

SLAVE MASTER SLAVE 
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5. ELECTRICAL ENCLOSURE INSTALLATION 
General installation steps 
1) Mechanically connect supplied components to poles located at each crosswalk entrance (refer 

to component list) 
a. Drill holes in poles at locations where electrical conductors will emerge for connections to 

the following components: Enclosure, Sign, Solar Panel, Push Button 
b. Drill hole in enclosure for conductors to peripherals (Solar Panel, Push Button, Sign). 
c. Mount components to poles locations to align with holes in poles 
d. Route conductors inside pole between components & enclosure 

2) Secure enclosure back panel & battery inside enclosure 
3) Terminate conductors for system components in accordance with wiring diagrams & tables 
4) Synchronize the transceivers to ensure appropriate wireless communication links 

a. Synchronization should occur automatically.  Refer to DX80 operators manual 
5) Program/select the appropriate CROSSTIME duration for the flashing sequence in Master 

a. Set desired CROSSTIME duration on Master (default 20 sec).  No timer on Slave 
6) Program/select flashing pattern option for sign (Enlighten1TM upgrade kit required) 

a. Set jumper for each master and slave to the same position for identical flash patterns at 
both entrances to the crosswalk. 

7) Test/verify system operates correctly 
 

5.1. Master/Slave Enclosure Installation Detail 

Install Master at one entrance to the crosswalk & the Slave at the other entrance to the crosswalk. 
Typical location is directly behind the MUTCD warning sign facing the approaching motorist. 
 
5.1.1. Master/Slave Enclosure Mounting Diagram (behind sign) 
Each enclosure is supplied with Unistrut (to be affixed to the flange mount tabs on the top/bottom 
of the enclosure backside).  Standard Unistrut compatible hardware (NOT SUPPLIED) can be used 
to secure the enclosure to industry standard sign supports/poles. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MOUNTING BOLTS 

2-HOLE POLE CLAMPS 

UNISTRUT NUTS 

ALUMINUM UNISTRUT 

FIBERGLASS ENCLOSURE 

MOUNTING BOLTS 

MOUNTING NUTS 
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5.2. Master/Slave Enclosure Back Panel Component Layout Diagram 

Master shown in layout diagram.  Slave layout is identical to Master except no Flashing controller.  
Diagram below shows 2 upgrades (Enlighten1 & BIC) installed.  Some upgrades may not apply. 
 
Bold text in diagram indicates physical locations for panel electrical equipment connections 
Red text in diagram indicates physical location for selecting one of two optional sign flash modes. 
 

 

5.3. Master/Slave Enclosure Electrical Connections 

Connect electrical supply (Solar Panel & Battery), activation mechanism (Push Button &/or 
Bollards), outputs (Signs &/or RRFB) to both Mater & Slave back panels per table.  Use small 
blade screwdriver for connections to DIN rail Terminal Blocks. 
 
5.3.1. Master/Slave Control Panel Electrical Connections Table - Power Source 
 

Device Conductor & Polarity 
Master/Slave 
Panel Label 

Connection type 

Earth GND  Threaded stud 

Solar Panel POS PV+ Circuit Breaker 

Solar Panel NEG PV- DIN Terminal Block 

Battery POS BA+ Circuit Breaker 

Battery NEG BA- DIN Terminal Block 
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5.3.2. Master/Slave Control Panel Electrical Connections Tables - Peripheral Components 
 

Push Button with no LED Input Connections to Panel: 
 

Push Button with no LED Terminal Block Panel Terminal Block (DIN) 

Button POS (+) PB 

Button NEG (-) GND 

 
Push Button with LED Input Connections to Panel (requires Enlighten1 Upgrade Kit) 
 

Push Button with LED Terminal Block & Splices Panel Terminal Block (DIN) 

Button POS (+) PB 

Button NEG (-) GND 

LED POS (red conductor splice) S+ 

LED NEG (black conductor splice) S- 

 
Audible Push Button Station GUARDIAN -Input Connections to Panel: 
 

Audible Push Button GUARDIAN Terminal Block  Panel Terminal Block (DIN) 

Guardian Terminal 1 S+ 

Guardian Terminal 3 & 5 (jumper @ button station, not @ panel) GND 

Guardian Terminal 4 12V 

Guardian Terminal 6 PB 

 
Automatic Detection Bollard Input Connections to Panel (requires BIC Upgrade Kit) 
 

Bollard Terminal Block Panel Terminal Block (BIC) 

Bollard 1A POS (V+) B+ 

Bollard 1A NEG (V-) GND 

Bollard 1A call signal (S) 1A 

Bollard 1B POS (V+) B+ 

Bollard 1B NEG(V-) GND 

Bollard 1B call signal (S) 1B 

 
Flashing Components - Output Connections from Panel: (Sign Requires Enlighten1 Upgrade Kit) 
 

Flashing Device Conductor Splices Panel Terminal Block (DIN) 

RRFB POS (yellow conductor splice) R+ 

RRFB NEG (black conductor splice) S- 

Sign POS (red conductor splice) S+ 

Sign NEG (black conductor splice) S- 
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Flash 
Mode 

Jumper 

BIC UPGRADE KIT FOR 
USE WITH BOLLARDS 

ENLIGHTEN1 UPGRADE KIT FOR 
USE WITH ILLUMIANTED SIGNS 

5.3.3. Master Back Panel Schematic With Upgrades: Enlighten1 & BIC 
 
5.3.4. 

 
TECO SG2 

-or- 
IDEC FL1 
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Slave Back Panel Schematic With Upgrades: Enlighten1 & BIC 
 

Flash 
Mode 

Jumper 

BIC UPGRADE KIT FOR 
USE WITH BOLLARDS 

ENLIGHTEN1 UPGRADE KIT FOR 
USE WITH ILLUMIANTED SIGNS 
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6. OUTPUT FLASHING DEVICES (SIGNS & RRFB) 

6.1. Illuminated Sign Installation Detail 

LGS high retro-reflectivity signs are MUTCD approved (e.g. W11-2 shown) or equivalent, equipped 
with flashing amber LED modules located at the sign border (see below).  These signs are placed 
at, or before, the crosswalk to assist in warning approaching motorists that a pedestrian is in, or 
about to enter the crosswalk.  These LED “border enhanced” pedestrian crossing (or other) symbol 
signs should be installed at the crosswalk location as recommended in the Manual on Uniform 
Traffic Control Devices (MUTCD).  Any advance warning signs should be consistent with color of 
other signs (Yellow or Fluorescent Yellow/Green). 
 

 
 

1) Drill & Thread ½” NPT into pole  
2) Connect liquid tight conduit from pole to sign conduit body  
3) Secure sign to pole using, Unistrut clamps (not supplied) 
4) Route conductors from master/salve to sign & connect using wire nuts. 

 
 
 
 
GENERAL SPECIFICATIONS 

SIZE MUTCD compliant Chapt 2 (custom upon request ) 

TYPE MUTCD compliant Chapt 2 (custom upon request) 

LED MUTCD compliant (Typical 8 LED module border enhanced) 

INPUT Nominal 12VDC 

COLOR MUTCD compliant (FYG, YEL, ORG, etc. ) 

MOUNTING Unistrut provided (tamper resistant fasten hardware to be 
supplied by installer). See local agency approved standard 
specifications for location and height 
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6.2. RRFB Installation Detail 

The RRFB is supplied with sign bracket straps 
General steps 

1) Mount rear cover plate to pole (Refer to Recommended 
RRFB Mounting Options below) 

2) Route conductors from pole into rear cover plate 
3) Connect conductors from pole to front cover conductors in 

accordance with wiring diagram 
4) Secure front cover to rear cover plate 

 
6.2.1. RRFB Recommended Mounting & Conductor Routing Options 

 
OPTION 1 Detail (Recommended) 

5) Enlarge lower hole in rear cover plate to accept ½” NPT threads (7/8” dia) using KO cutter 
6) Thread ½” NPT nipple into pole & secure to pole with lock washer 
7) Secure rear cover plate to sign mount bracket using 3/8 bolt (washer & rubber washer) 
8) Secure rear cover plate to ½” NPT nipple using lock nut 
9) Route conductors through ½” NPT nipple 

 
OPTION 2 Detail 

1) Drill hole in rear cover plate to accept ½” NPT liquid tite fitting 
2) Secure rear cover plate to 2 sign mount brackets 
3) Connect liquid-tite conduit from pole to rear cover plate for electrical conductors 
4) Route conductors through ½” NPT nipple 

 
 

1 Sign Mount Bracket + Threaded Nipple 2 Sign Mount Brackets 

  

MOUNTING OPTION 1 RECOMMENDED 
(conductors route through nipple) 

MOUNTING OPTION 2 Alternate 
(conductors route through separate 

conduit not shown) 
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6.2.2. RRFB Electrical Connections (Internal Wiring Diagram) 
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PB+ PB
- 

7. INPUT ACTIVATION MECHANISMS (PUSH BUTTONS & BOLLARDS) 

7.1. Push Button with no LED 

 
7.1.1. Installation Detail 
R10-25 Push button mounts to pole using 2x ¼-20 bolts supplied.  Measure bolt location holes (must be 
tapped in pole) and mount housing to pole using hardware supplied.  Refer to wiring diagram for panel 
connections 

 
7.1.2. Push Button Electrical Connections 

 
Connect conductors from panel to push button.  Typical connections on push buttons are not polarized.  
However, some model push button mechanisms are polarized.  For polarized push buttons, ensure the 
positive conductor is terminated at the positive post on the push button & the negative conductor is 
terminated on the negative post on the push button. Route conductors inside pole from push button 
mechanism to enclosure. 
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7.2. Push Button With LED 

 
7.2.1. Installation Detail 
 

Follow instructions noted on drawing for pole mounting & 
wiring detail.  Mounting bolt holes must be tapped in pole.  
Wire access holes should be de-burred to prevent wire 
insulation damage.  Refer to cross section view shown. 
 
Conductors between LED sign/placard cavity & push 
button cavity MUST be routed INSIDE the pole to 
ensure weather tight integrity. 
 
For audible push button mechanisms installation detail, 
refer to Campbell Guardian installation manual addendum.  
Refer to master/salve wiring  
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7.3. Automatic Activation Bollard  

Automatic Activation System consists of “gateways” comprised of Bollards or posts.  Each Bollard 
contains sensor circuitry.  Bollards are placed so pedestrians entering a crosswalk must pass 
between them automatically activating the lighted crosswalk.  The built-in sensors detect 
pedestrians using the crosswalk and detect their direction of travel.  Each bollard transmitter 
projects infrared beams of modulated light to the mated bollard receiver sensor.  THE FRONT OF 
EACH BOLLARD PAIR SHOULD BE FACING EACH OTHER.  
  
Bollards are used in pairs.  Each Bollard sends its own signal back to the controller.  When one of 
the control panel input status LED indicators is illuminated, then the controller has received a signal 
that an object has entered the activation zone.  Once sensor A is triggered, followed by sensor B, 
the system is activated for the desired cross time.  If an input status indicator LED is illuminated but 
no object has entered the activation zone, then the receiver is not receiving the emitter’s beam 
(blocked or misaligned) refer to troubleshooting section.  
 
7.3.1. Bollard Interface Card (BIC) Upgrade Kit  
This section describes the process for installing and operating an LGS-BIC UPGRD KIT for use 
with a Wireless Master/Slave crosswalk system using Automatic Pedestrian detection Bollards as 
the activation mechanism.  The upgrade kit is preinstalled by the factory & integrated into the 
Master/Slave control panels for ease of field installation.  The BIC enables directional detection in 
addition to manual push button activation. 
 
7.3.2. BIC Applicability 
The LGS-BIC UPGRD Kit is applicable to wireless master/salve models with sufficient battery/solar 
to support all connected electrical loads (signs, RRFB, Bollards, Audible push button stations, etc.).  
This kit can be used in conjunction with some other LGS upgrade kits but might require an 
alternate/larger enclosure due to size constraints.  Note: All upgrade kits should be factory 
installed. 
 
7.3.3. BIC Operation 
The BIC upgrade enables automatic pedestrian detection to activate the flashing output for the 
CROSSTIME duration set in the Master.  Directional detection is obtained via 2 signals originating 
from a Bollard PAIR.  When pedestrians enter the crosswalk (passing between a pair) each bollard 
in the pair sends their signal to the BIC.  The BIC then converts these 2 signals to a single signal 
for the cross time to initiate. If the BIC receives the 2 Bollard signals in the opposite sequence 
(pedestrians exiting the crosswalk), then it does not convert them to a single signal & the cross 
time does not initiate. 
 
7.3.4. BIC Installation 
The master & slave field wiring outputs (Flashing LEDs) & inputs (push buttons) connect to DIN 
terminal blocks on the back panel.  Bollard connections to the master & slave panels terminate 
directly to the BIC Card.  Conductors from the bollards to the panels should be Belden 28601A (8 
conductor, 18 AWG) for consistency with color coding referenced in this manual. 
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7.3.5.  Bollard Layout & Wiring Diagram (Example) 
 

 
7.3.6. Bollard Installation Guidelines 
 
Prior to installing Bollards, the proposed site should be inspected several times to observe the 
everyday habits of local citizens who utilize the crosswalk.  Particular attention should be paid to 
how far back pedestrians may “cut the corner” when entering the crosswalk.  Bollards, as 
positioned, may not detect every pedestrian using the crosswalk.  For example, a 12 ft. (3.6m) wide 
crosswalk (dimension from outside crosswalk stripe to outside crosswalk stripe), Bollards would be 
positioned approximately 5 to 6 ft. (1.5m to 1.8m) outside of the outer edge of the crosswalk stripe 
and about 18” to 24” (46cm to 61cm) behind the face of curb.  Once Bollard locations have been 
determined, wiring, or conduit, may be run prior to installation of the hold down bolts.  
  
The preferred method of securing Bollards into position is to remove an 8” (20cm) square section 
of sidewalk then dig approximately 18” (46cm) and set anchor bolts in 6 sack concrete mix ( Refer 
to Bollard Mounting Detail section 4.3.2).  Other methods are acceptable, such as drilled anchor 
bolts, however, the bolts may become loose as a result of the Bollard being bumped.  A loose 
Bollard will cause the calibrated internal sensors to become misaligned.  J-Bolt alignment template 
is provided.  Snap a “chalk line” between Bollard pair locations to ensure that j-bolt templates are 
directly facing each other (not skewed) FRONT facing FRONT.  
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After Bollard anchor bolts have been set, and the concrete has cured, the Bollards can be secured 
to the anchor bolts.  Position the base of the Bollard approximately 1/8” to ¼” (3mm to 6mm) above 
the finished sidewalk grade, level, and secure.  All hardware MUST be tightly secured.  If installed 
on a sloping sidewalk, ensure that Bollard is vertical using leveling nuts.  
  
Run wires and make final wiring connections to each Bollard.  Make wiring connections to BIC 
terminal blocks in each master/salve.  Once wiring connections have been completed the Bollard 
sensors are ready to be aligned. 
 
7.3.7. Bollard Mounting Detail 
 
NOTE: To alleviate wire access or electrical connection difficulties, conduit height should not exceed 1” above grade – 
unless required by local regulations  

 
5.5” dia Bolt Circle Template (3 Ø 120°) furnished by LightGuard Systems  

 
7.3.8. Bollard Wiring – Bollard Terminal Blocks Connections 
 
1. Route all cable (Belden 28601A) conductors entering from the bottom of the bollard up 
thorough the housing into the Light Dome Assembly for connections to the wiring terminal block.  
2. Ensure adequate length of conductor cable (recommend 8’ each) such that the Light Dome 
Assembly can be easily removed and placed on the ground without stressing the conductors.  
3. Ensure that cable routing up into the Light Dome incorporates strain relief such that the 
weight of the wires does not stress the terminal block connections after installation.  
4. Secure cables inside Light Dome Assembly using cable strap 

NOTE   
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7.3.9. Bollard Detection Zone Operation Verification 
 
Each bollard receiver sends its own call signal to the controller.  Since each bollard pair has its own 
A-B separate input to the controller, the controller will only activate the flashing sequence when the 
“A” bollard is detected prior to the “B” Bollard.  
  
1. Ensure zones are correctly connected to the flashing controllers (master & slave) by 
observing the input status indicator LED on each BIC  
2. Observe pedestrian entering the crosswalk between the Bollards.  The first LED that lights 
should be designated 1A, the second should be designated 1B.  If the LED’s illuminate in the 
reverse order, then the wires are reversed.  To correct, reverse wires 1A and 1B at the BIC. 
3. Observe pedestrian exiting the crosswalk.  The activation LED indicators should illuminate in 
order of 1B then 1A.  In this condition, the PCU will ignore the call signal and not initiate the 
flashing sequence. 
 
 

SENSORS: EMITTER/RECIEVER   
•   Sensors mounted internally  

•   Factory terminated sensors  

•   Ball Socket Alignment  

•   Access By Removing Diffuser &   
Light Dome Assembly  

  

Cable Straps for Conductor   
Strain Relief   

  

LIGHT DIFUSSER   
remove to access wiring & sensors)  ( 

WIRING TERMINAL BLOCK   
Connections Located Inside  

Light Dome   

Buzzer Disconnect  
Switch /KNOB   

  

Courtesy Light   
  

  CONNECT +12VDC TO V+ RED   

CONNECT 0 VDC  GND)  ( TO V -     BLK   

BOLLARD  ELECTRICAL CONNECTIONS   

CONNECT  ONLY ONE  PANEL INPUT TO S   
BOLLARD 1A = YEL   
BOLLARD 1B = BRN  
BOLLARD 2A = BLU  
BOLLARD 2B = ORG   
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7.3.10. Bollard Alignment 
If after connecting & energizing the system, any LED input status indicators on the BIC are 
constantly illuminated, this indicates Bollard detection sensors are probably out of alignment. 
Follow steps in this section & next to troubleshoot fafter initial installation. 
 

 
“A” BOLLARD   “B” BOLLARD 

• WHEN ENTERING THE CROSSWALK, “A” BOLLARD IS 
ALWAYS ON THE LEFT, “B” BOLLARD IS ALWAYS ON 
THE RIGHT  

• ENSURE THAT BOLLARDS ARE DIRECTLY FACING EACH 
OTHER – FRONT FACING FRONT  

• MINIMIZE BOLLARD ELEVATION DIFFERENCES TO 
PREVENT HAVING TO ALIGN SENSORS VERTICALLY  

• WHEN BOLLARDS ARE INSTALLED FACINIG EACH OTHER 
& LEVEL, SENSORS SHOULD NOT REQUIRE 
ADDITIONAL ALIGNMENT  

• ACCESS SENSORS BY REMOVING LIGHT/DOME ASSY  

• ENGAGE BUZZER SWITCH DURING ALIGNMENT 
PROCESS  

• SLIGHTLY LOOSEN SWIVEL MOUNT SCREWS TO ENABLE 
SENSOR ROTATION  

• STARTING WITH RECEVER, ROTATE SENSORS TOWARD 
MATED BOLLARD UNTIL BUZZING CEASES.  

• VERIFY OPTIMAL ALIGNMENT USING MIRROR TO VIEW 
RECEIVER LED STATUS INDICATORS  

• ONCE SENSORS ARE ALIGNED, TIGHTEN LOCKING 
SCREWS TO SECURE IN PLACE  

• DISENGAGE BUZZER SWITCH AFTER ALIGNMENT   

 

• AE= EMITTER INSIDE THE “A” BOLLARD  
LEFT SIDE AS THE CROSSWALK IS ENTERED  

• AR= RECEIVER INSIDE “A” BOLLARD  
LEFT SIDE AS THE CROSSWALK IS ENTERED  

• BE= EMITTER INSIDE “B” BOLLARD  
RIGHT SIDE AS THE CROSSWALK IS ENTERED  

• BR= RECEIVER INSIDE “B” BOLLARD  
RIGHT SIDE AS THE CROSSWALK IS ENTERED 

 
Verify that each bollard pair 1A/1B are plumb, secure, and aimed directly at each other (FRONT 
facing FRONT). If the Bollards are not aimed directly at each other, then align sensors using the 
Bollard sensor adjustment detail section to compensate for Bollard misalignment.  
 
1. Make sure Bollard audible piezo-electric buzzer volume switch is engaged (rotated fully 
counterclockwise). If a receiver sensor is not aligned with the mated bollard transmitter, then the 
receiver buzzer will sound.  
2. Ensure there is power to emitting sensor in each Bollard.  If there appears to be a power 
problem, correct then continue.  
3. Adjust Bollard sensor alignment (receiver &/or emitter) 
4. Observe/verify that the input status indicator LED on each BIC illuminates only when each 
individual infrared light beam is blocked 
5. Once all Bollards are aligned and reassembled, ensure that all input status indicator LEDs 
are not illuminated when infrared light beams are unblocked. 
 
 

ROTATE  
SENSORS  
TOWARD  
MATING  

BOLLARD  
TO ALIGN  

LIGHT BEAM    

MAXIMUM  
DISTANCE  

50  FT  

AE   
AR   

BR   
BE   LIGHT BEAM    

CROSS WALK ENTRANCE DIRECTION 
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7.3.11. Bollard Sensor Adjustment Detail 
 
Each Bollard is equipped with detection sensors 1 transmitter/emitter and 1 receiver.  To adjust the 
detection sensors follow the procedure below;  
  
1. Remove 4 socket head hex drive screws from the upper portion (Acrylic light diffuser) of the 
Bollard (see Figure 4-5)  
2. Slide rounded top of Bollard (Light Dome Assy) upward and out.  
3. Standing behind the Bollard, look down 18” (45cm) into the top portion of Bollard.  There are 
2 black colored sensor modules.  The sensor on the right is the Zone receiver and the sensor on 
the left is the Zone emitter (see Figure 4-5).  
4. SLIGHTLY loosen screws on each side of sensor and move sensor until buzzer silences.  
When properly aligned, each input status indicator LED in the controller will NOT be illuminated 
and the buzzer will NOT sound which means that both detection zones are clear and ready for 
operation.  
5. Tighten sensor screws when properly aligned and disconnect buzzer.  If Buzzers are not 
disconnected after alignment, then the buzzer will sound each time the Bollard Beam is 
momentarily “broken.”  The LightGuard System is supplied with a portable mirror (located in 
electrical cabinet) that can be used to view the LED status Indicators located on the back side of 
each of the Bollard sensors (see Figure xx-xx to interpret the LED status indicators). 
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7.3.12. Bollard Sensor Access & Status Indications 

 
Remove Light Dome Assembly 

 
Standing behind Bollard & looking Down,  
Emitter is Left, Receiver is Right  

  
To adjust sensor orientation/alignment, 
LOOSEN these screws only, DO NOT 
REMOVE SCREWS.  

Receiver LED Status Indicator legend  
Optimally aligned = GREEN + ORANGE  
Non-Optimally aligned = GREEN ONLY  
Not aligned or blocked beam = YELLOW 
ONLY Shorted/failed = ORANGE ONLY   
Not powered or failed = NO LED  
  
Transmitter LED status indicator legend  
Transmitting = green only  
Not powered or failed = no LED   

 
Interpreting the Receiver LED Status Indicators  

        
OPTIMALLY 

ALIGNED 
NON-OPTIMALLY 

ALIGNED 
NOT ALIGNED or 
BEAM BLOCKED 

SHORTED/FAILED 

  

  
  
  
  
  

Emitter   Receiver   

  

LED Status  
Indicators  
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8. SOLAR PANEL  
The Solar Panel should be mounted to the side of a 4” pole using the aluminum side-of-pole mount 
and hardware supplied.  Northern Hemisphere: the Solar Panel must be oriented facing TRUE 
South.  Attach the mounting rails to the pole bracket and adjust the tilt angle to create an angle 
setting for your local latitude from horizontal facing South.  U-bolts can be used to secure the mount 
to the mast/pole. 
 

8.1. Solar Panel Installation Steps 

1. Using the drawing, assemble the Solar Panel mount with the hardware supplied. 
2. Use the hardware to attach the Solar Panel to the Panel Rails. 
3. Use the hardware to bolt the Panel Rails to the Pole Bracket. 
4. Adjust the mount to the proper tilt angle for your site latitude. 
5. Northern Latitudes: Face the Solar Panel due South (NOT MAGNETIC SOUTH)  
6. ENSURE that the Battery is fully charged prior to installation. 
 

8.2. Example Solar Panel Mounting Diagrams 

 

Bracket can be mounted to pole using pipe clamp or ubolts 
 
Typical SOLAR PANEL MOUNT (example model #HPM10-20-30, side-of-pole mounting kit) 
 

8.3. Solar Panel Electrical Connections 

Use the 14 / 2 TC tray cable supplied to wire the Solar Panel into the charge control panel inside 
the enclosure.  Make sure the Solar Panel is covered, or not connected to the tray cable, when 
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routing the cable through to the enclosure.  Even in low sunlight the panel can produce 18 to 
20 volts.   Route the tray cable down the mast into the enclosure.  It is recommended that ½” 
flexible metal conduit be run between the Solar Panel junction box and the mast to protect the tray 
cable.  An opening in the mast to accept the conduit will need to be provided.  Cord grips for the 
Solar Panel cable may be acceptable to local regulatory authorities. 
 
Remove the cover of the black junction box on the back of the panel.  Note a positive (+) sign and a 
negative (-) sign which show the two positive and negative terminals.  Connect 1 wire to either of 
the two positive (+) and negative (-) terminals.  Use the red conductor for positive and the black for 
negative.  Many Solar Panels are “configurable” in that depending on which terminals are used for 
electrical connections, different voltage levels are available.  The open circuit voltage (OCV = 
voltage when not connected to charging circuit) should be minimum 17 VDC.  Verify that OCV = 17 
VDC minimum across the Solar Panel terminals when connecting to the Solar Panel Terminal 
Blocks.  UUUUDo notUUUU use any of the screws designed to secure the Terminal Block to the panel for 
electrical connections. 
 

8.4. Solar Power Control - System Characteristics 

The solar “array” consists of a minimum 55 watt Solar Panel which is typically pole mounted 
(mounting brackets supplied).  This solar panel is designed to recharge the 12 volt battery in the 
system.  In full sun, this panel can produce ~3 amps UU when charging the battery.  During the day, 
the amount of charging current will vary with the intensity of the sunlight hitting the panel. 
 
8.4.1. Solar Panel Orientation 
For proper operation, Solar Panels generate maximum power when they are unobstructed and 
directly facing the sun.  In the northern hemisphere, this means facing true South (not magnetic 
South) and tilted toward the average appropriate height of the sun in the sky for the installation 
latitude. 
 
8.4.2. Solar Panel Declination Angle 
The directions of magnetic South and true South differ from one another depending on geographic 
location.  This variance is called declination.  Check the deviation for your region in order to 
extrapolate true South from a compass heading of magnetic South.  The map in this section shows 
the magnetic declination for the US.  For example, central Oklahoma falls between the 8° E and 
the 10° E lines.  This means that the north point of a compass points about 9° E of true north.  So, 
True North is actually 9° to the WEST of where the compass points.  Note that these cardinal 
directions are true NOT magnetic orientations.  
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8.4.3. Solar Panel Tilt Angle 
Solar Panels produce the most power when they are pointed directly at the sun.  For installations 
where the Solar Panels are mounted to a permanent structure, the Solar Panels should be tilted for 
optimum winter performance.  As a rule, if the system power production is adequate in the winter, it 
will be satisfactory during the rest of the year.  The panel tilt angle is measured between the Solar 
Panels and the ground.  The table below shows the fixed angle above horizontal at which panels 
should be installed in order to maximize annual energy output.  

 
At some installations, it may be cost-effective to adjust the tilt seasonally.  At most latitudes, 
performance can be improved during the summer by using an angle flatter than the chart’s 
recommendation; conversely, a steeper angle can improve winter performance. 
 
Also, if panels are not cleaned regularly, it is recommended that they not be mounted at an angle 
flatter than 15°.  Flatter angles cannot take full advantage of the cleansing action of rainfall. 
 

 
TLatitude SiteT TTilt AngleT 

0-15° 15º 

15-25° SAME as Latitude 

25-30° add 5° to local latitude 

30-35° add 10° to local latitude 

35-40° add 15° to local latitude 

40° + add 20° to local latitude 

Example: A panel mounted in Miami, Florida (latitude 26º should be tilted at approximately 31º from horizontal, and should be faced 
due South. 
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8.5. Solar System Battery 

Each enclosure contains 1 SLA battery to operate the back panel components & peripherals.  The 
battery is rated at approximately 100 amp hours.  Use the red and black battery cables supplied to 
connect the batteries to the back panel terminals (circuit breaker & DIN rail terminal block.  UUUUConnect 
the wires into the enclosure panel terminal blocks & circuit breaker before connecting to the battery. 
 

8.6. Solar Charge Controller Operation 

A charge/load controller is located on the control panel (operators manual for the charge controller 
is supplied with each master/slave).  This controller is used to regulate the battery charging and 
protect from over-discharging the battery.  The charge controller is pre-wired using manufacturers 
settings.  Indicators show the battery charge state, recharge current, & load current 
 
During normal operation, the charge controller will allow the battery voltage to rise up to ~14 VDC 
while charging.  This end-of-charge voltage will vary with temperature.  The charge controller 
employs an integral temperature probe to improve battery charging characteristics. 
 
At night, the battery voltage should register between 12.0 and 12.8 volts depending upon how well 
the batteries charged during the day. In times of exceptionally bad weather, and/or exceptionally 
heavy crosswalk usage, the battery voltage may drop below 12.0 volts.  When the voltage drops to 
below approximately 11.8 volts, the charge controller will shut off power to the loads ensuring 
protection of the battery from damage as a result of over discharge.  The charge controller will not 
allow power back to the loads until the battery voltage rises back up to approximately 12.8 volts 
(after several hours of charging).  This solar power system is designed to operate in all weather 
conditions throughout the year. 
 
Ensure all circuit breakers are OFF before making any connections. 
1) Solar Panel circuit breaker: controls Solar Panel power to the system. 
2) Battery circuit breaker: controls battery power to the system. 
3) Load circuit breaker (Rocker switch): controls load power to the controller and signs. 
 

9. MASTER PROGRAMMING INSTRUCTIONS – USER INTERFACE 
The PLC model crosswalk controller is available with either an SG2 or FL1 model Smart Relay as 
the MASTER timer mechanism.  This section identifies the user interface for the 2 different 
configurations of Smart Relay (timers). 
 
SG2 

9.1. SG2 - Set CROSSTIME 

CROSSTIME can be set from 0000 sec to 9999 sec.  Example below shows the multi-step process 
instructions when changing the preset XTIME timer (T01) value from 20 sec to 31 sec. 

1) Start from LGS PROGRAM DEFAULT SCREEN LightGuard Systems (707) 542-4547 

2) Press UP ARROW to access XTIME TIMER SCREEN [T01=0020sec] 

3) Press SEL to enable BLOCK cursor on first digit 

4) Press RIGHT ARROW to scroll BLOCK cursor to selected digit for editing 

5) Press SEL to change BLOCK cursor to UNDERSCORE cursor to enable editing 

6) Press UP/DOWN ARROW to increase/decrease digit values  

7) Press LEFT/RIGHT ARROW to move UNDERSCORE cursor to next digit for editing 
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8) Press UP/DOWN ARROW to scroll digit values up/down 

9) Press OK to change cursor back from UNDERSCORE to BLOCK 

10) Press ESC to remove cursor 

11) Press DOWN ARROW to return to LGS PROGRAM DEFAULT SCREEN 

9.2. SG2 - Change Current Date & Time (Real Time Clock = RTC) 

De-energizing the master will stop the internal RTC.  When the master is re-energized the clock will 
start from where it was stopped.  The RTC is factory set to Pacific Time zone at the time it was 
assembled/tested.   To change the RTC follow  the multi-step process below 

1) Start from LGS PROGRAM DEFAULT SCREEN LightGuard Systems (707) 542-4547 

2) Press ESC to access PLC MANUFACTURERS OPERATING SYSTEM CONTROL MENU 

3) Press DOWN ARROW three times to scroll to STOP 

4) Press OK to STOP Program,  Press OK to confirm YES STOP Program 

5) Press DOWN ARROW six times to scroll to RTC SET 

6) Press OK to enter RTC SET SCREEN 

7) Press SEL to enable UNDERSCORE CURSOR on YEAR 

8) Press LEFT/RIGHT ARROW to move UNDERSCORE CURSOR date/time digit value, 

Press UP/DOWN ARROW to scroll selected digit value UP/DOWN 

9) Press ESC to remove UNDERSCORE CURSOR 

10) Press ESC to return to PLC MANUFACTURERS OPERATING SYSTEM CONTROL MENU 

11) Press UPARROW six times to scroll to RUN 

12) Press OK to RUN Program.  Press OK to confirm YES RUN Program 

13) Press UP ARROW three times to scroll to LADDER 

14) Press ESC to return to LGS PROGRAM DEFAULT SCREEN  

9.3. SG2 - Set Automatic Schedules (Timers R01 thru R03) 

This feature should be used with caution.  The battery is sized to support a predetermined number 
of activations & duration (refer to GENERAL PERFORMANCE SPECIFICATIONS).  Configuring 
schedules that exceed this predetermined value will cause the battery to drain faster than the solar 
panel can refill the battery.  The output can be activated automatically via three separate & 
independent scheduled activation durations (programmed separately).  The example below shows 
the multi-step process instructions to set one of the three possible scheduled activations. 

1) Start from LGS PROGRAM DEFAULT SCREEN LightGuard Systems (707) 542-4547 

2) Press UP ARROW three times to scroll to FIRST SCHEDULED TIMER SCREEN 

3) Press SEL to enable BLOCK CURSOR on first day for schedule to start 

4) Press RIGHT ARROW to scroll BLOCK cursor to selected day (either start or stop) 

5) Press SEL to change BLOCK cursor to UNDERSCORE cursor to enable editing 

6) Press UP/DOWN ARROW to increase/decrease day values  

7) Press OK to change cursor back from UNDERSCORE to BLOCK 

8) Repeat steps 3 thru 7 to change days (start &/or stop) and times (start &/or stop) 

9) After all days & times are edited, press ESC to remove cursor 

10) Press DOWN ARROW 3 times to return to LGS PROGRAM DEFAULT SCREEN 



Installation & User Manual LGS-PLC-SE Systems 
Wireless Master/Slave with optional upgrades (revA) 03/09/20 

 

https://netorg5564758.sharepoint.com/sites/Agents/Shared Documents/Installation Manual/install manuals working files/Installation 
Manual LGS-PLC-SE SYSTEMS Oct 2021.doc 

Page 29 of 30                                                                                                date modified 10/7/21 

9.4. SG2 - Display Software Version 

The software version information can be viewed with the keypad 
1) Start from LGS PROGRAM DEFAULT SCREEN LightGuard Systems (707) 542-4547 

2) Press UP ARROW twice to scroll to SOFTWARE VERSION INFORMATION SCREEN 

3) Press DOWN ARROW twice to scroll back to LGS PROGRAM DEFAULT SCREEN9 

 

FL1 

9.5. FL1 - Set CROSSTIME 

CROSSTIME can be set from 0000 sec to 9999 sec.  Example below shows the multi-step process 
instructions when changing the preset XTIME timer (T01) value from 20 sec to 31 sec. 

1) Start from LGS PROGRAM DEFAULT SCREEN [LightGuard Systems (707) 542-4547] 

2) Press DOWN ARROW twice to access DATE/TIME screen 

3) Press ESC access operating system menu 

4) Press UP/DOWN arrows to scroll to PROGRAM 

5) Press OK to select PROGRAM 

6) Select SET PARAMETER & Press OK 

7) Select XTIME & press OK 

8) Select numerical value adjacent to T = & Press OK 

9) Press UP/DOWN ARROWS to scroll value at cursor position, Press LEFT/RIGHT 

ARROWS to move cursor position to different digit. 

10) Press OK to save changes 

11) Press ESC multiple times to return to DATE/TIME screen 

12) Press UP ARROW twice to return to LGS PROGRAM DEFAULT SCREEN 

 

9.6. FL1 - Change Current Date & Time (CLOCK) 

De-energizing the master will stop the internal CLOCK.  When the master is re-energized the 
CLOCK will start from where it was stopped.  The CLOCK is factory set to Pacific Time zone at the 
time it was assembled/tested.   To change the CLOCK, follow the multi-step process below 

1) Start from LGS PROGRAM DEFAULT SCREEN [LightGuard Systems (707) 542-4547 

2) Press DOWN ARROW twice to access DATE/TIME screen 

3) Press ESC to access operating system menu 

4) Press UP/DOWN arrows to scroll to SETUP 

5) Press OK to access SETUP menu 

6) Press UP/DOWN arrows to scroll to CLOCK 

7) Press OK to access CLOCK menu 

8) Press UP/DOWN arrows to scroll to SET CLOCK 

9) Press OK to access CLOCK 

10) Press UP/DOWN ARROWS to scroll value at cursor position, Press LEFT/RIGHT 

ARROWS to move cursor position to different digit. 

11) Press OK to save changes 

12) Press ESC multiple times to return to DATE/TIME screen 

13) Press UP ARROW twice to return to LGS PROGRAM DEFAULT SCREEN 
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9.7. FL1F Show Date/Time 

1) Start from LGS PROGRAM DEFAULT SCREEN [LightGuard Systems (707) 542-4547 

2) Press DOWN ARROW twice 

9.8. FL1F Show Activation Counts 

1) Start from LGS PROGRAM DEFAULT SCREEN [LightGuard Systems (707) 542-4547 

2) Press DOWN ARROW once 

 

 

10. TROUBLESHOOTING GUIDE 
 

PROBLEM LIKELY CAUSE WHERE TO LOOK 

Master or slave does not 
power up 

Disconnected or Low 
battery voltage 

1. Verify electrical connections 
2. Verify battery in good condition 

Wireless transceivers 
don’t communicate 

1. Transceivers not 
powered  

2. not properly 
addressed 

3. out of range 

1. Verify electrical connections 
2. Ensure transceiver communication LED 

is blinking 
3. Refer to DX80 documentation for 

additional troubleshooting 

Master Controller doesn’t 
activate outputs 

Controller program not 
running 

Recycle power to master controller 

RRFB or Sign not 
flashing 

Incorrect connection or 
failed flash module 

Verify 12VDC at flash module 

CROSSTIME is 
inaccurate 

Factory setting is 20 
sec 

Use programming procedure to change 
CROSSTIME 

 
 


