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Section 1 : Introduction

1.1 How To Use This Manual

This manual explains the installation and maintenance of Daktronics 1.5” Lens 1600 Series
Outdoor Incandescent Matrix Displays. It also provides guidance for mounting, wiring and
maintaining these displays. The manual is broadly divided into mechanical, electrical and
maintenance sections.

I Important Safeguards:

1. Read and understand the installation instructions before beginning the installation
process.

2. Do not drop the control equipment or allow it to get wet.

3. Do not disassemble the control console or the electronic controls of the display.
Failure to follow this safeguard will void the warranty.

4. Disconnect display power when not in use or when servicing.

The box below is an illustration of Daktronics drawing numbering system. The drawing
number “7087-P08A-69945” is how Daktronics identifies individual drawings. This number
is located in the bottom right corner of the title box in the lower right corner of the drawing.
This manual will refer to drawings by calling out the last set of digits and the letter preceding
them. In the example below, the drawing would be referred to as Drawing A-69945.
Reference drawings will be inserted at the end of the section in which they are first
referenced.

[ ] J0B7-POBA-69945

% Note: On the cover of this manual, fill in the date which the display was installed, the
model number and serial number of the display. (This information is found on the
specifications label, located on the front of the display at the left end.) Have this information
available when calling Daktronics Customer Service; it will ensure that your request is
serviced in a timely manner.

1.2 Display Overview

The Series 1600 displays utilize a proprietary lens system, making them the brightest,
sharpest color display systems available. They have been designed and manufactured for
performance, reliability, easy maintenance and long life.

Daktronics displays are furnished with filters to clean the air before it passes through the
cooling fans. If the filters are removed or modified in any way, the changes must be
submitted to the Daktronics engineering staff for evaluation and approval or the warranty will
be null and void.

Two copies of the Installation Quality Checklist are located in Appendix C. Complete these
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forms and mail one back to Daktronics Customer Service to receive a free set of replacement
air filters. This checklist is intended to assist with the display installation and assure its
dependable operation. Make sure each item listed on the checklist is acted upon. If product
quality concerns are noticed during the check-off, please note them on the back of the form or
call Daktronics Customer Service. Listed items may not necessarily be in the order in which
they should be performed.

Two copies of the Series 1600 Display Power Report are in Appendix C. Complete these
forms and return one copy to Daktronics Customer Service. Keep the other copy with the
maintenance manual for a permanent record.

There are ten copies of the Maintenance Checklist in Appendix C. Perform all the
maintenance procedures on this checklist. A list at the bottom of the form provides a personal
record of the dates. As each operational year is completed, file the completed form in a
personal maintenance record and begin a new form for the next year.

1.3 Definitions

Term Definition

8x16 Lens The 8x16 lens reflector assembly consists of reflectors, lenses and louvers.

Reflector The entire assembly can easily be removed for maintenance.

Assembly

Column A vertical group of pixels.

Com Port A Com Port is a connector on the back of the controller PC. The Com Port
is used to communicate to the sign network through either a 9 or 25 pin
serial connector.

Display Display configuration refers to a display’s size, address, etc. This

Configuration

information will be automatically displayed when the display is powered up,
if Venus 1500 controlled.

Display The display controller is located inside the display and, in conjunction with

Controller Venus 1500 software, controls the messages on the display.

Fan Control The fan control circuits provide power to the fans. The thermostats monitor

Circuit fan operation and are connected through the control enclosure to the
controller. If the display is blanked from the controller for one-half hour, the
controller switches a relay which turns off the fans.

Fiber Optic A standard communication method using light (signal) transmitted through a
glass fiber. Fiber optic cable has a maximum length of 2,000 feet. A signal
converter may be required. This communication method is used in both
Venus 1500 and Venus 4600 Systems.

Lampbank A lampbank is a circuit board containing an array of lamps, 8 pixels high by
16 pixels wide with electronics to drive the lamps and turn them on and off.

Louver Black aluminum louvers are positioned above each row of lamps to provide
contrast and help direct light.

Marguee Marquee type displays have an estimated lamp life of 17,000 hours with a

Display line voltage of 120 volts at the 120 volt tap on the transformer.

1-2
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Modem

A standard communication method that utilizes standard phone transmission
lines, and is an option with the Venus 1500 System.

Module A module consists of a lampbank, 8 pixels high by 16 pixels wide, with an
8x16 removable lens/reflector assembly attached to the front of the
lampbank with latches. One module is powered by one transformer

Pixel A pixel is a single point of light produced by a single lamp. Groups of
pixels can be arranged to form words, letters, numbers or images.

RS232 A standard PC communication type with a maximum cable length of 25 feet
(8 meters).

RS422 A standard differential communication type with a maximum cable length of
4,000 feet (1.2 kilometers).

Row A horizontal group of pixels.

RX LED An LED on the signal converter which indicates if the display is sending
data back to the signal converter.

Scoreboard Scoreboard Type displays have an estimated lamp life of 5,466 hours with a

Display line voltage of 120 volts at the 120 volt tap in conjunction with the 10 volt
boost windings.

Serial Line Similar to a display controller, but used in conjunction with the Venus 4600

Interface controller.

Sign Address

The sign address is an identification number assigned to each sign of a
network. The control software uses the address to locate and communicate
with each display. Displays which are on the same network cannot have the
same address.

Signal The signal converter is a Daktronics supplied unit which converts the data

Converter from RS232 to RS422. The signal converter is used in RS422 systems.

Starburst” Starburst color displays use blue, red, green and white lenses. These lenses,
combined with the proper interface, create 16.7 million shades of color.

s.unspot® SunSpot displays use only one color lens - white. This display is capable of
64 shades of gray, if using a Venus 4600, or 1 monochrome gray if Venus
1500.

TX LED An LED on the signal converter which indicates the control PC is sending
data to the display.

Venus 1500 Daktronics Windows-based software used to create, edit, and run messages
for displays.

Venus 4600 Daktronics PC that uses Venus 4600 software to create, edit, and run

messages for displays.

Introduction
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Section 2: Mechanical Installation

I Daktronics engineering staff must approve any changes that may affect the weather tightness of
the display. This includes, but is not limited to the border shrouding, back sheets, cooling fans, fan
filters and filler panels. If ANY modifications are made to the weather tightness of the display,
detailed drawings of the changes MUST BE submitted to our engineering staff for evaluation and
approval or the warranty will be null and void.

2.1  Display Definitions

Line displays are offered in single and multiple face displays. Figure 1 illustrates a single
face display and two 2V display configurations. The single face display is a single-sided,
independent display. The multiple face display may consist of two independent displays or, if
Venus® 1500 controlled, of an independent (master) and a dependent (slave) display.

On 2V displays, regardless of the controller type, signal interconnection will be required
between multiple faces.

[~

SINGLE FA

2V APEX

Figure 1: Sample Display Configurations

2.2 EyeBolts

The top of the display will be equipped with eye bolts which are used to lift the display into
position. Special precautions must be taken to ensure that the rated load of the eye bolts is
not exceeded. Refer to the section in Appendix B labeled Eye Bolts to determine the
allowable load of the eye bolts shipped with the display.
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2.3

Inspect the top and sides of the display for any holes that may allow moisture to enter the
display. If the lift eye bolts are removed, plug the holes with bolts and the rubber sealing
washer which was removed with the eye bolt. Plug and silicone around any hole or opening
that may allow moisture to enter the display.

Cabinet Display Mounting

2.4

Reference Drawing: Mounting Example; Small Line Displays ...IDrawing A-101424 |

Visually check the display mounting structure before beginning the installation process.
Ensure that the structure will provide a straight and square mounting frame for the display.
Height variation in any 4-foot horizontal section must not exceed 1/32-inch. Also, inspect the
mounting frame for areas that might yield once the display is in place. If any problems are
noted, take corrective action before mounting the display.

All small matrix displays must be supported every eight feet with a maximum three foot
overhang on each end of the display. The distribution of these supports is to be symmetrical,
with a minimum of two supports.

Note: These specifications are only accurate for cabinets made with Daktronics channel,
part number HEX-319.

Drawing A-101424 shows an example method of mounting cabinet displays to columns.
Specific project mounting details will be included in Appendix D if applicable. Please
contact Daktronics for additional mounting details and specifications.

It is the responsibility of the installer to ensure the installation will adequately meet local
codes and standards. The mounting hardware and method is also the responsibility of the
installer. Be sure to maintain a minimum of 2-inch clearance between all drain openings in
the base of the sign and the mounting surface.

Any modification of the Daktronics air filtration system must first be approved by Daktronics
engineering staff.

Electrical installation requires access to the inside of the display (refer to Section 3).

Display Ventilation Requirements (For Enclosed Displays)

&=~ Any new plans for filtering air in this display must be submitted to Daktronics
engineering staff for evaluation and approval or the warranty will be null and void.

In this display, 12 square inches of unobstructed opening per module is required to ensure
adequate display cooling. Allowances must be made to compensate for the percentage of
screen in the material covering the openings in the enclosed structure. If air must be forced
into the enclosed area, 110 cubic feet per minute must be provided per module (one module =
12" x 24" display active area, or 8 rows x 16 columns of lamps).

2-2
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For example, an 8x80 double face display enclosed with an enclosed center cabinet would
require 120 square inches, or 0.83 square feet, of unobstructed opening in the bottom of the
center cabinet.

2(8x80)/128=10 modules 10 modules x 12 square inches = 120 in” or .83 feet’
In an enclosed display, if ventilation air to the cabinet is to be pre-filtered, the effective
filter area is to be no less than 2.3 square feet per 1.0 square feet of filter face area and the

filter media is to have an average arrestance of 90-92%. Initial resistance should not exceed
0.41 wg at 500 fpm.

2.5 Removing An 8x16 Module

Refer to Section 4.1 for instructions regarding module removal and replacement.

2.6  Properly Securing The Lens And Lens Assembly

Reference Drawing: Correct Lens Position ............cccccceeeeveeeeeenn, Drawing A-75204

Look down the rows of louvers from either end of the display and ensure that all lenses are
secured properly (refer to Section 4.3). Lenses that are not secured will be easily noticed as
the lens removal tab or the lens itself will not be in alignment with the other lenses or lens
removal tabs of that row. Also ensure that the rows of louvers are in proper alignment. Refer
to Drawing A-75204 for more information.

Be sure the seal between the lens assembly and the top of the display is waterproof. This seal
should be checked with the 0.032" feeler gauge provided. Insert the feeler gauge between the
module and the top of the display.

1. Asthe feeler gauge is slid along the top of the display, there should be considerable
resistance. This indicates that the weather stripping (HS-1149) is providing a good,
tight seal against moisture.

2. If the feeler gauge moves freely or with very little resistance, the cause must be
found.
e |t may be that the weather stripping on either the module or the border is
damaged and must be replaced.
e If the weather stripping is not damaged, then the perimeter border must be
adjusted so that a good, tight seal is obtained between the weather stripping of
the module and the perimeter border.
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Section 3 : Electrical Installation

3.1

Grounding

Proper grounding is necessary for reliable equipment operation. It also protects the
equipment from electrical disturbances and lightning. If the following grounding methods are
not adhered to, the warranty will be void.

=> Displays MUST be grounded according to the provisions in Article 250 of the National
Electrical Code.

The steel support structure for the display cannot be used as grounding. The support is
generally imbedded in concrete, and if it is in earth, the steel is either primed or it corrodes,
making it a poor ground.

The two considerations for power installations, new power installations and existing power
installations, differ slightly.

= Note: Requirements for surge protection are the sole responsibility of the customer!

3.1.1. New Power Installations

Figure 2 illustrates the proper power and grounding installation showing an earth
ground conductor from the power source. This method should be used whenever a
new installation needs to be done for a display.

Note that this installation shows an earth ground conductor from the first point of
disconnect or power source to the display location. The earth ground conductor must
then be tied securely to the display cabinet via the load center or in some cases
directly to the cabinet. Another conductor is then run from this termination to a
copper earth ground rod, making certain that the termination to the ground rod is
secure. This termination should be made with a brass or copper connection.

The earth ground rod should be the diameter and length appropriate for the local
electrical code. The earth ground conductor should be of the same size as the line
and neutral conductors or no less

Power Source | — — — — — — — — _ Hne3y | _

Fuse Disconnect Earth Ground
{Not Furnished) Terminal Provided

Line 3 than one size under these
Line 2 conductors.

Line 1

Meutral (WWhite)

Earth Ground Green or Bare Copper

Hote:
Capper earth ground rod Load center or ground

per local electrical code conductor must be
securely fastened to the

display cabinet.

Display Load Center or
Steel support structure Power Entrance Enclosure
may not be used for grounding

Figure 2: New Power Installation
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3.1.2 Existing Power Installation

In many cases, displays will be installed where it is advantageous to use an existing

power installation. These existing power installations may not have an earth ground
conductor. If this is the situation, the earth grounding should be done as outlined in

Figure 3.

Note that if new power is being pulled to the display, the new power installation
method (Figure 2) using an earth ground conductor from the source is recommended.

The existing power installation method used in Figure 3 is not as effective in
protecting equipment as the method in Figure 2. In Figure 3, the neutral conductor
must be tied to the ground terminal provided in the load center in the power entrance
enclosure. A conductor size equal to the neutral must be ran from the terminal to an
earth ground rod in accordance with local codes.

Power Source | — — — — — — — — — — N4 | _ o

Fuse Disconnect Line 1 Earth Ground
(Not Furnished) e Terminal Provided

Neutral (ihite)

Note:
Capper earth graund rod Load center or ground

per local electrical code conductar must be
securely fastened to the

display cabinet.

Display Load Center or
Steel support structure Power Entrance Enclosure
may not be used for grounding

Figure 3: Existing Power Installation

3.2 Driver/ Module Numbering System

Displays are shipped with the internal signal and power harness connections completed. Each
wire harness is labeled with a number that corresponds to the identification number of the
module(s) to which it is connected. The following table shows an example of the module
numbering system.

Al101 | A102 | A103 | Al104 | A105 | Al106
A201 | A202 | A203 | A204 | A205 | A206
A301 | A302 | A303 | A304 | A305 | A306

«  The labeling reference begins with the left module and increments to the right.

- Some signs are multiple-faced. The letter A indicates that module is for sign face “A.”
The letter B would indicate sign face “B,” etc.

« The hundreds digit indicates the display line number. A101 through A106 make up the
first line of the display. A201 through A206 make up the second display line and so on.
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3.3 Power Connection

Reference Drawings: Power Term Panel Layout.......................... -
Power Specifications............ccccvvvvvvieeneeenn. Drawing A-103186

The power termination panel is located in the left end of the display (front view). Follow the
instructions in Section 4.1.1 to remove the far left module to access the termination panel.
Drawing A-103140 shows a typical power termination panels for either the master or the slave
faces. For a2V display, power needs to be brought into both faces. The termination panels are
located in the left end (front view) of each display face. Connect power as stated below.

The conduit for power should enter the display face near the termination panel. Knockouts are
provided in the back sheets for power cable conduit attachment. Refer to the reference drawing
schematic for your model in Section 3.6 and to Drawing A-103186 for power requirements
(note: power stated is per display face). The maximum power requirements are also given on
the Daktronics serial tag. The power is connected to TB41, located at the bottom of the
termination panel. Connect as follows:

1. Route power through conduit into the display and over to the termination panel.
2. Connect the white neutral wire(s) to the position labeled NEUT on TB41.
3. Connect the hot wires to the positions labeled L1 and L2 of TB41 for 120/240 single
phase power and to L1, L2 and L3 of TB41 for 120/208 three phase power.
4. Connect the ground wire to E41 (Earth Ground). Refer to Section 3.1 for special
grounding instructions.

The customer is to supply a fused main disconnect(s) for power distribution to the termination
panel. This customer supplied fused main disconnect is considered the service entrance point.
The main disconnect should be mounted at or near the point of power supply connection to the
display. A main disconnect should be provided for each supply circuit to the display. The
means of disconnecting must be located in a direct line of sight from the display or outline
lighting that it controls. This requirement provides protection by enabling a worker to keep the
disconnecting means within view while working on the display.

I"Exception: Means of disconnection which are capable of being locked in the open position
may be located other than in direct line of sight.

Due to the inrush current required by the transformers on start-up, the main disconnect may
have to be over sized (or use high-magnetic trip [HID] breakers) to handle this momentary
inrush current requirement.

When terminating the incoming power to the term panel, the individual power phases are to be
balanced as evenly as possible. Current draw per line, as noted on the sales literature or
schematic, is shown as the high leg current draw.
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3.4 Control Cable Requirements

On 2V displays, regardless of the controller type used, signal interconnection will be
required between multiple faces. The Venus 1500 based controller, or line receiver
(Figure 8 in Section 4.6.1.1), is built into the left end (front view) of the master
display face. The controller enclosure is accessed by removing the far left module
(front view). Refer to Section 4.1.1.

3.4.1 RS/232 (Venus 1500 System)

This cable is a 2-conductor shielded cable used to transmit a RS/232 signal
(Daktronics part number W-1117). This shielded cable should not be
subjected to mechanical flexing after installation. This cable is not for direct
burial and should be routed in a dedicated, grounded metallic conduit at the
base of the display structure. This cable has a maximum length of 25 feet.

3.4.2 RS/422 (Venus 1500 System)

This cable is a 6-conductor unshielded cable used to transmit a RS/422 signal
(Daktronics part number W-1210). This unshielded cable consists of paired
wires. They should not be subjected to mechanical flexing after installation.

Note: This cable is not for direct burial and should be routed in dedicated
metallic conduit.

3.4.3 Modem (Venus 1500 System)

The modem option will use standard telephone cable routed through conduit.
The local telephone company will need to assist in this installation. Ask the
phone company which colors are used by the TIP, and the RING for signal
hook up.

iNote: The telephone lines must be standard, direct dial lines and not run
through a switchboard/ communications system.

3.4.4 Fiber (Venus 1500/Venus 4600 System)

This cable is a 4-fiber cable (Daktronics part number W-1376). Two of the
fibers are used for display communications, and the other two are saved as
spare fibers. This cable may be either direct burial or routed in conduit, but
should not be subjected to mechanical flexing.
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3.5 Signal Termination From Computer To Display

Reference Drawing: V1500 Signal Termination .................]

|Drawing A-103727|

The method used to route and terminate signal at the display differs according to the
type of control cable used. The following sets of instructions cover the various control
cables listed in Section 3.4. Refer to the procedure that is appropriate for your display.
Drawing A-103727 illustrates Venus 1500 signal terminations for RS/232, RS/422,

modem and fiber optic control cables.

3.5.1 RS/232 (Venus 1500 System)

Reference Drawing: Sys. Riser Diag. (232)

.......... |Drawing A-103729

Mount RS232 J-box at the base of the display (within 25 feet). Route conduit
and cable from the J-box to the left end of the master face. Continue cable
into the controller box fitting labeled “Signal In.”

One end of the signal cable should be terminated to the 6 position terminal
block on the controller in the display labeled “RS232 IN” (TB1). Drawing
A-103727 is an example of the termination block. The other end is
terminated at a J-box at the display structure (as shown below). The laptop
PC connects to the J-box through the serial cable (refer to Drawing A-

103729).
J-Box Field Cabling | Terminal Block (RS232 In)
Pin 1 (N.C.)
Pin 2 (N.C.)
TB41-2 Clear Pin 3 (TX-P)
TB41-3 Shield Pin 4 (GND)
TB41-1 Black Pin 5 (RX-P)
Pin 6 (N.C.)

3.5.2 RS/422 (Venus 1500 System)

Reference Drawing: Sys. Riser Diag. (422)

......... Drawing A-103728

Route conduit and cable from the PC running Venus 1500 to the left end of
the master display. Continue cable into the controller box fitting labeled
“Signal In.” One end of the signal cable should be terminated to the 6
position terminal block in the display labeled “RS422 IN” (TB2). Drawing
A-103727 is an example of the termination block. The other end is
terminated at the signal converter (Daktronics part number 0A-1127-0237) in
the control room (as seen in the following table). Refer to Drawing
A-103728.
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Signal Converter (J4/35) | Field Cabling | Terminal Block (RS422 In)

Pin 1 (GND) Red Pin1 (GND)

Pin 2 (RX-P) Black Pin2 (TX-P)

Pin 3 (RX-N) Brown Pin3 (TX-N)

Pin 4 (TX-P) White Pin4 (RX-P)

Pin 5 (TX-N) Blue Pin5 (RX-N)
Green Pin6 (GND)

Pin 6 (GND) Shield (Bare) N.C.
3.5.3 Modem (Venus 1500 System)

3.54

Reference Drawing: Sys. Riser Diag. (Modem) ...lDrawing A-103725 |

Route conduit and telephone cable to the left end of the master display.
Continue cable into controller box fitting labeled “Signal In.” Remove the
telephone terminal block cover and connect wire using standard telephone
wire colors. Replace the cover. Plug the short telephone RJ-11 cable into the
block and into the phone in RJ-11 jack of the modem board (refer to
Drawing A-103727 and A-103725).

Fiber

Reference Drawing: Sys. Riser Diag. (Fiber)....... J.DLawmq_A_lDBBDJ

Sys. Riser Diag. (S.L.1.) ......|Drawing A-103731]
S.L.1. Signal Terminations....[Drawing A-103740 |

Route conduit and fiber cable from the PC to the left end of the master
display. Continue fiber to the controller box. Refer to proper section below.
Maximum fiber optic cable run should not exceed 2000 feet.

3.5.4.1 Venus 1500 System

Route fiber into controller box fitting labeled signal in. Terminate
fiber. Plug fiber ends into RX In and TX IN as shown in Drawing
A-103727 in Section 3.5.1. Terminate fiber at PC and plug
corresponding colors into signal converter (Daktronics Part Number
0A-1127-0239) as shown below:

PC Fiber Converter Field Fiber Display Controller

G N N T —— J4(TX2-IN)
J2(TX-OUT) | oeoeemceeceee J5(RX2-IN)

3.5.4.2 Venus 4600 System

Route fiber into serial line interface box and terminate fiber. Plug
fiber into J8 (RX). Refer to Drawings A-103731 and A-103740.
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3.6 Interconnect of 2V Displays

The procedure for interconnecting 2V displays differs for Venus 1500 and Venus 4600
controlled displays. Information on both types is contained in this section. Refer to the
instructions appropriate to your display.

3.6.1 Venus 1500 Controlled Display

Reference Drawing: Interconnect, 2V..........ccccccvvvvnnnnnn. |Drawing A-104023 |

Signal is directed from the computer running the Venus 1500 software to the Venus
1500 based controller which is located in the independent (master) display only.
Signal is then relayed to the slave display through one 25 foot long 12 pin and one 25
foot long 25 pin interconnect cable. The cables are located in the slave display. The
cables are to be routed out through the back sheet of the slave display and into the
master display. The interconnect cable location is labeled on the back sheet.
Knockouts are provided in the back sheets to provide for easy installation of the 2.0”
conduit for routing the interconnect cables through. When placed back-to-back, the
displays can have a maximum separation of 5 feet if the displays are 144 pixels long.
For every 16 columns less in length, the displays can be 2 feet further apart.

To interconnect the displays:

1. The 20 pin interconnect cable is plugged into the input jack of the vertical
shift board located at the upper-left end (front view) of the slave display
(module 101).

2. Plug the other end of the 20 pin interconnect cable into the output jack (J5) of
the master/slave board (refer to Drawing A-104023) in the fan control
enclosure (A42) of the master display.

3. The 12 pin interconnect cable is attached to the 12 position terminal block
(TB31) in the fan control enclosure of the slave display (A42).

4. Plug the other end of the 12 pin interconnect cable into the output jack (J3) of
the master/slave board in the fan control enclosure (A42) of the master
display. The fan control enclosure location is labeled on the back sheet.

3.6.2 Serial Line Interface Controlled Display (Venus 4600)

Signal is directed from the Venus 4600 computer to a serial line interface in one of
the two displays. This display will then be considered the master. A fiber optic
interconnect harness is then required to route the signal from the master display serial
line interface to the serial line interface in the remaining display (slave). 50 feet of
fiber optic interconnect cable is provided in the slave display. The interconnect cable
location is labeled on the back sheet. Knockouts are provided in the back sheets to
provide for easy installation of conduit for routing the interconnect cable through.
When placed back-to-back, the displays can have a maximum separation of 25 feet if
the displays are 144 pixels long. For every 16 columns less in length, the displays
can be 2 feet further apart.
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3.7

To interconnect the displays:
1. The fiber optic interconnect harness is connected to the J8 (RX) plug of the
serial line interface in the slave display.
2. Plug the other end of the interconnect harness to the J6 or J7 (TX) plug of the
serial line interface in the master display.

Module Connections

3.8

Reference Drawings: Schem., 24112 to 24114 - 10 S1600.......... Drawing B-76996 |
Schem., 2448 to 2496 - 10 S1600.............. [Drawing B-76997]

Schem., 1680 to 16144 - 10 S1600........... [Drawing B-76998

Schem., 1648 to 1664 - 10 S1600.............. Drawing B-76999

Schem., 848 to 8144 - 10 S1600............... [m_l-
The displays are shipped with signal and power harness connections to the modules. Refer to
Appendix D for the appropriate drawing that pertains to your display size.

To remove a module, unplug the 9 pin mate-n-lok power plug on the back of the module and
the signal connections and refer to Section 4.1.1.

Power Line Voltage Considerations

Display brightness and lamp life are generally determined assuming an average incoming line
voltage of 120 volts AC at 60 hertz. If the line voltage varies from that value, both lamp life
and brightness will be affected. Refer to the following table. The following chart is based on
the manufacturers’ test data and on laboratory conditions.

A voltage check should be done prior to display installation. This voltage monitoring is
necessary to maximize lamp longevity.

Predicted lamp life and candle power values are for lamps operating in a laboratory with
continuous operation in a stable temperature and mechanical environment. Actual values
will differ from predicted life because of switched operation, varying temperature,
mechanical vibrations due to wind, traffic and sign service and actual hours of operation
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3.9

Display Voltage Monitoring

Turn on the power to the display and configure the display to have 50% of the lamps on per
module. This can be done by either:

1.
2.

creating a static sequence with alternate columns on, or
selecting the sequence from the appropriate controller manual under the
diagnostics section.

Record the readings on both power reports provided in Appendix C. Send one of the
completed power report forms to Daktronics Customer Service and keep one report form for
your own records.

Line and lamp voltage should be monitored every six months or whenever a significant
change occurs in the area which could affect line voltage (e.g., additional business moves into
the area or perhaps the power company installs a new transformer). To alter lamp brightness
and/or lamp life, refer to Section 4.2.

3.9.1

Line Voltage

Take a line voltage reading of all phases with the display running and record the
results. For the phase with the highest reading, record line voltage over a period of
24 hours (minimum).

If there are any reasons to suspect large voltage fluctuations, a recorder should be put
on at least one phase of the power for a period of one week while the display is being
operated normally. Contact Daktronics Customer Service department with respect to
this recording.

If you don’t have the proper equipment to accurately monitor the line voltage, you
may:

Have the local power company take the readings.

Rent the equipment from a local service company.

Have Daktronics customer service recommend the proper equipment.
Rent the equipment from Daktronics.

If the line voltage is above 120 volts, changing the transformer configuration will
increase lamp life. Refer to the lamp life chart in Section 3.7 to determine the
estimated lamp life after determining the lamp voltage from the above voltage
monitoring test.

If the measured input line voltage is over the particular transformer rated input
voltage, increased voltage will be delivered to the lamp which in turn will greatly
reduce lamp life. Connecting the 7V buck winding will reduce lamp voltage and
increase lamp life.

Lamp life of a Marquee-type display is estimated to be 17,000 hours with a line
voltage of 120 volts at the 120 volt tap on the transformer. Lamp life of a Sports-type
display is estimated to be 5,466 hours with a line voltage of 120 volts connected to
the 10V Boost tap on the transformer. Lamp life results will also vary with
programming style and use of dimming mode.

3-10
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3.9.2 Lamp Voltage

To test the lamp voltage:

1. Locate two modules which are powered by the same transformer.

2. Remove the lens and an ON lamp from any column numbered 6-10 from one
of the above modules (Figure 4).

3. Place a lamp in the lamp socket
of the lamp voltage tester and
insert the probe of the tester
into the lamp socket (Figure
5).

4. Place the probes of the voltage
tester leads into the holes of the
lamp voltage tester (Figure 6).
Record the lamp voltage
reading on the forms provided.

=" USE EXTREME CAUTION!
Do not short across the terminals of
the voltage tester. Doing so will
damage the module electronics. Figure 4: Removing An ON Lamp

5. The above steps should be repeated for at least two more modules.

Figure 5: Lamp Voltage Tester Figure 6: Lamp Voltage Test With Volt Meter
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3.10 Dimming

For outdoor Starburst technologies, the display can be dimmed and brightened manually.
This can also be done under the BRIGHTNESS menu through the Automatic option (if there
is a light detector with the display). At a certain level of ambient lighting, the lamps will dim.
During the day time, the lamps should be brightest because they are competing with sunlight.
In the evening and at night, they should be dimmer because they are not competing with
sunlight. If a light detector is not present, make sure that the controller is set to have manual
brightness during daylight hours or control the dimming level through scheduling.

To change the dimming, refer to the software operator’s manual (Venus 1500, ED 9067,
Venus 4600, ED 4602).

3.10.1 Light Detector Installation - Venus 1500

Refer to Appendix A for light detector mounting instructions.

A light sensor can be easily connected to the display controller as follows:
1. Route the light detector cable (Daktronics part number W-1234) through
conduit and into the display.
2. Continue the cable into the controller box fitting labeled “LIGHT.”
3. Strip the insulation and terminate wires to TB7 as shown below. Refer to
Section 4.6.1 for the location on TB7.

Light Field Controller Terminal
Detector Cabling Block (TB7)
+V Red Pin 1 (+5V)
GND Black Pin 2 (GND)
P Green Pin 3 (Light - P)
N White Pin 4 (Light - N)

3.10.2 Photo/Temp Sensor Installation - Venus 4600

Refer to Venus 4600 Installation/Operation Manual (ED-4602) for photo/temp
sensor installation.

3.11 Temperature Sensor

3.11.1 Venus 1500 System

Refer to Appendix A for sensor mounting instructions.

A temperature sensor can be connected to the display controller as follows:
1. Route the temperature sensor cable (Daktronics part number W-1234)
through conduit and into the display.
2. Continue the cable into the controller box fitting labeled “TEMP.”
3. Strip the insulation and terminate wires to TB7 as shown in the following
table. Refer to Section 4.6.1 for the location on TB7.
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3.11.2

Temperature Field Controller Terminal
Sensor Cabling Block (TB7)
+V Red Pin 7 (+5V)
GND Black Pin 8 (GND)
P Green Pin 5 (Temp-P)
N White Pin 6 (Temp-N)

If using the same temperature sensor to control multiple displays, connect the signal
wire (P & N) to additional displays.

s=\Warning: Do not connect +5V and GND to additional displays!

Venus 4600 System

Refer to Venus 4600 Installation/Operation Manual (ED-4602) for photo/temp
Sensor Installation.

3.12 First Time Turn On

After all connections are made, it is time to turn on the display for the first time field test.

1.
2.
3.

Remove the fuses from the power termination panel.
Turn power ON to the display.
Carefully check the voltage between the hot lines and neutral. The normal voltage
range is between 120VAC and 125VAC. Refer to Section 3.8 for voltage
considerations.
If there are problems with voltage, check with your local electrician or power
company. Refer to Section 3.9.1.
Turn the power OFF and replace the fuses and covers of the termination panels.
Fasten the display modules back in place.
Turn power ON to the display.
The controller will do a power up test, displaying the following:
Venus 1500 System:
1. Output Test (DDD’s)
Product Name (Galaxy)
Display Size (Row x Column)
Firmware Number (ED-10134)
Firmware Revision (Rev X.XX)
COML1 Configuration (C1: V15/RTD)
COM2 Configuration (C2: None)
Line Frequency (60 Hz)
9. Hardware Address (HW: XX)
10. Software Address (SW: XX)
11. Display Name
12. Modem if present (Modem)

©ONOUTEWN
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Venus 4600 System:
The display will blank until a sequence is run on the controller.

8. When the test patterns are done the Venus 1500 controller will run messages stored
in the battery backup memory. These messages will continue to run until the power
is turned off or the messages are changed using the programmer’s console.
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SINGLE FACE MESSAGE CENTER DISPLAYS

MATRIX 120/208 3 PHASE 120/240 SINGLE PHASE
4 WIRE PLUS 3 WIRE PLUS
SIZE GROUND GROUND
(IN AMPS) (IN AMPS) TOTAL WATTS

MARQUEE SPORTS MARQUEE SPORTS MARQUEE SPORTS
8 X 48 5 6 11 12 1920 2235
8 X 64 11 12 11 12 2560 2980
8 X 80 11 12 16 19 3200 3725
8 X 96 11 12 16 19 3840 4470
8 X 112 16 19 21 25 4480 5215
8 X 128 16 19 21 25 5120 5960
8 X 144 16 19 27 31 5760 6705
16 X 48 11 12 16 19 3840 4470
16 X 64 19 19 21 25 5120 5960
16 X 80 21 25 27 31 6400 7450
16 X 96 21 25 32 37 7680 8940
16 x 112 27 31 37 43 8960 10429
16 X 128 32 37 43 50 10240 11919
16 X 144 32 37 48 56 11520 13409
24 X 48 16 19 27 31 5760 6705
24 X 64 21 25 32 37 7680 8940
24 X 80 27 31 43 50 9600 11174
24 X 96 32 37 48 56 11520 13409
24 X 112 37 43 59 68 13440 15644
24 X 128 43 50 64 74 15360 17879
24 X 144 48 56 75 87 17280 20114
32 X 80 43 50 64 74 13182 15282
32 X 96 46 53 67 78 15742 18262
32 x 112 64 75 85 99 18493 21433
32 X 132 64 75 90 104 21053 24413
32 X 144 70 81 107 124 23804 27584
40 X 80 51 59 72 83 16381 18901
40 X 96 64 74 85 99 19772 22924
40 X 112 64 74 107 121 22972 26332
40 X 128 85 99 111 129 26172 30372
40 X 144 85 99 128 149 29563 34289
48 X 80 64 74 85 99 19964 22904
48 X 96 69 79 107 124 23612 27392
48 X 112 85 99 117 137 27451 31862
48 X 128 92 106 134 155 31483 36523
48 X 144 107 124 149 174 35322 40993
56 X 80 64 74 107 121 22972 26332
56 X 96 85 99 119 137 27643 32054
56 X 112 97 111 140 161 32123 37163
56 X 128 107 124 156 180 36602 42482
56 X 144 123 143 179 207 41273 47888
64 X 80 85 99 111 129 26172 30372
64 X 96 92 106 134 155 31483 36523
64 X 112 107 124 157 182 36794 42674
64 X 128 128 149 180 208 42106 48826
64 X 144 138 159 202 233 47225 54785
72 X 80 85 99 128 149 29563 34289
72 X 96 107 124 149 174 35322 40993
72 X 112 123 143 179 207 41273 47888
72 X 128 138 159 202 233 47225 54785
72 X 144 149 174 226 261 53368 61873

ABOVE CHART IS FOR SINGLE FACE DISPLAY,
EACH DISPLAY FACE WILL REQUIRE POWER AS IF IT WERE A SINGLE FACE DISPLAY.

FOR DOUBLE FACE OR 2V DISPLAYS,

CHGD 2496 MARQUEE TOTAL WATTS

DAKTRONICS, INC.

BROOKINGS, SD 57006
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CHANGED SPORTS 8X48 120,208 FROM pros: 1600 SERIES MESSAGE BOARDS
2 | 1ouuies |50 & RLONG e PWR SPEC'S: 8, 16, 24,32,40,48,56,64,72 HIGH DISPLAYS
1| s0gunos | ARD 2 Marmix > TOR 9% 40, 48,08 B g oG oes. B: TWOODARD orawn Bv: RLONG oae: 05JUN98
REVISION | APPR. BY:
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VENUS

1500

FAN CONTROLLER

/» MODULE A101 NOT SHOWN

DISPLAY 1 (FACE "B”)

|
12 CONDUCTOR FAN CONTROLLER } 20 CONDUCTOR DISPLAY DATA
|

CABLE SUPPLIED WITH FACE "B — — CABLE SUPPLIED WITH FACE "B”
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Section 4 :

Maintenance & Troubleshooting

Important Notes:

1.

Power must be turned off before any repair or maintenance work is
done on the display!

Any access to internal display electronics must be made by qualified
service personnel.

Do not operate the display with the back sheets removed! The
cabinet is positively pressurized, directing adequate airflow around
the lamps and out through the lenses. Display operation without the
back sheets in place and fans running could cause damage to the
display and will void the warranty. Make certain the back sheets are
fastened securely into place.

Dirt and contaminants may enter the display if it is operated without
the fan filters in place or with dirty fan filters. These contaminants
may cause premature failure of the electronic components.
Operating the display with dirty fan filters or without fan filters will
void the warranty.

The Daktronics product managers engineering staff must approve
any changes that may affect the weather-tightness of the display.
This is to include, but is not limited to, border shrouding, back
sheets, cooling fans, fan filter and filler panels. If ANY modifications
are made to the weather tightness of the display, detailed drawings
MUST be submitted to our engineering staff for evaluation and
approval or the warranty will be null and void.

4.1 Service Procedures

This display is designed to be serviced from the front (front access).

4.1.1 Removing a Module

Reference Drawings: Lens Removal, Front Access.......... |Drawing A-99898

Lens Assy Removal, Front ............. [Drawing A-99899

For many maintenance or repair procedures, the first step is to remove a module. Each
8x16 lens assembly is secured to the frame by two spring-loaded latches, one on each
side. Follow these instructions for access to these latches:

1.

2.

Remove the lens from row 4, column 1, and the lens from row 4, column 16 of the
lens assembly. Refer to Drawing A-99898.

Place the front access tool, 0M-95442, into the latch access hole. The angled edge of
the tool should be down so it wedges the latch pin down as it is pushed further into
the access hole.
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4.1.2

3. When the front access tool is fully inserted, the module latches should be released.
Refer to Figure 7, below.

Figure 7: Removing a Module

4. With the latch released, pull the module slightly away (about a half-inch) from the
display. This will prevent it from re-latching. Refer to Drawing A-99899. Use care
to avoid bending the louvers.

5. Repeat this procedure on the other side of the module.

6. With both sides unlatched, the module should pull away from the display far enough
so the signal and power harness can be disconnected from the lampbank. When the
signal and power harnesses are removed, the module can be removed from the
display.

Note: A 3/16" slotted screwdriver may be used in place of the access tool
(Daktronics part number 0M-95442).

Removing a Lampbank

41.3

The lampbank, also called the lamp driver display board, is attached to the lens assembly
with a metal tab at each corner. The lampbank is illustrated in Figure 12 in Section 4.8.
To remove the lampbank:
1. Push the clips in with your thumb while gently pulling the lampbank out.
2. Repeat this step for the three remaining corners. Lampbanks should be serviced
in a static-free area to prevent static electricity from damaging the components.

Replacing a Lampbank

When lampbanks are re-attached to the lens assemblies, be sure the lamp sockets are
seated tightly against the reflectors. All four tabs, one in each corner, must be snapped
securely onto the lampbank. If the lampbank is not secured properly to the lens assembly,
the lamp filament will not be at the focal point of the reflector and parts of that lens
assembly will appear dim.

42
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4.1.4 Replacing the Module

To re-install a module in the display refer to the following list of instructions:

1. Reconnect power and signal connections to the lampbank.

2. Tilt the module about 30 degrees and place the bottom corners of the side
brackets to the inside of the frame verticals.

3. Push the module firmly back into place until the latches snap into place and the
lens assembly is secured to the display. It may be necessary to use a solid object,
such as a short length of two-by-four, to properly seat the assembly. Place the
two-by-four across the louvers so the pressure on them is evenly distributed and
strike the board with the heel of your hand. This should drive the assembly in
place.

4. Pull firmly on the assembly to ensure that it is fully in place and secured to the
display. The lens assemblies must fit together tightly enough so the weather
stripping forms a seal and prevents water from leaking between the lens
assemblies and into the display. The seal between the modules should be checked
with a 0.032” feeler gauge. Refer to Section 2.5.

S. Snap the lenses back into the face plate of the lens assembly. If a lens is not
replaced properly, it is easily noticed. The lens removal tab or the lens itself will
not be in alignment with the other lenses or lens tabs.

6. Ensure that the rows of louvers on the lens assembly are in proper alignment.

4.2 Lamp Testing And Replacement

This display is designed for easy lamp replacement with front access. Non-functioning lamps
should always be replaced prior to scheduled events, or as soon as possible, for best viewing.

A 3.58 watt lamp is positioned behind each lens. Use the controller lamp test to locate bad lamps.
Use the lamp test form located in Appendix C to mark the location of bad lamps. Refer to
Section 4.19 for the part numbers of replacement lamps and lenses.

e  Daktronics-approved 3.58 watt lamps have an estimated life of 17,000 hours if operated
at 11.0 volts. Always use Daktronics approved lamps. Lamps purchased from
Daktronics are built to tighter specifications than similar lamps built in standard
production. The recommended lamps give the sufficient intensity and beam spread to
match the display design. Lamps not built to Daktronics specifications will not perform
as well, will not give the intended results, and will adversely effect the beauty of the
display.

e  Lamp testing should be done by a qualified individual who is capable of operating the
controller equipment.

e Display power must be OFF for lamp replacement.
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4.21 Lamp Life

The life rating of a lamp is the average value in hours within which 50% of a test quantity
is expected not to fail and within 70% of the rated life, 90% of a test quantity is expected
not to fail.

Lamp life will be increased if the average intensity of the lamp is less than maximum.

Predicted lamp life is for lamps operating in a laboratory with continuous operation
in a stable temperature and mechanical environment. Actual lamp life will differ from
predicted life due to switched operation, varying temperature, mechanical vibrations due
to wind, traffic and display service, and actual hours of operation.

Typically, lamp failures for the 17,000 hour 11.0 volt lamp in the 1-"2" displays may be
expected as follows.

»3% of the lamps normally fail upon reaching 35% of rated life (5,950 hours).
»10% of the lamps normally fail upon reaching 70% of rated life (11,900 hours).
*»50% of the lamps normally fail upon reaching 100% of rated life (17,000 hours).

The balance of 50% of the lamps last longer than the rated life of 17,000 hours.

Example: The following chart shows predicted lamp failure for various displays based
on a lamp voltage of 11.0 volts, assuming the display is in operation for 18 hours a day.
This chart is based on the manufacturers’ test data and on laboratory conditions.

16x112
(1792
lamps)

5.950 250 12 16 19 23 27 54

10

11,900 500 38 51 64 77 90 179

50

17,000 722 192 256 320 384 448 896

4.2.2 Controller Lamp Testing

Lamp testing should be done by a qualified individual who is capable of operating the
controller equipment. Whenever you test lamps, make photo copies of the lamp test form
in Appendix C. (Keep the original copy in Appendix C.) Complete one of these forms
each time you test and replace lamps. Lamp test forms for your display size are also
available upon request.

4.2.2.1 Venus 1500 System

A lamp test can be run by putting the display controller in test mode. (Refer to
Section 4.6 to set the display controller to test mode.) Set to address zero and
power up the display. The display will run several patterns which allow you to
spot bad lamps.
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4.2.2.2 Venus 4600 System

The Venus Diagnostics program provides two ways to check for bad lamps. If
the display is not visible from the controller, you must use the Pattern Test
method. Ifthe display is visible from the controller you can use the Pixe!
Locator method, which allows you to locate bad lamps without leaving the
controller.

Pattern Test Method: The Pattern Test method turns on the lamps in a pattern
that makes it easy to spot bad lamps and record their location.

To run the Test Pattern:

1.

AU AW

From the Venus 4600 Shell, open the Monitor program.

Open the Diagnostics program.

In the Diagnostics text box, select Lamp Test.

Be sure the sign is in both the Diagnostics and the Monitor programs.
Under Lamp Test Type, select Pattern Test.

Select Start Test. This lights up every other column, making it easy to
spot any bad lamps. This pattern will be indicated on the monitor screen.
To change to the alternate columns press <F5>.

Check your display and record the location of any bad lamps on the test
form.

The Pixel Locator Method: The pixel locator method checks for bad lamps
without the operator having to leave the controller.

To run the Pixel Locator:

1.

NN

From the Venus 4600 Shell, open the Monitor program.

Open the Diagnostics program.

In the Diagnostic text box, select Pixel Locator.

Select the driver size of your display, (8 by 16).

Click on Start. This lights the entire top row and the entire left column

of lamps, exposing any lamps which have gone bad.

a) If you spot a bad lamp, arrow to the right until the lighted column is
on the bad lamp, i.e., the intersection of the lighted row and the
lighted column is on the bad lamp.

b) To record the location of the bad lamp, press the Stuck Off button. If
you have a lamp that is stuck on, follow the same procedure but press
the Stuck On button instead of the Stuck Off button.

Arrow down one row at a time to check each row for bad lamps,

recording each bad lamp in the same way.

After marking the location of all the bad lamps, turn the display power

off at the main power disconnect.
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4.2.3 Optional Lampbank Driver Test Table

The purpose of the test table is to check a driver to find failed lamps on a module
lampbank removed from the display. This test can be used as an alternative to the testing
outlined in Section 4.2.2. A Lampbank Driver Test Table (Daktronics Part Number 0A-
1089-0075) can be purchased by contacting Daktronics Customer Service.

When a module with bad lamps is spotted and removed from the display, use the test table
to determine which lamps need replacing. Once the bad lamps have been replaced, the
test table can then be used to re-test the module to ensure that all of the lamps are
working. Use the following steps as a guide when using the test table for lamp
replacement:

1. Plug the test table into a standard 120 volt outlet. Make sure the power switch is
OFF.

2. Remove the module from the display (refer to Section 4.1).

3. Attach the power and signal cables of the test table to the driver.

4. Turn the power switch ON and mark all bad lamps with a piece of masking tape.

Lamps should not be removed or replaced with power ON, since this may

damage the driver.

Turn the power OFF.

6. Replace all lamps with Daktronics approved lamps of the same wattage. Refer
to Section 4.19 for the correct replacement lamps.

7. Turn display power ON and check if all lamps light up. If the lamps don’t light
properly, refer to the troubleshooting guide in Section 4.18.

8. Turn the power OFF, unplug the lampbank and return it to the display.

i

4.2.4 Individual Lamp Replacement

1.

Grasp the tab on the top center of the lens with the lamp extracting tool (refer to
Drawing A-99898).

Pull out and down on the tab, while using your other hand to Zightly press up on the
louver directly above the lens to be removed. Do not press up on the louver any
further than necessary or the louver may become deformed.

Remove the defective lamp using the lamp extracting tool.

Replace defective lamps with Daktronics approved lamps of the same wattage. Refer
to Section 4.18 for the correct replacement lamps.

Noting proper lens orientation, snap the lens back into the lens/reflector assembly
(refer to Section 4.3).

4.3 Lens Position And Sequence

The slot in the bottom of the reflector accommodates the lens indexing tabs. To insert a lens, set the
lens tabs into the reflector slots and snap the lens up into the vertical position. Make sure that the
lens is snapped in and behind the upper louver offset.

Inspect the profile of the lenses to ensure that all lenses are secured properly. Lenses that are not
secured properly can be easily noticed, as the lens removal tab or the lens itself will not be in
alignment with the other lenses or lens tabs in that row.

Refer to Drawing A-99898 for more information.

4-6
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4.4 The 8x16 Lens Assembly Weather Stripping

Reference Drawing: Lens Assy, Weather Stripping ............................. Drawing A-91100

The top and bottom of each 8x16 lens assembly has a strip of pile weather stripping (Daktronics
part number HS-1149). There is tape weather stripping between each louver assembly
(Daktronics part number HS-1051). The weather stripping helps keep moisture out of the display
and maintains the positive air pressure necessary for proper display cooling. When doing routine
display maintenance, which involves removing the 8x16 lens assemblies, make sure the weather
stripping is intact. If any weather stripping appears damaged, replace it. Refer to the following
instructions and Drawing A-91100.

1. Once the old weather stripping has been removed, clean the top and bottom of the lens
assembly with an adhesive remover so the new weather stripping will adhere.

2. The weather stripping should be applied in one continuous strip on both the top and
bottom of the lens assembly.

3. When finished, the stripping should be flush at the bottom. If the weather stripping is not
tight or buckles anywhere on the lens assembly, it will be difficult to reinstall it in the
display, and it will allow water to enter the display and damage the electrical components.

4. Check the module spacing and weather stripping tightness with the 0.032” feeler gauge
(refer to Section 2.5).

4.5 Louver Replacement

If display louvers become bent or damaged, they must be replaced. The lens/reflector assembly
containing the damaged louvers should be returned to Daktronics for repair or replacement.

4.6 Venus 1500 Based Controller/Serial Line Interface

The Venus 1500 based controller/serial line interface sends data to the lampbanks in the display
and is located inside the master display cabinet (refer to Appendix D for the appropriate shop
drawing). To access the controller box, remove the modules in the left column (front view).
There are five different controller boxes, as follows:

4.6.1 Display Controller Box (Venus 1500 System)

There are three different control boxes available for the Venus 1500 system:
RS232/RS422, Modem and Fiber. Each box has a controller board. In addition, the
modem box has a modem card and the fiber box has a fiber card.

4.6.1.1 Controller

The controller consists of two circuit boards: the product board and the MDC
board. The controller should be replaced as a single unit. Figure 8 shows the
controller. Connections and functions are as follows.
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RS232 IN COM1

TB1 RS232 IN COM1
TB2 RS422 IN COM1
TB3 RS422 OUT COM1
TB4 RS232 IN COM2
TB5 RS422 IN COM2
TB6 RS422 OUT COM2
TB7 TEMP/LIGHT IN
J2 10 VAC

J3 SIGNAL OUT

J3 J2 (Green)
Figure 8: Controller

LED Function and Operation:

On the controller board you will find a series of diagnostic LED’s. The LED’s
are listed below, along with their respective function and operation.

NCTION

~ [ OPERATION |

Controller has power

PWR Always on

RUN Controller is running Flashes

LGHT Light Detector Input Flash rate dependent on light level

EMP Temperature Sensor Input | Flash rate dependent on temperature

RX1 Data In Com1 On during data communication

RX2 Data In Com2 On during data communication
Jumper Settings:

Jumpers W1 and W2 must be both ON for modem system and OFF for all

others systems.

Controller Address and Test Mode:

Before a display can be run in a sign network, it must have an “address.” The
display address can be set by the use of “DIP” switches located on a PC board
known as the MDC. The MDC is the circuit card mounted on the corner of the
product board (as seen in Figure 8).

Locate the DIP switches on the MDC. They should be near TB 7. Refer to
Figure 9 for a picture of the DIP switches.

48

Maintenance &
Troubleshooting



MDC Board

DIP
Switches
R

Product Board f
Figure 9: MDC DIP Switch

When replacing a controller board, be sure to set the DIP switches in the same
address configuration as the defective controller.

A test mode can be activated using the following procedure:
1. Turn off display power.
2. Set the DIP switches to address 0 (flip all the switches toward the
numbers on the circuit board).
3. Restore power to run the test mode.

iNote: Be sure to record the original DIP switch settings.

To exit test mode:
1. Turn off display power.
2. Set address back to original setting.
3. Restore power to display.

Troubleshooting

1 ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF
2 OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF
3 ON | ON | OFF | OFF | OFF | OFF | OFF | OFF
4 OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF
5 ON | OFF | ON | OFF | OFF | OFF | OFF | OFF
6 OFF | ON | ON | OFF | OFF | OFF | OFF | OFF
7 ON ON ON OFF OFF OFF OFF OFF
8 OFF OFF OFF ON OFF OFF OFF OFF
9 ON OFF OFF ON OFF OFF OFF OFF
10 OFF ON OFF ON OFF OFF OFF OFF
11 ON ON OFF ON OFF OFF OFF OFF
127 ON ON ON ON ON ON ON OFF
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To Replace the Controller:

Turn off display power.

Disconnect power and signal connections.

Remove nuts holding controller in box.

Write down MDC address setting.

Remove modeny/fiber board and mounting hardware (if applicable).
Attach modem/fiber board and mounting hardware to new
controller board (if applicable).

7. Insert controller and replace nuts.

W

AN o

4.6.1.2 Modem Board

Power l_gg‘:::;cﬁon The modem board has two (2) LED’s. The Power LED should remain lit
b while power is applied to the modem board. The Active LED will light
when the modem is being initialized and when it is in the process of
communicating. The modem phone input connects to the telephone
terminal block with a small, straight RJ11 cable. The modem RS232 Out
connects to the controller board J1 RS232 In with a small, straight RJ11

cable.

LEp A modem system requires jumpers to be set on the controller board. Refer to
Section 4.6.1.1 for jumper settings.

To replace a modem:
Figure 10: Modem 1. Turn off display power.
2. Disconnect the power and signal connections (refer to Figure 10
for disconnection of power).
3. Remove the four nuts on top of the modem board.
4. Insert the new modem, replace the screws and reconnect the power
and signal connections.

4.6.1.3 Fiber Optic Board

The fiber board has three (3) LED’s. The Power LED (DS1)

Sighal should remain lit while power is applied to the fiber board.
[ Connection The Receive LED (DS2) will light when the display fiber
board is accepting signal from the computer fiber board. The
Power LED Transmit LED (DS3) will light when the display fiber board is
—Receive LED sending signal to the computer fiber board. In addition, the
- Transmit LED fiber module has two (2) input fiber connectors, that the
computer or previous display connect to, and two (2) output
fiber connectors, that connect to the next display. The fiber
board connects to the controller board with a small DB9 to
RJ11 cable.

To replace a fiber optic board:
1. Turn off display power.
2. Disconnect the power and signal connections.

Next Display
J5 (RX) ’Inpul pair from

34 (TX) Comtenoispay 3. The fiber optic board is held in place with four nuts.
Carefully remove them.
Figure 11: Fiber Optic Cable 4. Install the new fiber board, replace the nuts and

reconnect power and signal cables.
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4.6.2 Serial Line Interface (Venus 4600 System)

Reference Drawings: Serial Line Interface ............................ Drawing A-101843

The serial line interface is used in monochrome or 16 color systems with Venus 4600 or
Venus 7000 controllers that provide signal with a fiber optic cable. Display outputs connect
to the vertical shift board in the upper left hand corner of the display (front view). Drawing
A-101843 illustrates the serial line interface which is located in the left end of the display
(front view).

Locate the serial line interface and remove the enclosure cover to see the diagnostic LED’s.
Following is a list of LED’s and their functions:

DS1 - Line Fault (red): This indicates if the controller and data cable are connected
correctly. With the controller turned on, and a good fiber optic connection, it should
be OFF (it may flash ON occasionally). If DS1 stays ON there is probably a break in
the fiber optic cable, a bad termination, or something wrong with the computer.

DS2 - Test Mode (red) This indicates when the serial line interface is in test mode. If
it is ON, a test pattern will appear on the display.

DS3 - Data (amber): This indicates when the serial line interface is receiving data
from the controller. It will flash ON when data is being received.

DS4 - Bright (red): This indicator will be ON when the photocell is detecting a full
bright light level and OFF for other light levels. If no photocell is connected to the
serial line interface, it will flash.

DSS - Power (green): This indicates when the power on the serial line interface is
working. It should ALWAYS be ON.

DS6 - DS13 - Thermostat Inputs (all red): These indicate proper cooling of the
display. These should ALL be ON. When a fan control input (& LED) turns off, the
serial line interface will blank the display. If the cabinet temperature gets too high
(due to fan failure/blocked filters) one the thermostats will open. When the thermostat
opens the associated LED will go off and the serial line interface will blank the display
to prevent damage or the possibility of fire. It will be necessary to locate and fix the
problem to get the display running again.

DS14 - Program (red): This indicates the serial line interface powered-up OK. It
should be ON.

DS15 and/or DS16 -Transmit (both red): Indicate(s) signal transmission out of the
fiber optic transmitter(s) (to the slave face).

1> Note: Refer to Drawing A-101843 to check or change the switch settings for
configuration.
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4.7  Vertical Shift Board
Reference Drawing: Vertical Shift Board .................ccooooii IDrawing A-101842 |
The vertical shift board, illustrated in Drawing A-101842, is used only with the serial line
interface. There is one vertical shift board per line (eight rows). It is attached to the back of the
left-most lamp driver display board in a line (front view) near the signal input jack of the
lampbank (refer to Figure 12). Each vertical shift board is connected to the vertical shift board
below it. Signal is interconnected between each lampbank to the right of the vertical shift board
with a ribbon cable.
4.8 Lamp Driver Display Board
LAMP DRIVER DISPLAY BOARD —
The lamps of the displays are mounted to, and CoL 1 VERTICAL SHIFT BOARD .
controlled by, a self-contained lamp driver ROW1E.2.8.0.0.0.0.00.00.09.010 apl|
. A . . . w@@ﬂogggggg E Q‘C}[;H
display board (Figure 12). This unit receives "eBoc 0000000 mme db|od)
display information from the controller and ] P pooa 00008 :“; el il |
converts it to drive signals, which switch the ]E s ji‘i
lamps. The lamp driver display board has all the L"" cnooooeolonnoanodl
. . Ele o 0 dc ool agooaoaolall
drive components integrated onto the same J
. LSIGNALOUT ~ -POWER L SIGNAL IN
circuit board as the lamp sockets. LENS/REFLECTOR ASSEMBLY
Figure 12: Lamp Driver Display Board
4.9 Master/Slave Board (Venus 1500 Series)
The Master/Slave Board (Figure 13) located in the Master Fans (J2)— Isggye Fans (J3)
master display fan control box, distributes data to both . '
the master and the slave faces and monitors the
thermostats. paste
LEDs
There are 16 LED’s (8 for the master face and 8 for
the slave face) that indicate thermostat status (see Master Outant (14 Siave O out 5
Section 4.14). The master face LED’s are labeled as aster Output (34) ave Output (49)
such on the circuit board and are numbered 1-8 (right Figure 13: Master/Slave Board
to left). The same is true of the slave face LED’s. The
LED numbers correspond to the display thermostats,
which are numbered 1-8, left to right, when viewed from the front.
An ON LED indicates normal operation. If one of the LED’s is OFF, the corresponding
thermostat has opened due to excessive heat. The thermostat will also have signaled the
controller board to blank the display to prevent heat damage. The appropriate thermostat and fan
will have to be checked to determine the cause of overheating. If the display is blank
unexpectedly, check these LED’s if there doesn’t appear to be a problem with the controller.
Note: 24x144 displays have nine thermostats and fans. Thermostats 8 and 9 are connected to
LED 8 on both the master and slave faces. If a failure is indicated by LED number § it
will be necessary to check both thermostat/fan 8 and 9 on the corresponding display.
To remove the Master/Slave board, unplug the cables and remove the four nuts.
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4.10

Lamp Module Transformer

4.11

Marquee display applications are shipped with transformers which, when wired to the 120 volt tap
with a line voltage of 120 volts, will deliver 11.0 volts to the lamp. Lamp life is estimated to be
17,000 hours with this transformer. The replacement Daktronics part number for this transformer
is T-1107.

Due to input line voltage variations from site to site, the resultant lamp voltages may vary, which
may greatly alter lamp life.

If the measured input line volfage is over the particular transformer rated input voltage, increased
voltage will be delivered to the lamp, which will greatly reduce lamp life.

The transformer is capable of adjustment both up and down if line voltage varies enough to
greatly alter lamp life/lamp brightness. Refer to the chart in Section 3.8 to determine lamp

voltage as related to input line voltage.

If adjustments to the transformer are required, contact Daktronics Customer Service.

Fan Filters

Filters are provided on the bottom of the display to provide clean, cooling air to the display.
Filters must be checked every 1,500 hours of operation for accumulation of debris that could
restrict airflow.

Check filters after the display has been in operation for 1,500 hours--and every 1,500 hours after
that--to ensure that the display is being cooled properly. Filters should be checked more often if
the display is located in a dusty or harsh weather environment (i.e. along a gravel road with dust-
laden air).

1,500 hours is equivalent to 83 days if the display is operated for 18 hours a day and the power to
the display is turned off when not in use to ensure that the fans are not operating when the display
is not running. 1,500 hours is equivalent to 62 days if the display is on running non-stop, 24
hours a day.

It is recommended that spare filters be kept on hand at all times. Ideally, filters can be replaced
during routine maintenance. If a filter media shows evidence of damage or wear, replace the filter
with a Daktronics Filter (part number L-98614). If a filter other than the Daktronics standard filter
is used, follow these criteria:
1. effective filter area to be no less than 2.3 square feet per 1.0 square feet of face area and
2. filter media to have an average arrestance of 90-92%.

Once the filters have been removed, turn power back on. Note if the fans are turning properly.

=" Turn the power OFF when finished checking the fans.
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Periodically check airflow through the lenses to ensure that there are no obstructions in the lens
exhaust holes. Airflow is necessary to cool the lenses and lamps adequately (refer to Figure 14).
The interior of the module should be kept clean to prevent a buildup of dust on the lenses. Use an
air hose and a vacuum cleaner to keep the display clean. Inspect the cabinet seal periodically to
make certain it is sealing properly. If leaks are detected, repair or replace the pile weather
stripping seal around the edges of the cover.

A method for checking both the airflow through the lenses and the cabinet seal is as follows:
Direct smoke toward the fan inlet and note where the smoke exits. Check all around the cabinet
and the lenses. If smoke does not exit a particular group of lenses, remove the lenses to clean out
any debris, replace the lenses and retest.

4.12 Filter Removal

Reference Drawing: Filter Access, Line Displays................cccccuuun... |Drawing A-103235 |

1. Remove the screws which secure the filter assembly to the display cabinet. Refer to view 1 in
Drawing A-103235.

2. Rotate the filter assembly down and remove from the display. Refer to view 2 in Drawing A-
103235.

3. [Inspect the filter assembly perimeter gasket for evidence of deterioration or air leaking around
or through the gasket. If any part of the gasket material is damaged or needs to be replaced,
the gasket material can be obtained from Daktronics. Refer to Side View in Drawing A-
103235.

4. Inspect the filter assembly. Make certain that the filter is touching the inside of the frame
throughout its entire length and that no air gaps exist. Ensure that the filter assembly is set
inside the channel on the top side and is resting in the filter holder. Make sure that the filter
wire side is up.

5. Inspect the filter material and determine if it should be replaced. If so, remove the screws
securing the holder assembly to the filter frame and replace the filter material.

6. To replace the filter remove a screw from one end of the filter holder assembly and rotate the

cover up. Stretch the replacement filter to a length of 8.25 inches while keeping the filter

pleats evenly spaced. Insert the replacement filter into the filter holder. Rotate the filter
holder cover down, making sure the filter stays inside the channel of the cover. Replace the
screw to secure the cover to the filter cover.

Repeat step 4.

Return the filter holder to the filter holder tray assembly.

9. Return the filter holder tray assembly to the display cabinet.

%

If a filter other than the Daktronics standard filter is used, follow the criteria in Section 4.11.
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413 Fans

Reference Drawing: Filter Access, Line Displays. ...............cccccoeo.... |Drawing A-103235|

Fans are provided to control the heat buildup generated by the electronic components. One
cooling fan is provided for three modules (8x16 display modules).

Check fans after the display has been in operation for 1,500 hours--and every 1,500 hours
thereafter--to ensure the display is being cooled properly. Fans should be checked more often if
the display is located in a dusty or harsh environment (i.e., along a gravel road with dust-laden
air).

1,500 hours is equivalent to 83 days if the display is operated for 18 hours a day and the power to
the display is turned off when not in use to ensure that the fans are not operating when the display
is not running. 1,500 hours is equivalent to 62 days if the display is on running non-stop, 24
hours a day.

Each time a module is removed, take a minute to inspect the fans.

1. Check the fan blades for dirt and debris. If the fan blades have a large accumulation of
dirt and debris, this indicates that the filters need to be changed more often. Fan blades
must be kept clean to maintain fan efficiency and ensure proper cooling.

2. Spin the fan blades with a pen or pencil to ensure that the bearings are free and the fan is
still in balance.

Refer to view 1 in Drawing A-103235 to remove fans. After 10% of the fans have been replaced,
we recommend replacing all fans to reduce associated maintenance costs which may incur with
increased heat buildup from fan failure.

A fan testing power cord is available for checking fan operation. Plug the test cord into the

questionable fan and plug the other end into a 110 volt outlet. If the fan does not turn or does not
operate smoothly, replace it.

e Use extreme caution during this testing! The fan blades are exposed!

1Note: If the display is not in operation, turn power off to conserve energy and extend
the life of both the fans and electronic components.

4.14 Cabinet Temperature Sensing & Fan Control

This display has the ability to sense the proper operation of the cooling fans. The display is
equipped with thermostats inside the cabinet to sense overheating in the display. The thermostats
are found near each fan, mounted on a transformer mounting bolt. When the thermostats sense an
overheated condition inside the cabinet they will open. When a thermostat opens, the
master/slave board will sense this and send a bad status report back to the Venus 1500 based
controller. If there is a serial line interface, it will sense the open thermostat. The Venus 1500
based controller or the serial line interface will, in turn, blank the display to prevent overheating.
The display will cool with the lamps off and the thermostats will then close when a safe cabinet
temperature is reached. The Venus 1500 based controller or the serial line interface will sense
this and restore signal to the lampbanks and the display will become operational.
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If this blanking condition persists, determine the cause of the overheating and take immediate
corrective action to prevent possible damage to the display. The two most common causes of
overheating are (1) a dirty air filter (refer to Section 4.11 for maintenance) or (2) fan failure (refer
to Section 4.15 for maintenance). If you determine that neither of these two conditions exist,
contact Daktronics Customer Service for assistance in troubleshooting. Temperature sensing can
by bypassed to get the display running for testing purposes. This is for troubleshooting only.

15 [f the temperature sensor/fan control is altered in any way over the long term, the warranty
will be null and void.

The Venus 1500 based controller or the serial line interface can also turn the fan power off. When
the Venus 1500 based controller or the serial line interface senses the display has been blank for
more than V2 hour they will turn power off to the fans (with the relay). This prolongs the life of
the fans and filters.

415 Lens Airflow
Check airflow through the .
lenses periodically to ensure lens Assembly Bottom View N-K TF\ ~~~~~~~ N
there are no obstructions in the - Lens !
lens exhaust holes. Airflow is "J‘\\\\\
necessary to cool the lenses =) | Refer to
and lamps adequately (refer to v '\ Reflector = *ZN.\D_?*O“ A
: H : Pressurized Pressurized o
Figure 14). The interior of the \\S5iR#20 L Eo9 00 Sots
module should be kept cleanto  |(lens 1 & 8  (lenses 2-7 Pr—_
prevent a buildup of dust on of each 8x8  of each 8x3 ;D
. lens assembly lens assembly
the lenses. Use an air hose and  |ow) row) o
Module Side View
a vacuum cleaner to keep the
display clean.
. S~ Air flows out of
Inspect the cabinet seal exhaust port at
T . top of lens.
periodically to make certain it
is sealing properly. If leaks are  Figure 14: Lens Airflow
detected, repair or replace the
pile weather stripping seal in the area where the leak occurred.
Use the following method to check both the airflow through the lenses and the cabinet seal:
1. Direct smoke toward the fan inlet and observe where the smoke exits.
2. Check all around the cabinet and the lenses.
3. If smoke does not exit a particular group of lenses, remove the lenses to clean out any
debris, replace the lenses and retest.
4.16 Structural Inspection
Visual inspection should be done annually to check the paint and look for possible corrosion,
especially at footings, structural tie points, and ground rods. Fasteners should be checked and
tightened or replaced as required.
4-16 Maintenance &

Troubleshooting



At least once a year, check the inside of the display for signs of water intrusion (e.g., water stain
marks). Water can enter a display where weather stripping has come loose or deteriorated.
Fasteners may have come loose, allowing moisture to enter through seams in the display. Also
check the top of the display around the eye bolts to insure that no moisture may enter through
loosened fixtures. Check electronic components closely for signs of corrosion.

4.17 Cleaning the Signal Connectors

If it becomes necessary to remove or replace a signal cable, clean the plugs and the circuit board
Jacks with Deoxit (Daktronics part number CH-1015). Inspect and clean the jacks and plugs
thoroughly to ensure the absence of any foreign matter. The presence of dirt or water may cause
signal interconnect problems.

After the parts are cleaned, push the plug into a jar of Cailube™ (Daktronics part number CH-
1019), ensuring that the paste wets the plug to a depth of at least 5" on all four sides. Also check
to make sure that all of the pin holes of the plug are filled with paste and that sufficient paste is
present to form a V on the end of the plug. There should be enough paste on the end of the plug
to form a weather-proof seal (from paste pushed out around the Jjack) when the plug is inserted
into the circuit board jack.

Deoxit is the electrical contact cleaner in an aerosol can and Cailube is the electrical contact
lubricant and protector paste in a loz. jar. Both can be found in the Tool Kit Accessories package.
Cailube also comes in an 8 oz. jar (Daktronics part number CH-1021). If additional supplies are
needed, contact Customer Service for ordering information.

418 FCC Modem Notice

The modem on the Venus 1000 interface PCB complies with Part 68 of the FCC rules and
regulations. With each device shipped, there is a label which contains, among other information,
the FCC Registration number and Ringer Equivalence Number (REN) for this product. The
customer must, upon request, provide this information to the telephone company.

The REN is useful to determine the number of devices that may be connected to a telephone line
and still have all of these devices ring when the number is called. On most, but not all areas, the
sum of the RENSs of all of these devices connected to one line should not exceed five. To be
certain of the number of devices that may connect to the line, as determined by the REN, the

customer should contact the local telephone company to determine the maximum REN for the
calling area.

If the system causes harm to the telephone network, the telephone company may discontinue
service temporarily. If possible, they will notify the customer in advance. If advance notification
is not practical, the customer will be notified as soon as possible. The telephone company may
make changes in its facilities, equipment, operations or procedures that could affect proper
functioning of the equipment. If this is done, the customer will be notified in advance to give
ample opportunity to maintain uninterrupted telephone service.

If modem problems occur, please contact Daktronics customer service for information on
obtaining service or repairs. The telephone company may request the device be disconnected
until the problem has been corrected or until it is certain that the device is not malfunctioning.
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The device may not be used on coin service lines provided by the telephone company (this does
not apply to private coin telephone applications which use standard telephone lines). Connection

to party lines is subject to state tariffs.

419 Troubleshooting

This section contains some symptoms that may be encountered in a display. For these symptoms,
possible causes and corrective actions are given. This list does not include every possible
problem, but does represent some of the more common situations that may occur.

"Symptom/Condition
ne

dr more Iarhps dn diéplay will not light.

Replace socket.
Replace lampbank.

One or more lamps will not turn off.

Check for foreign objects on PC board.
Replace lampbank.

Entire module does not work.

Check signal connection (ribbon cable).
Check power connections.

Check transformer fuse on panel.
Check display size configuration.
Replace lampbank.

Section of display does not work.

Check appropriate main fuse or breaker.
Check previous module.

Check first bad module power and
signal.

Entire display does not work.

Check 120 VAC input power to sign.
Check thermostat status LED’s on serial
line interface or master/slave board.
Check all signal connections.

Verify message is running.

Verify serial line interface is receiving
data.

Power down/up the display to verify
Venus 1500 boot-up.

Check controller LED’s.

Cannot communicate with display (Venus 1500
controlled)

Verify Venus 1500 sign setup
communication settings.

Verify signal converter (422, modem,
fiber) is working (TX LED).

Verify controller is receiving
communication commands (RX LED).
Verify address of display and Venus
1500 sign.

Master/Slave board or Serial Line Interface has
fan LED(s) off.

Determine LED number.

Ensure cable is in place on fan inputs
(J2/J3)

Check corresponding fan (LED 1=Fan 1,
LED 8=Fan 8 and 9)
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4.20 Replacement Parts List

8x16 Lens Reflector Assembly; Starburst

0A-1176-0001

8x16 Lens Reflector Assembly; Monochrome

0A-1176-0002

Controller Board, Venus 1500 Based, R232/242

0A-1146-0007

DB9/RJ11 Flipped Connector

0A-1146-0029

Electrical Contact Lubricant & Protector (paste) 8oz jar CH-1021

Fan, 120 Volt, 250 CFM B-1019

Fan Controller Card 0P-1176-0003
Fan Filter L-98614

Fan Thermostat Assy.

0A-1176-0024

Fiber Optic Board, Signal Conv.

0P-1127-0024

Fuse, MDL-7, V4" by 1 %”, Slow-Blo

F-1031

Lamp; T-3 %, Wedge Base, Xenon Filled DS-1241
Lampbank; 816-10 w/xenon lamps 0P-1176-0002
Lens, Blue - StadiaView DS-1232
Lens, Green - StadiaView DS-1234
Lens, Red - StadiaView DS-1233
Lens; Starburst White - StadiaView DS-1231
Lens, Mono White DS-1235

Serial Line Interface Board

0P-1176-0008

Master/Slave Board, Fan Control Enclosure

0P-1146-0018

Modem Board

0P-1146-0003

PC Signal Converter; Fiber

0A-1127-0239

PC Signal Converter; RS422

0A-1127-0237

Portable Test Fixture

0A-1176-0007

Fan Testing Power Cord

0A-1089-0192

Serial Cable W-1363
Socket; T-3 1/4 Wedge X-1209
Tool Kit Accessories (includes the following) 0A-1176-0008
Electrical Contact Cleaner (spray can) CH-1015
Electrical Contact Lubricant and Protector (paste) 1ozjar | CH-1019
Front Access Module Remover Tool 0M-95442
Lamp Extractor TH-1032
Lamp Voltage Tester 0P-1089-0010
Rear Access Module Remover Tool 0M-95441
0.032 Feeler Gauge, Weather Stripping OM-69133
Transformer, 120 Volt T-1107
Vertical Shift Register P-1176-0009
Weather Stripping, Pile, Filter Assembly HS-1149
Weather Stripping, Open Cell, Filter Assembly HS-1039
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4.21

Exchange/Replacement Procedure

Daktronics unique exchange program was designed with the client’s needs in mind. This is the
quickest and most economical way available for product repair. If a component has failed,
Daktronics sends the customer a replacement. The customer, in turn, sends the failed components
to Daktronics. This not only saves money but also decreases the amount of time that the display
is inoperable. Daktronics offers repair and return on a timely basis. In urgent situations, every
attempt is made to ship by the fastest available method.

1.

Packaging for Return: Package and pad the item well so it will not be damaged in
shipment. Electronic components, such as printed circuit boards, should either be installed
in an enclosure or put in an anti-static bag before boxing. Please enclose your name and
address and describe all the symptoms as clearly as possible.

Lampbank and Driver Packaging Instructions: Lampbanks and drivers should be
placed in a static-free enclosure for return shipping. An anti static convoluted foam
packing is available (Daktronics part number PK-1135) for your use if needed. The
shipping box (Daktronics part number PK-1006) should be used in conjunction with the
foam.

Where to Send: To return parts for service, contact your local representative prior to
shipment to acquire a Return Material Authorization Number (RMA#). This will speed
up the repair of your unit.

For return of defective items under the exchange program, please utilize the UPS Blue
Return Tags found in the package containing the exchange unit sent from Daktronics.
This will speed up the transaction and will also avoid any confusion when the part is
returned to Daktronics. The defective item must be returned within 15 days of
receiving a replacement part. Using the UPS Blue Return Tag immediately will
eliminate the possibility of late charges being assessed against your account.

Mail:  Daktronics, Inc., Customer Service
PO Box 5128
331 32nd Avenue
Brookings, SD 57006

Phone: Toll Free: 1-800-843-9879
or 1-605-697-4400

Customer Service Fax: 1-605-697-4444

E-Mail: helpdesk@daktronics.com
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Appendix A: Light Detector &
Temperature Sensor

—

This appendix contains:
« Light Detector Mounting Procedure (ED-9490)
« Temperature Sensor Mounting Procedure (ED-9489)
Use this appendix for mounting and connecting wire to both the light detector and temperature sensor.

A.1 Light Detector

The light detector must be mounted near the display and so that the light detector is
facing downward. A four-conductor cable is used to connect the light detector to the
display. Refer to ED-9490 for further installation instructions. To connect the light
detector to the controller refer to Section 3.10.

A.2 Temperature Sensor

To connect the temperature sensor wires to the controller refer to Section 3.11. Refer
to ED-9489 or more installation information.

Appendix A: Light Detector & A-1
Temperature Sensor






Light Detector Mounting

Tools needed:

¢ Small standard screwdriver
¢ Medium standard screwdriver

e Dirill
e 13/16" drill bit
* Ratchet

Directions

1. Turn off the power to the display and to the controller.

2. Drill a 13/16" hole in cabinet where sensor is to be located, either bottom or side.

3. Disassemble the sensor.

4. Place threaded nipple in hole from inside of the display, attach the conduit outlet body to the
nipple. If bottom mount, use the hole in back of conduit body, (Figure C). If side mount use the
hole in the side of the conduit body, (Figure D). Make sure the opening of the conduit outlet
body faces the ground.
= EXCEPTION! If LED display, use side hole of conduit body only (Figures E & F). Make
sure the opening of the conduit outlet body faces in the direction that the display faces.

5. Route the cable from the controller thru the conduit body and cut the cable to the desired length.
Leave approximately 2 feet extra cable to work with.

6. Attach wires to sensor as shown in figure A.

Red=+V Blk = Gnd
Gm=P Wht =N

7. Attach the lens to the sensor and then to the conduit body and push the excess cable thru the
conduit body and back into the display.

8. Use the ratchet to put the plug into the hole not used.

9. Attach the cable to the display/controller per display/controller instructions.

10. Restore all power.

=NOTE: If locating the sensor somewhere other than attached to the display, the conduit outlet body is
made to attach to !2" conduit. The specified cable is a 2 pair, individually shielded cable (Belden 5594,
Dak. P.N. W-1234) and the maximum cable length is 1000 feet. The cable should be run in 2" conduit
and the conduit should be earth grounded to help protect the sensor from lightning damage.

ED9490 Rev. 1 29 Oct 98
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Temperature Sensor Mounting

The Temperature Sensor is mounted separately and requires alocation away from the influence of
chimneys, air conditioners, vents, tar roofs, concrete, and parking lots which can cause abnormal
temperature fluctuations. Usually a separation of at least 20-30 feet horizontally and 8 feet verticaly is
required to achieve this. Locations where air movement is restricted are also unsatisfactory.

A first-choice sensor location is a north eave or northern exposure away from direct sun light and above
grass. Thislocation gives extra stability and accuracy to the sensor because of the added shading usually
obtained on a northern exposure.

The second choice for locating a temperature sensor is on the display itself, or somewhere on the display
structure. A light-colored display is preferred in this application. Location of the sensor should be above,
below, or on a northern edge of the display to try to keep the sensor shaded. If mounting above the
display, aminimum height above of 6 feet isrequired. If mounting below the display, a minimum of 8 feet
above ground and a minimum of 1 foot between sensor and display isrequired. Greater accuracy is
obtained if there is grass below the sign rather than concrete or some other material.

A 2 pair, individually shielded cable (Belden 5594, Dak. P.N. W-1234) is used to connect the sensor to the
display controller. Maximum length is 1000 feet.

Directions

1 Run ¥Z" conduit from the sensor location to the controller where the sensor cable isto be attached.
The cable must be routed thru 2" metal conduit which should be earth grounded to help protect
the sensor and controller from lightning damage.

2. Power down the controller where the sensor cable is to be attached.
3. Connect the cable to the temperature sensor terminal block as follows:
RED =V+ BLK = GND
GRN =P WHT = N
4, Install the mesh screen with the four screws enclosed.
5. Connect the cable to the display controller as described in the controller installation manual.

6. Power up the controller.






Appendix B: Supplementary Information

This appendix contains, but is not limited to:

. Eye bolt Information|(ED-7244)
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two standard sizes of eyebolts: ¥2" and %s".

Eyebolts

Almost every display that leaves Daktronics is equipped with eyebolts for lifting the display. There are

Load Increase Factor: The load increases as the lift angle (8) decreases. The allowable load on the

eyebolts also decreases with the lift angle due the bending stress on the eyebolts. In sum, the smaller
the angle between the cable and the top of the display, the lighter the sign must be to safely lift it. Do
NOT attempt to lift the display when the lift angle is less than 30 degrees.

Horizontal | Load Angle
Angle Factor (L/H)
90 1.00
60 1.155
50 1.305
45 1414
30 2.00

ED7244

Rev. 4 - 14 March 2001

" "
0 Line | Weight/ | Line | Weight/
Load | Anchor | Load | Anchor
90 | 2600 2600 4000 4000
60 | 1500 1299 3300 2858
45 | 650 460 1000 707
30 | 520 260 800 400
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Min. Min. Min.
Proof Break Eff. .
A B C D E No Load Load Stocked Thrd. Line Loads
(Ibs.) (Ibs.) Length
Wx Wy Wz
1/4 1 3/4 1-3/16 25/32 |21 | 600 2,000 Blank 1/4-20 | 7/8 400 100 80
3/8 1-1/4 |1 1-21/32 [ 1-3/16 |23 [ 2,100 | 5,000 Blank 3/8-16 | 1-1/8 1,400 | 350 250
1/2 1-1/2 | 1-3/16 | 2-1/16 1-13/32 [ 25 | 3,900 | 9,200 Blank 1/2-13 | 1-11/32 [ 2,600 | 650 520
9/16 | 1-5/8 |1-9/32 | 2-13/16 | 1-17/32 | 26 | 4,500 | 11,830 | Blank 9/16-12 | 1-3/8 3,000 | 750 600
5/8 1-3/4 | 1-3/8 2-1/2 1-11/16 | 27 [ 6,000 | 14,700 | Blank 5/8-11 | 1-9/16 | 4,000 [ 1,000 [ 800
3/4 2 1-1/2 2-13/16 | 1-13/16 | 28 | 9,000 [ 21,700 | Blank 3/4-10 | 1-5/8 6,000 | 1,500 | 1,200
7/8 2-1/4 | 1-11/16 | 3-1/4 2-1/16 | 29 | 10,000 | 30,000 | Blank 7/8-9 1-13/16 | 6,600 | 1,670 [ 1,330
1 2-1/2 | 1-13/16 | 3-9/16 2-5/16 | 30 | 12,000 | 39,400 | Blank 1-8 2-1/16 | 8,000 | 2,000 | 1,600
1-1/2 | 3-1/2 | 2-9/16 | 5-1/2 3-5/32 | 34 | 27,000 | 91,300 | Blank 1-1/2-6 | 3 17,800 | 4,500 | 3,600

A. Do not use eyebolts on angular lifts unless absolutely necessary. For angular lifts, the shoulder pattern
eyebolt is preferred.

B. Load should always be applied to eyebolts in the plane of the eye, not at some angle to this plane.

C. Shoulder eyebolts must be properly seated (should bear firmly against the mating part), otherwise the
working loads must be reduced to those indicated for regular eyebolts. A washer or spacer may be
required to put the plane of the eye in the direction of the load when the shoulder is seated.

D. No load greater than the safe working load listed in the data table should be used.

E. To obtain the greatest strength from the eyebolt, it must fit reasonably tight in its mounting hole to prevent
accidental unscrewing due to twist of cable.

F. Eyebolts should never be painted or otherwise coated when used for lifting. Such coatings may cover
potential flaws in the eyebolt.

G. To attain the safe working loads listed for regular eyebolts, 90% of the thread length must be engaged.

Copyright 1996-2001 ED-7244
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Appendix C: Forms & Reports

This appendix contains, but is not limited to:

« 1600 Series Display Power Report
« Installation Quality Checklist

« Maintenance Checklist
Checkerboard Lamp Test Forms
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DAKTRONICS, INC.
1600 SERIES DISPLAY POWER REPORT

SITE:

LINE VOLTAGE
PHASE A VOLTAGE
PHASE B VOLTAGE
PHASE C VOLTAGE

LINE RECORDER ON PHASE:

EXPECTED HOURS PER DAY DISPLAY WILL BE OPERATED ON DIM: HRS

DRIVER MODULE #| ROW # | COLUMN # | VOLTAGE

Customer Service to Distribute Copies To: Send Form To:
1 Copy - Customer Service File Daktronics Customer Service
1 Copy - Mechanical Design (Dept. 370) P.O. Box 5128
1 Copy - Project Manager File Brookings, SD 57006-5128
1 Copy - Sales Person Phone: 800/843-9879

DF2048 Rev.0 18 September 1998
DAKTRONICS, INC. PO BOX 5128 331 32ND AVENUE BROOKINGS, SD 57006
PHONE: (605)697-4000 FAX: (605)697-4700



DAKTRONICS, INC.
1600 SERIES DISPLAY POWER REPORT

SITE:

LINE VOLTAGE
PHASE A VOLTAGE
PHASE B VOLTAGE
PHASE C VOLTAGE

LINE RECORDER ON PHASE:

EXPECTED HOURS PER DAY DISPLAY WILL BE OPERATED ON DIM: HRS

DRIVER MODULE #| ROW # | COLUMN # | VOLTAGE

Customer Service to Distribute Copies To: Send Form To:
1 Copy - Customer Service File Daktronics Customer Service
1 Copy - Mechanical Design (Dept. 370) P.O. Box 5128
1 Copy - Project Manager File Brookings, SD 57006-5128
1 Copy - Sales Person Phone: 800/843-9879
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Installation Quality
Checklist

Send 1 Copy (Front and Back of this Installation Quality
Checklist to the Daktronics Address below.

Daktronics Customer Service

. P.O. Box 5128
1%2 Inch and 2% Inch Displays Brookings, SD 57006-51285
This checklist is intended to serve as a general guide during display Contract/Work
installation. If this display is to operate in a dependable manner it Order Number:
must be installed properly. Date and initial each of the following ]
tasks as they are completed. Because each installation site is Display
unique, the tasks below may not necessarily be in the order in Serial Number:
which they should be performed. If product quality concerns arise Display
during check off, please note them on the back of this form or Description:

contact Daktronics Customer Service.

v" OK box if acceptable. v Rej box if a deficiency is noted & correction is required.

Rej Initial

Date

Inspect the display & all crates & boxes for any damage as they are unloaded at the site.
Note any shipping damage on this form or notify Daktronics

Review the installation manual & installation procedures with the installation crew prior to
beginning the installation work. Stress the importance of water tightness at all points.

Check the display mounting structure to ensure a straight & square mounting frame for the
display. The height variation in any 4 foot horizontal should not exceed ¥ inch. This check
should be done well in advance of the scheduled installation to allow for repairs if necessary.

Mount the display as per the engineering plan & shop drawing. If the display is shipped in
sections, ensure that the sections were bolted together vertically & horizontally.

If eyebolts are removed, plug the holes with bolts & the rubber water sealing washer which
was removed with the eyebolt. Plug & silicone around any hole or openings in the top of the
display.

Inspect the top & side front shrouds for weather tightness. If the shrouding has been field
attached, ensure it was done per the engineering drawing. All shroud overlaps must be
siliconed.

Note that there are drain holes in the bottom on the display. There should be a minimum of
% inch clearance between these holes & any mounting surface.

Check the spacing between modules of sectional displays with the 0.032 feeler gauge. Also
check the weather stripping tightness with the feeler gauge (0OM-69133).

Check the lens to see if they are secured properly & that the rows of louvers are in proper
alignment with each other. Ensure that all lampbanks are secured properly & all lamps are
the focal point of the reflector.

During assembly of sectional displays, check the interconnect ribbon cables at the splice
locations to ensure they are not pinched.

Use electrical contact cleaner (Daktronics part number CH-1015) to clean the 16 & 20 pin
connectors any time a ribbon cable is removed during installation. Use electrical contact
lubricant & protector (CH-1019) to protect the connector from moisture.

Ensure that all electrical entrance connections are watertight.

Ensure that each load center is properly earth grounded as per National Electrical Code.
Refer to the grounding information in the Electrical Installation section of the manual.

Ensure that the supply voltage rating matches the voltage rating of the display.

O000 OO0 OO0 O Ooo0o googogog
I | | I | I I | O

Ensure that all cooling fans are operational after the initial fire up of the display.

DF-1859
Rev. 6 — 10 March 2000
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Rej Initial Date

I:l Monitor display voltage per the Line Voltage and 24-Hour Monitoring instructions in the
Electrical Installation section of the manual. Fill out and complete both copies of DF-1796
(Display Power Report). Send one copy of the form to Daktronics customer service & keep
one copy of the report for your records.

O|R

Ensure that the display controller is set to have the lamp level on bright during the daylight
hours.

If any modifications have been made to the Daktronics air filtration system, ensure that these
changes have been approved by the Daktronics Engineering Staff.

If displays are mounted back to back inside a center cabinet, adequate clearance must be
provided between the rain shields to provide for proper air flow to all ventilation fans.
Ensure that this clearance has been approved by the Daktronics Engineering staff.

In enclosed display situations, ensure that 12 square inches of unobstructed opening is
provided for each module. Allowances must be made to compensate for the percentage of
screen or any other material covering the ventilation opening in the enclosed structure.

Ensure that all wiring clears the bottom of the display by a minimum of %2” and is not in
contact with any sharp edges.

Ensure that the backsheets of rear access displays are removable and are not obstructed by
conduit or support structure members.

On displays with bottom ventilation, 2 %2 of clearance between the bottom of the display &
any other display/obstruction is required for air intake & filter mainenance.

O Ood O odo
O Og O ooo

I certify that all items listed above have been checked and approved.

Signature of Installer Date Signature of Owner/Owner Rep Date
Owner’s signature signifies they have been shown the installation checklist and the periodic maintenance located in the manuals.
The owner also understands the importance or air filter and fan maintenance. When customer service receives this completed
form, they will send the first set of replacement air filters to the customer at no charge.

Comments

Items rejected and later corrected, and the person
making the correction

Return one copy of the installation checklist to Daktronics at the address listed on the front of this form!

Customer Service will Route Copies to the Following:
1 Copy — Customer Service File 1 Copy - Project Manager File
1 Copy - Product Manager

DF-1859
Rev. 6 — 10 March 2000 Page 2 of 2



Installation Quality
Checklist

Send 1 Copy (Front and Back of this Installation Quality
Checklist to the Daktronics Address below.

Daktronics Customer Service

. P.O. Box 5128
1%2 Inch and 2% Inch Displays Brookings, SD 57006-51285
This checklist is intended to serve as a general guide during display Contract/Work
installation. If this display is to operate in a dependable manner it Order Number:
must be installed properly. Date and initial each of the following ]
tasks as they are completed. Because each installation site is Display
unique, the tasks below may not necessarily be in the order in Serial Number:
which they should be performed. If product quality concerns arise Display
during check off, please note them on the back of this form or Description:

contact Daktronics Customer Service.

v" OK box if acceptable. v Rej box if a deficiency is noted & correction is required.

Rej Initial

Date

Inspect the display & all crates & boxes for any damage as they are unloaded at the site.
Note any shipping damage on this form or notify Daktronics

Review the installation manual & installation procedures with the installation crew prior to
beginning the installation work. Stress the importance of water tightness at all points.

Check the display mounting structure to ensure a straight & square mounting frame for the
display. The height variation in any 4 foot horizontal should not exceed ¥ inch. This check
should be done well in advance of the scheduled installation to allow for repairs if necessary.

Mount the display as per the engineering plan & shop drawing. If the display is shipped in
sections, ensure that the sections were bolted together vertically & horizontally.

If eyebolts are removed, plug the holes with bolts & the rubber water sealing washer which
was removed with the eyebolt. Plug & silicone around any hole or openings in the top of the
display.

Inspect the top & side front shrouds for weather tightness. If the shrouding has been field
attached, ensure it was done per the engineering drawing. All shroud overlaps must be
siliconed.

Note that there are drain holes in the bottom on the display. There should be a minimum of
% inch clearance between these holes & any mounting surface.

Check the spacing between modules of sectional displays with the 0.032 feeler gauge. Also
check the weather stripping tightness with the feeler gauge (0OM-69133).

Check the lens to see if they are secured properly & that the rows of louvers are in proper
alignment with each other. Ensure that all lampbanks are secured properly & all lamps are
the focal point of the reflector.

During assembly of sectional displays, check the interconnect ribbon cables at the splice
locations to ensure they are not pinched.

Use electrical contact cleaner (Daktronics part number CH-1015) to clean the 16 & 20 pin
connectors any time a ribbon cable is removed during installation. Use electrical contact
lubricant & protector (CH-1019) to protect the connector from moisture.

Ensure that all electrical entrance connections are watertight.

Ensure that each load center is properly earth grounded as per National Electrical Code.
Refer to the grounding information in the Electrical Installation section of the manual.

Ensure that the supply voltage rating matches the voltage rating of the display.

O000 OO0 OO0 O Ooo0o googogog
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Ensure that all cooling fans are operational after the initial fire up of the display.

DF-1859
Rev. 6 — 10 March 2000
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Rej Initial Date

I:l Monitor display voltage per the Line Voltage and 24-Hour Monitoring instructions in the
Electrical Installation section of the manual. Fill out and complete both copies of DF-1796
(Display Power Report). Send one copy of the form to Daktronics customer service & keep
one copy of the report for your records.

O|R

Ensure that the display controller is set to have the lamp level on bright during the daylight
hours.

If any modifications have been made to the Daktronics air filtration system, ensure that these
changes have been approved by the Daktronics Engineering Staff.

If displays are mounted back to back inside a center cabinet, adequate clearance must be
provided between the rain shields to provide for proper air flow to all ventilation fans.
Ensure that this clearance has been approved by the Daktronics Engineering staff.

In enclosed display situations, ensure that 12 square inches of unobstructed opening is
provided for each module. Allowances must be made to compensate for the percentage of
screen or any other material covering the ventilation opening in the enclosed structure.

Ensure that all wiring clears the bottom of the display by a minimum of %2” and is not in
contact with any sharp edges.

Ensure that the backsheets of rear access displays are removable and are not obstructed by
conduit or support structure members.

On displays with bottom ventilation, 2 %2 of clearance between the bottom of the display &
any other display/obstruction is required for air intake & filter mainenance.

O Ood O odo
O Og O ooo

I certify that all items listed above have been checked and approved.

Signature of Installer Date Signature of Owner/Owner Rep Date
Owner’s signature signifies they have been shown the installation checklist and the periodic maintenance located in the manuals.
The owner also understands the importance or air filter and fan maintenance. When customer service receives this completed
form, they will send the first set of replacement air filters to the customer at no charge.

Comments

Items rejected and later corrected, and the person
making the correction

Return one copy of the installation checklist to Daktronics at the address listed on the front of this form!

Customer Service will Route Copies to the Following:
1 Copy — Customer Service File 1 Copy - Project Manager File
1 Copy - Product Manager
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Maintenance Checklist
1% Inch and 2% Inch Displays

This form can be used as both as a maintenance guide and a record of maintenance performed. Store these forms in
maintenance file as they are completed. Each form is designed to cover one year of maintenance.

Circle the operational year to which this formapplies 1 2 3 4 5 6 7 8 9 10

Maintenance Procedures

1. Check fans at 1,500 hour intervals to ensure proper operation. With display power off, clean dust from blades and
spin the blades with a pen or pencil to make sure the bearings are free and the fan is still ‘in balance.

2. Check the filters at 1,500 hour intervals. Check the filter for excessive dust/dirt buildup and for damage, such as
holes, which may allow unfiltered air into the display.

3. Check line and lamp voltage every 4,500 hours or whenever a significant change occurs in the area that could
affect line voltage. Refer to the Electrical Installation section of the Installation and Maintenance Manual for more
information.

4. At least once each 9,000 operational hours check the inside of the display, including the circuit boards, for signs of

water intrusion such as water stains. Water may enter the display due to any of the following:
e Loose or deteriorating weather stripping.
e Loosened fasteners which allow gaps to open between panels.
e Weak seals around hardware, such as eye bolts, on the top of the display.

5. At least once each 9,00 operational hours inspect the paint and check for signs of corrosion on the structure. Pay
special attention to footings, structural tie points and ground rods. Fasteners should be tightened or replaced as
required.

Operation Hours Perform Above Date Performed Checked By
Steps Numbered

1,500 Hrs N gggg 1,2

3,000 Hrs . gg oo 1,2

4,500 Hrs . ggﬁgg 1,2,3

6,000 Hrs . gg 3 1,2

7,500 Hrs T gg gig 1,2

9,500 Hrs - ggggg 1,2,3,45

*  Assuming the display is operated 18 hours per day
and is turned off when not in use.
** Assuming the display is operated 24 hours per day.

Consult the Installation and Maintenance Manual for additional
Maintenance Details. ®

DAKTRONICS, INC.

P.O. Box 5128 331 32" Ave. Brookings, SD 57006
Phone (605) 697-4035 or (877) 605-1114 Fax (605) 697-4444
www.daktronics.com e-mail helpdesk@daktronics.com

DF-1866
Rev. 3 — 24 October 2001
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Maintenance Checklist
1% Inch and 2% Inch Displays

This form can be used as both as a maintenance guide and a record of maintenance performed. Store these forms in
maintenance file as they are completed. Each form is designed to cover one year of maintenance.

Circle the operational year to which this formapplies 1 2 3 4 5 6 7 8 9 10

Maintenance Procedures

1. Check fans at 1,500 hour intervals to ensure proper operation. With display power off, clean dust from blades and
spin the blades with a pen or pencil to make sure the bearings are free and the fan is still ‘in balance.

2. Check the filters at 1,500 hour intervals. Check the filter for excessive dust/dirt buildup and for damage, such as
holes, which may allow unfiltered air into the display.

3. Check line and lamp voltage every 4,500 hours or whenever a significant change occurs in the area that could
affect line voltage. Refer to the Electrical Installation section of the Installation and Maintenance Manual for more
information.

4. At least once each 9,000 operational hours check the inside of the display, including the circuit boards, for signs of

water intrusion such as water stains. Water may enter the display due to any of the following:
e Loose or deteriorating weather stripping.
e Loosened fasteners which allow gaps to open between panels.
e Weak seals around hardware, such as eye bolts, on the top of the display.

5. At least once each 9,00 operational hours inspect the paint and check for signs of corrosion on the structure. Pay
special attention to footings, structural tie points and ground rods. Fasteners should be tightened or replaced as
required.

Operation Hours Perform Above Date Performed Checked By
Steps Numbered

1,500 Hrs N gggg 1,2

3,000 Hrs . gg oo 1,2

4,500 Hrs . ggﬁgg 1,2,3

6,000 Hrs . gg 3 1,2

7,500 Hrs T gg gig 1,2

9,500 Hrs - ggggg 1,2,3,45

*  Assuming the display is operated 18 hours per day
and is turned off when not in use.
** Assuming the display is operated 24 hours per day.

Consult the Installation and Maintenance Manual for additional
Maintenance Details. ®

DAKTRONICS, INC.

P.O. Box 5128 331 32" Ave. Brookings, SD 57006
Phone (605) 697-4035 or (877) 605-1114 Fax (605) 697-4444
www.daktronics.com e-mail helpdesk@daktronics.com
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Maintenance Checklist
1% Inch and 2% Inch Displays

This form can be used as both as a maintenance guide and a record of maintenance performed. Store these forms in
maintenance file as they are completed. Each form is designed to cover one year of maintenance.

Circle the operational year to which this formapplies 1 2 3 4 5 6 7 8 9 10

Maintenance Procedures

1. Check fans at 1,500 hour intervals to ensure proper operation. With display power off, clean dust from blades and
spin the blades with a pen or pencil to make sure the bearings are free and the fan is still ‘in balance.

2. Check the filters at 1,500 hour intervals. Check the filter for excessive dust/dirt buildup and for damage, such as
holes, which may allow unfiltered air into the display.

3. Check line and lamp voltage every 4,500 hours or whenever a significant change occurs in the area that could
affect line voltage. Refer to the Electrical Installation section of the Installation and Maintenance Manual for more
information.

4. At least once each 9,000 operational hours check the inside of the display, including the circuit boards, for signs of

water intrusion such as water stains. Water may enter the display due to any of the following:
e Loose or deteriorating weather stripping.
e Loosened fasteners which allow gaps to open between panels.
e Weak seals around hardware, such as eye bolts, on the top of the display.

5. At least once each 9,00 operational hours inspect the paint and check for signs of corrosion on the structure. Pay
special attention to footings, structural tie points and ground rods. Fasteners should be tightened or replaced as
required.

Operation Hours Perform Above Date Performed Checked By
Steps Numbered

1,500 Hrs N gggg 1,2

3,000 Hrs . gg oo 1,2

4,500 Hrs . ggﬁgg 1,2,3

6,000 Hrs . gg 3 1,2

7,500 Hrs T gg gig 1,2

9,500 Hrs - ggggg 1,2,3,45

*  Assuming the display is operated 18 hours per day
and is turned off when not in use.
** Assuming the display is operated 24 hours per day.

Consult the Installation and Maintenance Manual for additional
Maintenance Details. ®
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P.O. Box 5128 331 32" Ave. Brookings, SD 57006
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Maintenance Checklist
1% Inch and 2% Inch Displays

This form can be used as both as a maintenance guide and a record of maintenance performed. Store these forms in
maintenance file as they are completed. Each form is designed to cover one year of maintenance.

Circle the operational year to which this formapplies 1 2 3 4 5 6 7 8 9 10

Maintenance Procedures

1. Check fans at 1,500 hour intervals to ensure proper operation. With display power off, clean dust from blades and
spin the blades with a pen or pencil to make sure the bearings are free and the fan is still ‘in balance.

2. Check the filters at 1,500 hour intervals. Check the filter for excessive dust/dirt buildup and for damage, such as
holes, which may allow unfiltered air into the display.

3. Check line and lamp voltage every 4,500 hours or whenever a significant change occurs in the area that could
affect line voltage. Refer to the Electrical Installation section of the Installation and Maintenance Manual for more
information.

4. At least once each 9,000 operational hours check the inside of the display, including the circuit boards, for signs of

water intrusion such as water stains. Water may enter the display due to any of the following:
e Loose or deteriorating weather stripping.
e Loosened fasteners which allow gaps to open between panels.
e Weak seals around hardware, such as eye bolts, on the top of the display.

5. At least once each 9,00 operational hours inspect the paint and check for signs of corrosion on the structure. Pay
special attention to footings, structural tie points and ground rods. Fasteners should be tightened or replaced as
required.

Operation Hours Perform Above Date Performed Checked By
Steps Numbered

1,500 Hrs N gggg 1,2

3,000 Hrs . gg oo 1,2

4,500 Hrs . ggﬁgg 1,2,3

6,000 Hrs . gg 3 1,2

7,500 Hrs T gg gig 1,2

9,500 Hrs - ggggg 1,2,3,45

*  Assuming the display is operated 18 hours per day
and is turned off when not in use.
** Assuming the display is operated 24 hours per day.

Consult the Installation and Maintenance Manual for additional
Maintenance Details. ®
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Maintenance Checklist
1% Inch and 2% Inch Displays

This form can be used as both as a maintenance guide and a record of maintenance performed. Store these forms in
maintenance file as they are completed. Each form is designed to cover one year of maintenance.

Circle the operational year to which this formapplies 1 2 3 4 5 6 7 8 9 10

Maintenance Procedures

1. Check fans at 1,500 hour intervals to ensure proper operation. With display power off, clean dust from blades and
spin the blades with a pen or pencil to make sure the bearings are free and the fan is still ‘in balance.

2. Check the filters at 1,500 hour intervals. Check the filter for excessive dust/dirt buildup and for damage, such as
holes, which may allow unfiltered air into the display.

3. Check line and lamp voltage every 4,500 hours or whenever a significant change occurs in the area that could
affect line voltage. Refer to the Electrical Installation section of the Installation and Maintenance Manual for more
information.

4. At least once each 9,000 operational hours check the inside of the display, including the circuit boards, for signs of

water intrusion such as water stains. Water may enter the display due to any of the following:
e Loose or deteriorating weather stripping.
e Loosened fasteners which allow gaps to open between panels.
e Weak seals around hardware, such as eye bolts, on the top of the display.

5. At least once each 9,00 operational hours inspect the paint and check for signs of corrosion on the structure. Pay
special attention to footings, structural tie points and ground rods. Fasteners should be tightened or replaced as
required.

Operation Hours Perform Above Date Performed Checked By
Steps Numbered

1,500 Hrs N gggg 1,2

3,000 Hrs . gg oo 1,2

4,500 Hrs . ggﬁgg 1,2,3

6,000 Hrs . gg 3 1,2

7,500 Hrs T gg gig 1,2

9,500 Hrs - ggggg 1,2,3,45

*  Assuming the display is operated 18 hours per day
and is turned off when not in use.
** Assuming the display is operated 24 hours per day.

Consult the Installation and Maintenance Manual for additional
Maintenance Details. ®
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Maintenance Checklist
1% Inch and 2% Inch Displays

This form can be used as both as a maintenance guide and a record of maintenance performed. Store these forms in
maintenance file as they are completed. Each form is designed to cover one year of maintenance.

Circle the operational year to which this formapplies 1 2 3 4 5 6 7 8 9 10
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1. Check fans at 1,500 hour intervals to ensure proper operation. With display power off, clean dust from blades and
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required.
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required.
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spin the blades with a pen or pencil to make sure the bearings are free and the fan is still ‘in balance.

2. Check the filters at 1,500 hour intervals. Check the filter for excessive dust/dirt buildup and for damage, such as
holes, which may allow unfiltered air into the display.

3. Check line and lamp voltage every 4,500 hours or whenever a significant change occurs in the area that could
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information.

4. At least once each 9,000 operational hours check the inside of the display, including the circuit boards, for signs of

water intrusion such as water stains. Water may enter the display due to any of the following:
e Loose or deteriorating weather stripping.
e Loosened fasteners which allow gaps to open between panels.
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required.
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Maintenance Procedures

1. Check fans at 1,500 hour intervals to ensure proper operation. With display power off, clean dust from blades and
spin the blades with a pen or pencil to make sure the bearings are free and the fan is still ‘in balance.

2. Check the filters at 1,500 hour intervals. Check the filter for excessive dust/dirt buildup and for damage, such as
holes, which may allow unfiltered air into the display.

3. Check line and lamp voltage every 4,500 hours or whenever a significant change occurs in the area that could
affect line voltage. Refer to the Electrical Installation section of the Installation and Maintenance Manual for more
information.

4. At least once each 9,000 operational hours check the inside of the display, including the circuit boards, for signs of

water intrusion such as water stains. Water may enter the display due to any of the following:
e Loose or deteriorating weather stripping.
e Loosened fasteners which allow gaps to open between panels.
e Weak seals around hardware, such as eye bolts, on the top of the display.

5. At least once each 9,00 operational hours inspect the paint and check for signs of corrosion on the structure. Pay
special attention to footings, structural tie points and ground rods. Fasteners should be tightened or replaced as
required.
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and is turned off when not in use.
** Assuming the display is operated 24 hours per day.
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NOTES:

REFER TO THE LAMP TESTING SECTION OF THE MAINTENANCE MANUAL

1.

IN THE USE OF THIS FORM.

FROM THE CONTROLLER MENU.

INSTRUCTIONS
"LAMP TEST”
THE FRAME NUMBER WILL CHANGE AUTOMATICALLY EVERY 20 SECONDS.

FOR COMPLETE
PICK

2.

3.

REFER TO YOUR

"SINGLE STEP”.

INSTRUCTIONS.

THE FRAME CAN BE PAUSED BY SELECTING

4.

CONTROLLER MANUAL FOR SPECIFIC
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Appendix D: Project Specific Information

50—

This Appendix contains project specific information compiled for installations that require further
documentation.

This section may include (but not restricted to):

« System Riser Diagram

«  Schematic

«  Shop Drawing

«  Mounting Attachment Details

Appendix D: D-1

Project Specific Information
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CORRECTED SIDE VIEW FROM 2 TO 3 MODULES HIGH.

MOVED FAN CONTROL.

CHGD LINE RECEIVER TO READ
SERIAL LINE INTERFACE,

DESCRIPTION
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