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Quick Start Guide

DC5150 Dual View Camera

Below is a diagram of the DC5150 with Centralizer Assembly anch€adbleconnector on the
end of the Steel Armored Cable)

STEEL ARMORED COAXIAL CABLE
CABLEHEAD CONNECTOR
CENTRALIZER TOP COLLAR
CENTRALIZER TENSADBUSTMENT SPRINGS
CENTRALIZER BAND

CENTRALIZER ADJUSTMENT COLLAR
CENTRALIZER BOTTOM COLLAR
UPPER CAMERA HOUSING

. SIDE VIEW PORT

10.SIDE VIEWIGH INTENSITY CREE LEDS
11.SIDE VIEW CAMERA MODULE

12.DOWN VIEWIGH INTENSITY CREE LEDS
13.DOWN VIEW CAMERART
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Figure 1



DC515@able Connections

Below is a diagram that shows how the DC 5150 cables are connected to the system.

1. MONITOR 6. DB15 CABLE

2. LUSDVRRECORDER 7. CONTROLLER #128844

3. CU 500 CONTROL UNIT 8. STEEL ARMORED COAXIAL CABLE
4. 7 PIN CONTROL CABLEB#36 WITH CABLEHEAD

5. WINCH MODE?5/40 9. DC 550 DUA VIEW CAMERA

=1

Figure2
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Controller

Below depicts the Controller that ppovided for use with the DC5150.

1.

FOCUEAR/NEAR SWITCBoth positionswill continually focus neafar-near or far
nearfar when held. Focus is only on Side View Camera.

LIGHTNTENSITKNOB Controls light level oselected view. Light level is remembered
between switching views, knob position may not reflect current setting.
VIEWSWITCHToggles between down and side view.

LIGHTSWITCHToggles between thremainsettings. NORMAL.: Sets down lights with
down camea and side lights with side camera. REVERSE: Sets down lights with side
camera and side light with down camera. DUAL: Both lights on with selected view.
ROTATE SWITERotatesthe side camera clockwise or counterclockwise. Note that the
down camera rotates with the side camera.

Figure3



Camlight

Below depicts the optional Camlight forward view light headembled with extended
Centralizer Bands

1. EXTENDED CENTRALIZER BAND
2. LIGHT BAR PLUG
3. LIGHT HEAD COLLAR
4. CAMLIGHT BAR I
5. LAMP BEZEL ASSEMBLY ‘/G)
B L
1
2
==

Figured



RemovingCamlight

G RdzyYYeé LI dzdte theACamligiNadddtisRngp&rtant to not discard it. After the
Camlight is removed the dummy plug is installed to insulate the camera from the water.

5
-
To remove theCamlight Assembly: Q’

1.
2.

w

R

© o N>

Ensure all power is off before proceeding DUMMY PLUG
Remove theAllen Head Screws(Figures Item 7)holding the Plastic

Qover (Figure 4 Item 6pver the Light Barlkg (Figure5 Item 5)

Disconnect Light Bad®y (Figure5 Item 5)from the camera

Install the Dummy Plu@Figure6 Item 3)and replace the Plastico@er (Figure5 Item 4)
with the Allen Head &ews(Figure6 Item 6)

Loosen the Light Head Col[&igure5 Item 2)and remove it fron the housing
Disconnect the Centralizer Ban@sgure5 Iltem 4)

Loosen and remove the Centra&izZBottom CollafFigure5 Item 3)

Remove Light B4Figure5 Item 1)and store properly to prevent damage

Place Centralizer Bottom Colldigure6 Item 1) back onto the camera housing

10. Tighten the BottonCollar(Figure6 Item 1)and Bandg¢Figure6 Item 2)

Figure5



Figure6

Installing Camlight

To install the Camlight Assembly:

. Ensure all power is off before proceeding

. RemoveCentralizer Band@-igure6 Item 2)and Centralizer Bottom ColléFigure6 Item
1) from the housing

. PlaceLightBar into groove of Centralizer Bottom Collar and LigladH@ollayrefer to
Figure5ltems 1, 2, & 3.

. Slide Light BaFigure5 Item 1)with Centralizer Bottom CollgFigure5 Item 3) and
Light Head CollgFigureb Item 2)onto housing

. Secure both collars above the Side View Port refer to Figure 3 for example

. Remove the Allen Head Scre(#@sgure6 Item 5)holding the Plastic CovéFigue 6 Iltem
4) over the Light Bar Plug

. Removethe Dummy Plu@Figure6 Item 3)and replacewith the Light Bar Plu@igureb
Item 5)

. Installthe Plastic CovdjFigure5 Item 6)with the Allen Head ScrewBigure5 ltem 7)

. Ensure opposite end of Light Bar g(Eigure5 Item 5)is installed on the Light Bar
(Figureb Item 1)



10. Adjust Light BafFigure5 Item 1) to desired positioand secure with set screws on both
the Centralizer Bottom ColldFigure 4 Item 3and Light Head dlar (Figure 4 Item 2)

Survey Recommendations

The following are recommended procedures:

1. Before theCamera is lowered into the downhole or well, thdechanical and
HectronicCounters should be reset to zero at some arbitrary reference point
relative to the camera housing and the top of the downhole or well.

2. Correct operation of the DR'should be verified by recording the first 10 feet (3m) of
the inspection run and playing étrecordingback before proceeding.

3. Often a layer of oil will be encountered on top of the water surface, especially when
inspecting oil lubricating pump well casings. If oil is anticipated, the outside of the
angled viewing ports and the lamp cover or tBamlightmust be soaped liberally
with liquid detergent.The camera visibility will be restricted out of water, but once
the oil layer is penetrated, the detergent may be washed off the viewing ports by
pulling the camera up and down vigorously. This is best accomplished by manually
pulling up and down on the bée at the top surface until the monitor picture clears.
The oil should be wiped from the cable when pulling it up and the equipment
cleaned with solvent.

4. If using a Winch that has a Clutch, care should be taken not to accidentally disengage
the Winch Cltch when lowering or raising the camera. This will cause affitte
which can be stopped by applying the Brake on the Winch. The Clutch should be re
engaged only after the Drum stops or is slowed to a low speed.

5. At least ten wraps should always be left the Drum at maximum depths to keep
the cable from tearing loose from the drumhe last layer of steel armored cable is
painted red to show when the maximum depth is reached.

6. Due to the design of reset typdechanicalCounters, a difference between ¢
Mechanical anddectronic (monitor displayfounts may appear when pulling OUT of
the hole, especially during high speed returns.

7. If the Camera is operated in saltwater, all exterior surfaces of the housing,
Cablehead, andCamlightshould be thoroughlgleaned immediately after being
pulled out of the downhole well.



CAUTION/ATTENTION

. NEVER POINT THE DOWN HOLE OR SIDE VIEW CAMERAS DIRECTLY AT THE SUN EITH

WHILE ON OR OFF

. DO NOTconnect or disconnect #hnCamerar Camlight with the Control Unit Power
switchedON

. DO NOTstart the vehicle engine if the inverter switchQ#\, if using an inverter.

. NOTE¥YouCANNOBwitch betweenrDOWN VIEVANd SIDE VIEWhile the Camera is
rotating.

. DO NO'Toperate the camera system in salt water, acidic or contaminated wells.
Whenever the camera and cable have been exposed to acidic or brine water, be sure to
wash immediately after use with fresh water.

. NOTEany time the Control Unit is switch€dFFor power is lost, the footage numbers
(displayed on the monitor) will be lost.

. DONOTIlodge he Camera i crooked or bent casing or use the ROTATION function in
such a situation.

. DO NOThit the bottom of the downhole or well with the Camera@amlight.

. Store the camera system in an indoor, dry, temperatcoatrolled environment.
Preferably in the provided carry cag2O NOTexpose the camera system to extreme
temperatures during use or storage.

10. At least ten wraps of the Cable showalldvays be left on the Reel Assembly Cable Drum

at maximum depths

11.DO NOTovertighten the cablehead. Finger tighten when threading the cablehead into

the camera, a wrench is not necessary.



Maintenancdnstructions

Post Operation

1. Prior to removafrom Cableheagwash Camera with a low pressure sprayer
(garden type) and wipe down

2. Remove Camlight and checkiog condition and eing seal area for cleanliness

3. Remove Camera from Cablehead to checkg condition and eing seal area
for cleanliness

4. Check Cableheadring condition and aing seal area for cleanliness

Storage

1. Sore Camera in a dry carrying case (if available place desiccant bags in case with
camera)

2. Store Camlight to allow air drying (screw on lamp cover loosely to alioflow
for drying)



Description oEquipment

Overall

The DC5150 Deep Well Camera System can beimseglls and boreholes 3 to 30 inches (7.62
to 76.2cm) in diameter and down sBmaximum deptlof 5,000 feet (1,524 cm). In addition to
the standard downhole view the camera offers a suilew perspective with continuou360
degreerotation, with no extenal moving partsin a single housing.

Light Emitting Diodes (LEDsl)uminate both the dowrview and sideviews with light intensity
adjustment located on the joy stick. The LEDs are shock proof and provide ample light to see in
most wellconditions. Additional light is available with our céight accessory option.

The CU500 Deep Water System Controller serves as the video source, power supply, functions
controller and counter.The control unit offers variable voltage to the well camesfale

displaying high voltage and camera current metéfhe footage counter and video display can

be calibratedn the field and allows the user to preset reset the counter on the screen along

with the ability tochange the location of theumbers orthe screen.

A single coaxial Cablehead Connector on the rear of the Camera is connected to the steel
braided reinforced coax cable by a watertight pressure rated connectorDUR 5Gystem

can be paired with a Model 25 or 40 winahd have the option fobeing hydraulic or electric
(specified at time of order)An automatic level wind on the winch keeps the cable evenly
distributed on the winch spooMost system installationstilize an inverterto power all the
components of the syste@ T ¥ K S 12@dk KakteDyf S Q

The video out fromthe CU500 control unitan be connectethto any recording devices or
monitors. The most common system set up is the video out into one DVR recorder then into
one or two monitors.

Whenthe DC5150 systens mounted into some type of vehicle a boom aisrutilized to place
the camera over the all without having to maneuver the vehicle too close. The tyoes
offered are an overhead boom or ansideboom. Both styles telescope to reach tivell or
bore hole The inside boomlike the name states, is located inside the vehicle @des with a
hand crank to make positioning easy for the operator. The overhead li®troated on top of
the vehicle andwings 180 degreds belocks in placéor transit

Camera

The DC5150 DUAL CAM provides a comprehensive, detailed survey of water wells, boreholes,
underground storage tanks and mine shafts measurir@®"in diameter to depths of 5,000
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feet. In addition to the standard downhole view, it offers a suiew perspetive with
continuous 360° rotation (and no external moving parf$)e camera usegpscially designed
longlife CreeL.E.D. lightindpr both side and down view&asily retrofit to single conductor
video inspection systemsStandardizedCableheadhllowsinterchangeable use of Laval
camerasHas asimmer, lightweightdesignfor easy handlingSealed housing prevents
condensation and water intrusiceind designed foenvironments oftemperature32° to 150° F
(0° to 65° C)loystick controallowsfor easy operation and fufunction, onehand operaion.

Figure7

Control Unit

TheControl Unit andMonitor are equipped fod G I Y Rl NR ™ chidg orlpflowd&dfwithi2 dzy
the optional cabinetand contain all of the necessary electronics and controls to operate the
video and camera.

The front panel controls on th@&ntrol Unit are shown in Figur8. The ONOFFSwitch (Figire 8
Item 2) rautes power to the Camera and Camlighir{gtalled)whenswitched to the ON
position. A PowemdicatorLight (Figire 8 Item 1) indicates when power suppliedto the
Lights and @mera.

The major components contained within tidntrol Unit include a high voltage power supply
that provides 125150 volts variable DC for operating the Cam@igure8 Item 13)and a
smaller power supply that provides £12V DC and +5V DC from the 115 V AC iemmaller
power supplycan bemonitored byVoltage Indicator LightSigure8 Iltems10, 11 and 12.

NOTEThoughVariableCameraVoltage is used to operate the camera. Tanera
Voltage should never read less than 145 \(BiGure8 Item 9)

One plugin printed circuit board is located in ti@ntrol Unit. The video board processes the
video output fromthe camera and directs a composite video signal to the monitor. The board is
powered by the low voltage power supply. This board also serves as the electronic footage
counter system and it is also powered by the low voltage power supply. It functios et

11



pulses from the wincilmounted encoder into the footage figures displayed on the monitor
transposed onto the video from the camera. The footage count is continuously displayed and
counts forward when the camera is lowered and counts backward whenaheera is raised.

The reset button (Fige 8 Item 4) sets the displayed count to zero (0000) any time it is
depressed.

An ACVoltage Inputsocket (Figre 8 Iltem 16) and a 3 amp rated circuit breaker (Kig8 Item

14) for the AC input are located on thear of the control unit (Figur8). The DC high voltage
circuit breakeris Figure7 Item 15. The reel connector (kige 8 Item 18) is a standard MS type
connector for the cable between the control unit and the winch. The cable carries video, power,
and the footage encoder signals between ttantrol unit and thewinch. Thevideo output

connector (Figre 8 1tem 19) is used to connect the monitor or a Rkécorder to the control

unit.

Usingthe Control Unit LCD Meters

The CAMERA VOLTAGE position shibervoltage to the camera. This voltage level is also
determined by the position of the CAMERA VOLTAGE control on the front of the control unit. If
camera voltage reads 0 check the circuit breakers in the back of the control unit and check for a
short n the system.

In the CAMERA CURRENT position, the meter reads the amperage being draw@amyeiee
and Camlight (if installed)A meter reading of 1.999 would indicate a short circuit at some point
in the system. When the amp meter reads O the DC iticeaker must be checked.

If any trouble with the system is encountered, the meter readings on both LCD Displays should
be noted prior to shutting the system down to aid in trowslieooting. Also note whether a
footage number is being displayed on thideo monitor screen before turning the system OFF.

LCD Monitors

Laval Underground Surveys supplies a commegqeiality LCD monitor. For Monitor
AyaiNdzOtA2ya F2NJ dzaS YR FdzNOKSNI Y2YAUG2NI RSO
attached in theaddendum.

*Specific features may vary depending on the monitor model supplied with your system.

12
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Figure8

. POWER INDICATOR LIGHT
. POWER ON/OFF SWITCH

. MODE- Button for Calibrating and Programming the Footage Counter

. RE&T Reseton the Onscreen Depth Display to 0

. DECrement Manually adjust the onscreen count when in the Preset Mode
. CAMERA CURRENTD Display for Camera Amperage
. JOYSTIGBOMMUNICATIONSoystick Connection Port for Camera Functions

1
2
3
4
5. INCrement Manually adjust the onscreen count when in the Preset Mode
6
7
8
9

. CAMERA VOLTAGRBYV Voltage Display for Camera Voltage
10.+12 VOLTSVoltage Indicator for 12VDC in the Control Unit

13




11.-12 VOLTSVoltage Indicator for12VDC in the Control Unit

12.+5 VOLS- Voltage Indicator for 5VDC in the Control Unit
13.CAMERA VOLTAGE ADJUSTME#amera Voltage Adjustment Knob
14.AC INPUT 5 AMP CIRCUIT BREAKER

15.DC OUTPUT 3 AMP CIRCUIT BREAKER

16.AC VOLTAGE INPUT

17.FAN- for coolingControl Unit

18.SERIAL NUMBER LABEL

19.BNC CONNECTORdeo Output from Control Unit

20.7 PIN CONTROL CABLE CONNECHEaRS Video, Functions, and Encoder
21. TNC CONNECTORgh Power Voltage Output

DVR

The Digital Video Recorder (DVR) records video and audio to USB storage media and can
capture snapshot images ehe-fly without interrupting recording. It has an internal raahe

clock with battery backup that provides date and time information. V&daoed snapshots are
saved to a folder called DCIM on the USB devices. The DCIM folder is created if not present.
The videos are recorded as .ts files and the snapshots are .jpeg files. File names are
automatically generated by the retime clock. Theideo bit rate can be tailored to match the
user requirements and storage capacity.

Text overlays reflecting current date and time can be applied to appear in the recorded video.
A single line of user defined text comments can be overlaid in the videere Bre 5 user
entered custom text lines.

The DVR has an internal 16GB USB storage device. This internal memory will store at least 8
hours of video. There is a USB jack on the panel for an external storage device. There is no
limit on capacity of th&JSB storage devices; however, the devices need to be FAT 32 format.
The DVR will simultaneously record to both the internal and external USB storage devices.
When either internal or external memory becomes full, an @ereen message will prompt

the userto address the capacity of the internal or external memory before the recording

option will resume.

There is also a USB jack on the panel for plugging in a standay@d’GSB keyboard. A
GANBESaa YAYA {(Se@o02FNR Aa adzZlJ ASR gA0K GKS
mini keyboard inserted in a USB space on the control unit. It will tvewéetters on it that

correlate with the mini keyboard. Without the receiver plugged into the control unit, the

keyboard will not be able to functioWNOTEthe keyboard and its USB receiver are paired and
cannot be mixed with another set.

14



Keyboard Usand Charging

The internal battery is a nereplaceable Polymer Lithiwmon type. If no keys are pressed for

more than 3 minutes, the keyboard goes into Sleep Mode. Because of Sleep Mode, the
1Seo021NRQa ol GUSNE gAftf f | anéchxdey Bhe haedzMii | Yy R
retain a charge in Sleep Mode from 500 to 700 hours. Tahegge the battery, plug the

charging cable into the keyboard and into any standard USB jack. The charging cable can be
plugged into the RCAM panel to charge the battand simultaneously operate the keyboard;
however, the keyboard receiver must be plugged in to either the RCAM panel or the female

USB jack on the charging cable. The Green Power LED will flash when the battery power is low.
The Red Battery LED wigHt up when the keyboard is being properly charged.

Keyboard Functions

Key Function

Enteror Space Bar Menu or OK

Up Arrow RewindPlayback or Move Text Up

Down Arrow Fast ForwardPlayback or Move Text Down
ESCHscapg Stop/Finalize Recordinlylenu Backor Playback Stop
R RecordStartor PauseRecording

S Snapshot

P Pause Record or Playback

Kevyboard LED Indicators Meaning

YELLOW RF Signal ON=Transmitting

RED Battery Cable plugged in: ON=charging

OFF=Fuficharged
GREEN Power ON=Power on, OFF=Sleep MoBeASHING=Low Power
WHITE CAPS LOCK ON=Caps Lock Active, OFF=Caps Lock Inactive

The DVR is controlled using the keyboard and asaraen menu system. After initial power
up, press the Space Bartbe Enter key to bring up the Top Menu. Then again, press the Space
Bar or Enter key to go into one of the Sub Menus.

Getting Started

To start a recording pre$® PresdRa second time to pause a recording, before presftiag

third time to resume recording again to create one continuous video. To stop and finalize
recordings presESCFinalization can take up to 2 minutes for long recordings. It is important
to note thatpowering down before stopping/finalizing the recording can result in losing the
recording.A maximum video length of 1.5 hours is recommended to manage file $zessS

at any time to take a snapshot image of the video. To add a text overlay befonrelirggsee

the Overlays Section on pagé.

15



1. DVR HOUSING
. KEYBOARD USB POWER LIG
INDICATOR

. WIRELESS KEYBOARD
. RECEIVER

9 VDC POWER ADAPTER
. VIDEO IN BNC CABLE

. VIDEO OUT BNC CABLE

. EXTERNAL MEMORY USB

N

0 N o U AW

Menu Structure

Play Video

Play from internal
Play from external

If only the internal device is present,
the files list from the internal device Figure 9
is displayed.

File selection is made using the up and down arrow k&ysssing Enter or Space starts
playback.

View Snapshots

. SKIFGAZ2NI A& aAYATIFINI G2 atfl e @GARS2¢
Overlays

Primary Overlay
Allows selection of the size of the text from either 8x14 or 16 x 16. You can also select OFF
which turns off the text display. Thdefault setting is 16 x 16.

Setup Primary Overlay
Text
Allows selection of which text is displayed from date only, time only, time and date,
custom text 1, custom text 2, custom text 3, custom text 4, or custom text 5. The default
setting is time and date.

Custom Text

16



Allows the user to enter up to 5 custom text comment lines. Each line has a maximum
of 40 characters.

Date Format
Allows selection of the format of the date display. The default setting isqUIND¢
YYYY.

Time Format
Allows selection of the format of the time display.
The default setting is 24 hour format in HH: MM : SS.

Background
Allows selection of the background of the text from Black, Transparent, 50% black, or
75% black.

Move Up, Move Down, Move Left, Move Right
Allows the text to be moved on the screen.

Secondary Overlay
Allows selection of Title overlay, Coded overlay, Extra overlay, or off.

Setup Title/Coded/Extra Overlay
Edit Text
Allows the user to edit the preloaded text

Load
Allows the user to edit text tht has been saved

Save
Allows the userd keep any changes to the text

Text Size
Allows selection of the size of the text from either 8x14 or 16 x 16. You can also select
OFF which turns off the text display. The default setting is 16 x 16.

Background
Allows selection of the background of the text from Black, Transparent, 50% black, or
75% black.

Move Up, Move Down, Move Left, Move Right
Allows thetext to be moved on the screen
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File Management

Copy video from internal

Copy video from external

Copysnapshots from internal

Copy snapshots from external
Delete files from internal

Delete files from external

Rename files on internal

Rename files on external

If only the internal device is present, the external choices will not be shown.

Setup
Set Date/Time

This setting allows for setting up the battery backgarealtime clock. The redlme clock is
used to automatically generate file names for saved video files and snapshots. There is also an
option of having the date/time overlay present in recordedeo and snapshots.

Video
Video Standard
Allows selecting between NTSC and PAL video formats

Interpolate
Turning interpolation on gets rid of motion artifacts at an expense of some vertical
resolution loss. The default setting is ON.

Video Bit Rate

Determnes the compression level of recorded video. The higher the bit rate, the higher
is the quality, the more space is required on the storage device. The selection is from
1000kbps to 5000kbps. The default setting is 3500kbps. At the default setting of
3500kbps, a minimum of 8 hours can be recorded onto a 16GB storage device.

Playback Seek
Adjust the amount of the time skipped when using Rewind and Fast Forward functions.
Default is 10.

Snapshot Quality

Determines the compression levelsiiapshot. The higher the quality, the more space
is required on the storage device. The available settings are 97 (best) down to 50.
Default is 90.

Snapshot Overlay

18



Turning on this setting allows the text overlay to be shown in Snapshots. Default is On.

Recording Format
Determines the video format .ts or .mp4. Default is .ts, because there is no loss of data
in the event of recording interruption, such as a loss of system power.

Record Storage Device
Allows the selecting the recording destination degicmternal, external, or both. The default
setting is BOTH.

Set Language
Language can be set to English, French, German, Portuguese, or Spanish for the DVR menus
only. Default is English.

System Information
Displays various system information, incluglirmware version, detected storage devices with
free space available and allows system parameters to be reset, saved and loaded as follows.

Reset System Parameters
Resets all the parameter settings to Basic default settings. This option restores the DVR
back to the Laval Underground Surveys factory settings.

Save System Parameters

Saves all the parameter settings to USB memory stor@ygy use this option if you
wish to change the factory settings from Laval Underground Surveys.

Load SystenParameters
Loads all the parameter settings from USB memory storage. This option restores the
DVR back to the saved settings.

Turn WiFi on
Setting allows streaming video over an unsecured network with a WiFi adapter when set up and
turned on, for more indrmation on how to set up please contact Laval.
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Helpful Tips

Press ESC to stop all recordings, playbacks, and to back out of menus. Pausing a
recording and powering off will erase the unfinished recording.

A MAXIMUM VIDEO LENGTH OF 1.5 HOURS IS REEINDMM.

Turn the keyboard power off at the end of your use of the system to preserve longer
battery life.

After 3 minutes of not using the keyboard, the keyboard goes into Sleep Mode and all
LED indicators will go out. Keys will not work until it wakewligh takes a few
seconds. After it wakes up, the Green Power LED will light and the keys will work again.

If the unit is not operating properly, restoring the setup settings back to Laval
Underground Surveys factory settings may fiXitSS awS&Si | N& ¥S G SNEE A
System Information section.

Monitor available free memory for both the internal and external storage in the System
Information screen. If more space is need on the internal storage you can move files to
the external storage by copying and then deleting them.

Stop the movement of theamera (reeling up/down or rotating) when using the
snapshot function for clearer pictures.

Text overlays must be setup and typed in prior to the recording.

IMPORTANTWhen renaming video files, do not change or delete the file extension, the

GOYLINEAENLIERI 2F GKS Yy I YS-Accdssible fokhéd systevil & Y I |
lff @GARS2 FTAESa Ydzald KIFI @S GKS aoYLIné 2N aod
do2llAE G GKS SyR 2F ayl lLladakz2da FAES ylIYSa

Always keep the kdoard and its USB receiver paired together with one system, refer
to the serial codes on them in the event that they are mixed with another set.

Larger storage devices such as external hard drives will most likely need formatting to
FAT32 to work with th DVR. Keep this in mind and test recording before going into the
field.

Video files recorded as .ts can be converted if they are not compatible with a video
player, using a video converter. Converted files may not play back on the DVR.
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Electronic Coumt Instructions

In the normal operation mae after powering up the unit, the distance count is displayed on
the screen along with the camera picture. TRESEButton (Figure8 Item 4) clears the count

to zero.

TheMODEbutton (FigureB Item 3) sequences througtevenon-screen modes as follows:

Normal Mode——— Distance measurement is displayed

PresetMode Preset specifidistance measurement

PositionMode —————— Position distance measuremeah screen
StandardMode ————— Distancemeasurement &andard of Fee{it) or Meters(m)

Calibrationby Reel Mode— Electroniaeel alibration

Manual Calibrate Mode—— Manual input of calibration number

Status Mode Status of control unit internal information

NOTEin the normal operation mode, thiNCand DE(uttons (Figure 7 Item 5 & 6) do
not have any functionhowever,they do perform various functions in the other modes.

Normal Mode

Normal modes the initial mode when power is
turned on. Only the distance measurement is
displayedon screen along with the video

TheRESEMutton (Figure8 Item 4)resets he
distance to zero.

TheMODEbutton (Figure8 Item 3) advanceghe
mento the Preset Mode.
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Preset Mode

D

The Preset mode allows the distance count to b

preset to a specific number. This provides a wa
to initially start counting with a number other
than zero.

ThelNCbutton (Figure8 Item 5) increases the

court EEESEl

: INC: Increment
TheDEutton (FigureB Iltem 6) decreases the DEC: Decrement

RST: Zero

count.
TheRESEmutton (Figure8 Item 4) sets the count 0000 .00ft
to zero. Preset Mode
TheMODEbutton (FigureB Item 3) exits this
mode.

NOTEHolding down thdNCor DECQFigure 8 Item 10) button causes it to increase or
decrease repeatedly.

Position Mode

The Position mode allows positioning of the

distance count to be one of five positions: top
left, bottom left, bottom right, top right, or
centered.

ThelINCbutton (Figure8 Item 5) sequentially

changes the position by moving the positions in ';ﬁg‘ téan

clockwisesequence. EEE - EEL

TheDEutton (FigureB Item 6) sequentially RST: Home (TL)

changes the position in a countetockwise 0000 .00f1t
sequence. Position Mode

TheRESEMutton (FigureB Item 4) sets the
LI2aA0A2Yy G2 obwhkhiVdRertdp®ft LI2 A A G A
TheMODEbutton (Figure8 Item 3) exitghis mode.
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Standard Mode

The Standard mode allows the distance count u
of measurement to be either feet or meters.

ThelNCbutton (Figure8 Item 5)sets the standard
to Feet.

TheDEutton (Figure8 Item 6) sets the
standard to Meters.

TheMODEbutton (FigureB Item 3) exits this

mode.

NOTEStandard Feet displayed distance i
4 whole digits with 2 decimal places
(0000.00ft)which provides a resolution of
.12 inches.

Standard Meter displayed distance is 4
whole digits with 3 decimal places
(0000.000mwhich provides a resolution
of 1 centimeter

it

Standard
INC: Feet
DEC: Meters

0000 .00ft
Standard Mode (Feet Standard)

Standard
INC: Feet
DEC: Meters

0000 .000m
Standard Mode (Meters Standard)

Calibration Mode

The Calibratio mode allows for software calibration of the distance measurement system of
the reel. The calibration feature makes an automatic adjustment of the distance count based
on a calculated calibration adjustment factor determined by thecedure. The defauls 200
pulsesper revolutionbut can handle up to 10,008ulsesper revolution.

The procedure is a follows:

1. Mark the cable Before this electronic calibration procedure can be initiatise cable
must first be marked in two places with anfark and a 10@oot mark. The oot mark

is closest to the end of the cable. The distance from thea®k to the end of the cable
is not critical or important, but needs to be long enough to altbesmark to be
positioned on the countewheel of the winch (usually 15 to 25 feet) while allowing the
cablehead on the end of the cable to be free from idler rollers or sheaves. Black
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electrical tape can be used for the markers, but be sure the tapadhiere well to the
cable by degreasing the area before applying the tape.

Note: This procedure performs the calibration as the cable is "reeled out" as opposed to
"reeled in". Since spiral wound cable does not give the same count between reeling in
andreeling out, accuracy is generally desired for reeling out.

. Position Bmark Once the cable is marked, reel the cable in so theft@0Omark goes
onto the reel and continue reeling the cable in to position Gamark on the counter
wheel in a location that is easy and convenient to see. We are now ready to perform
the electronic calibration procedure.

. Press thdNC(Figure 8 Item 3o initiate 000000 encCnt
0§KS LINE OS R dzNB0GO00 | 2
encCnt which indicates you &rat the 0001 .00 Cht/Ft (2% PPR)
zero point of the count. You will see

én n n M ®n n whicly'isi tkeQdlitdration ?ﬁé?br‘g}ég?-?ggﬁgﬁé 100F1)

number initial value. DEC: Set
MODE: Saves/Exit

. Extend 100 ftReel out the cable 0000 00Ft
carefully while maintaining constant
tension on the cable. Continue reeling
out until you come to the 10@oot mark at which point you slowly and accurately
position this mark on the counter wheel in the same position where tineadk was
started. You will see thencCnthas incremented to a number around 040000.

Calibrationby-Reel Mode; INC pressed

Press theDEutton (Figure8 Item 6)to set
the calibration number and you will see
the Cnt/Ftupdate on the screen to be a
number around 0400.00.

. Press theMODEbutton (Figure 8 Iltem 3)
to save the calibration number and exit
the Calibrationby-Reel procedure. The
screen goes back to Normal Mode
displaying only the distanaaeasurement
that will now show 0100.00ft.

dw,
OM=0
)

= 00
Calibrationby-Reel Mode; DEGpressed

NOTEALL SYSTEMS AR IBRATED AT THE FACTORY.
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Manual-Calibrae Mode

This mode allows for manual input of the

calibration number. Before pressing the INC
button, the current calibration number is shown
asthed / yik Cl namber. t t woO €

0400.11 Cnts/Ft (2X PPR)@

If you see the "at sign (@)", this means the )

_ L Manual -Cal ibrate
calibration number waset bythe Calibratiorby- INC: Start
Reel mode. If the "at sign (@)" is not there, this
means it was set using the Mant@alibrate
mode.Thed 6 H - rheanw thé calibration 0000 .00ft
number is two times the encoder PPR (Pulses H ManualCalibrate Mode

Revolution). So faexample, with a 200PPR

encoder, the calibration number should be
around 400.
Manual -Cal ibrate

Press thdNCbutton (Figure 8 Item 3o enter 0400 11 CntsFt (2X PPR)

this mode. >Exit (no save) (0400 .11)
>Exit (with save)

While a digit is blinking, press tihdCand/or DEC INC: Increment digit
. DEC: Decrement digit
buttons to update that digit. MODE:Select digit/Exit

Use theMODEbutton to advance and select the 0000 .00ft
next digit or to advance to the Exit menu items. ManualCalibration Modeg INC pressed

You can choose to save or not save the updated
calibration number.
Status Mode

1. DiagnosticsPress thdNCbutton to
display internatiagnostics information,
Control Unit temperature in Celsius and
Fahrenheit, the Video standard (NTSC of
PAL), the DSP settings (CH:chroma,
P:phase, C:color, A:agc).

Status
INC:Diasnostics
DEC :Uersion
RESET: Tech Setup

2. VersionPress the DEC button to display
Firmware version. 0000 .00ft
Status Mode
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3. Tech Setuys only for use by Laval
technicians.

CU-Temp: 041C 103F

Uid-Std: NTSC i
DSP :CH80H., POOH. CO80H. AO Winch
Status The custom winch supplied by Laval
[I)EE : Biasnost iCSs Underground Surveys (LUS) is
:Uersion i i
RESET: Tech Setup manufacturedfor Qperatlng LUS video
camera systems in water wells, boreholes,
0000 .00ft etc. The winch is driven by a low speed,
Status Mode Diagnostics high torque hydraulic or electric (optional)

motor. Sources of hydraulic pressure
typically include the vehicle power steering pump or a fan beltastr pump. Electric motor
power sources for winch operation are 120V 60 cycle AC (or 220V 50 cycle AC) or an AC
generator.

Winch speed and direction are controlled by-a8y directional valve with a hydraulic motor or
a variable speed controller with alectric motor, located near the control station. A manually
operated dog clutch engages and disengages the winch drive. Adpeardted, mechanical
caliper brake for the cable spool is mounted on the winch frame.

CAUTIONNEVER operate the power winchthwaut the cable spool safety shield in
place.

Winch Armored Cable

The winch cable supplies power to the camera and lights, conducts video signals from the
camera, and provides the means for lowering and raising the camera head assembly in
downhole operatbns.

The cable is about ¥4 inch in diameter and has a working strength of over 5,000 pounds. The
inner coaxial conductor cable is specifically designed to carry the video signal over long
distances. The outer armor has an inner wrap of Higisile steelwires and an outer wrap of
wires wound in the opposite direction to decrease the tendency of the cable to twist.

The camera end of the cable has a waterproof connector that fits into the camera housing. The
winch end of the cable connects to an electlislip-ring assembly on the winch spool shaft.

CAUTIONNEVER allow the cable to have less than one anehati€1 1/2) layers on
the spool. The cable at the slipg end is not anchored to the spool, of course, and it
might tear free or become damagefpulled or strained. The cable is painted red to
notify the operator when maximum cable depth is reached.
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Electrical SliRing

The electrical sljping assembly transfers power and video signals to and from the winch cable
through a 7pin MStype connector mounted in the winch chassis.

CAUTIONDO NOT attempt to disassemble the siipg assembly. It is factory sealed
and wateright. If a problem with the sliping is suspected, contact Laval Underground
Surveys.

CableMetering Sheave

A cablemetering sheave travels back and forth on a lead screw tosired the cable onto the
spool. The sheave drives an electronic encodet finavides input for the footage counter
display on the monitor. A mechanical counter is attached to the encoder to back up the
electronic count.

NOTEAfter individual use, the cable windings witit ook or lay the same as they did
when the unit was dievered from the factory. This is normal and expected. It dogs
affect the proper working of the cable or winch.
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Figure9
1. DOG CLUTCH HANDLE 9. SLIPRING CONNECTOR
2. BRAKHANDLE 10.SLIFRING ASSEMBLY
3. SPOOL SHIELD 11.BRAKE SLEEVE
4. SPOOL 12.MECHANICAL COUNTER
5. 7 PIN CONNECTOR 13.BRAKE CABLE
6. BRAKE CALIPERS 14.LEVEWIND ADJUSTMENT KNOB
7. BRAKE ADJUSTMENT NUT 15.COUNTER SHEAVE
8. BRAKE LEVER ARM 16.LEAD SCREW
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