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grounded

Remove 
ground

Red test lead

Strong Signal
Decaying signal

Receiver
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Principle of cable locate

Ground rod

soil

Black test lead

ground

Return signal current

Signal current

Transmitter

3M Telecommunications

Keypad transmitter
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Keypad transmitter

3M Telecommunications

Off / Battery Test
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Turns off unit. Press and hold to check batteries. 
Display shows OK & continuous audio signal  = batteries OK
Display shows LO & pulsing audio signal = batteries low
Display shows -- & no audio signal = replace batteries



3M Telecommunications

Ohms / Sheath Fault / Tone Mode

Turns transmitter on and selects mode. Arrow in dis play points to symbol of selected 
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Turns transmitter on and selects mode. Arrow in dis play points to symbol of selected 
mode.

= resistance / foreign voltage

= sheath fault locate

= tone mode

3M Telecommunications

Trace

Turns transmitter on in trace (cable locate) mode. Arrow in display points to symbol of 
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Turns transmitter on in trace (cable locate) mode. Arrow in display points to symbol of 
selected mode.

Each keypress switches to the next frequency. Available frequencies are: 
577Hz, 8kHz, 33kHz, 133kHz & All.
The LCD shows the selected frequency as well as the relative signal 
current. Relative signal current will not be displayed when ALL frequencies 
is selected.

3M Telecommunications

Output Power

Changes the output power of the transmitter
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Changes the output power of the transmitter

Normal (default setting): no special indication LCD .

High (max. 3 Watt): Arrow above symbol is on.

External (max. 5 Watt):   Arrow above symbol is bli nking (only available when
external power is applied).

3M Telecommunications

Output Connector
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Output connector to connect the direct connect cabl e or Dyna Coupler.



3M Telecommunications

Connector External Power
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Connector for external power (cigarette lighter ada pter or external batteries / power 
supply).

3M Telecommunications

Display Battery Test

Battery test:
OK and continuous audio -> batteries OK.
LO and pulsing audio -> batteries low
-- and no audio -> batteries empty
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3M Telecommunications

Display Selftest

Shows up when unit is turned on

Unit will beep every two seconds to indicate it is 
turned on.
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3M Telecommunications

Display Version

Displays hard- software information.
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3M Telecommunications

Display Ohms Mode
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Ohms:
Display shows resistance between the red and black test lead. Arrow points to Ohms symbol 
to indicate mode. In case of a foreign voltage bein g present, the display alternates between 
resistance and voltage. The arrow alternates betwee n the Ohms and Voltage symbol. 

3M Telecommunications

Display Trace Mode (577 Hz)
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Trace mode (cable locate mode):
Display switches between frequency and relative sig nal current. In case of all 
frequencies being transmitted the same time, no rel ative signal current is shown.

3M Telecommunications

Display Trace Mode (8 kHz)

�������� ����Page  15
© 3M 2002

3M Telecommunications

Display Trace Mode (33 kHz)
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3M Telecommunications

Display Trace Mode (133 kHz & All)
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3M Telecommunications

Display Sheath Fault Locate
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Sheathfault locate:
Display switches between 577Hz and 33kHz which are cable locate frequencies send 
together with the actual fault locate signal (10Hz & 20Hz). 
Arrow indicates sheath fault locate mode.

3M Telecommunications

Display Tone Mode
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Tone mode:
Tone mode is used for fault locate on aerial cables . Display switches between 
577Hz and 133kHz . 
Arrow indicates Tone mode. 

3M Telecommunications

Display Output Power
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Output power:
Three output power settings are available.
Normal: default setting, no special indication in d isplay.
3 Watt:  Arrow pointing at symbol is constantly on.
5 Watt:  Only available with external power. Arrow pointing at symbol is flashing.



3M Telecommunications

Transmitter Hookups
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1.Direct connect method
2.DYNACOUPLER method
3.Induction

3M Telecommunications

Direct Connect Method
( required accessories ) 

Off

On

������� T  M

��	

Trace

Output Level

Transmitter keyboard

�������� ����Page  22
© 3M 2002

On Output Level

Ground rod

Direct connect cable

Red test 
lead

Black test lead

3M Telecommunications

Direct Connect Method

Ground

Strong signal
Decaying signal

Receiver
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Ground rod

Soil

Black

Remove 
ground

Red

Signal return current

Signal current

3M Telecommunications

Direct Connect (far end not grounded)

Open end

Red test lead

Transmitter

Cable shield

C C C C C C C
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Soil

Ground 
rod

Black test lead

Current flow

1. If far-end of cable is open or not accessible for grounding - use the highest RF trace frequency, only.
Note:
This procedure is only applicable if length of cable is long enough (few hundred feet/meters) to permit thehighest RF 
CURRENT to flow through the accumulated distributed capacitance of the cable.



3M Telecommunications
DIRECT CONNECT HOOKUP

( DO’S   &  DON’TS - CON’T... )

SHORT CABLE SHORT CABLE

RED CLIP RED CLIP

TRANSMITTERTRANSMITTER

[ A ] [ B ]

FAR-END
GROUND

FAR-END
WIRE 

CONNECTION

50 FEET (15 m)
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To trace very short lengths of cable, less than 100 feet (30 m):
�� The far-end of the trace conductormust always be grounded to EARTH SOIL (drawing A).
�� If  EARTH/SOIL is not accessible, a WIREcan be used as the current return path, but it 

must be placed 50 feet (15m) or more away from trace conductor (drawing B).

GROUND
ROD

BLACK CLIP BLACK CLIP

CURRENT 
FLOW

CURRENT RETURN WIRE

CURRENT FLOW

SOIL

3M Telecommunications

Off

On

������� T  M ��	


Output Level

Trace

DYNA-COUPLER METHOD
( ACCESSORIES USED )

�������� ����Page  26
© 3M 2002

DYNA-COUPLER

DYNA-COUPLER
CABLE

3M Telecommunications

DYNA-COUPLER HOOKUP

CABLE SHIELD

NEAR-END
GROUND

FAR-END
GROUNDDYNA-COUPLER

SOIL

SECONDARY CURRENT FLOW

T1 T2
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NOTE:
�� Do not remove NEAR-END and/or FAR-END GROUNDS. Doing so will

break or open the trace circuit and “no” current will flow.
�� Only the frequencies(8kHz, 33kHz, 133kHz) will work with 

the Dyna-Coupler. 577Hz will “not”. 

SECONDARY CURRENT FLOW

SOIL

TRANSMITTER

PRIMARY 
CURRENT 

FLOW

3M Telecommunications
DYNA-COUPLER HOOKUP

[ DO’S AND DON’TS ]

ATRANSMITTER

CABLE SHIELD

OPEN-END

SECONDARY CURRENT FLOW

DISTRIBUTED CABLE CAPACITANCE

SOIL

CABLE SHIELD

OPEN-END
DYNA-COUPLERGROUNDED

END

C C C C C C

PRIMARY
CURRENT FLOW
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NOTE:
1. If one end of the cable is open or not accessible for grounding to SOIL, it is still possible to trace the cable if it is
long enough (several hundred feet/meters or more) to have the necessary accumulated distributed capacitance 
which permits the highest trace frequency current to pass through ( ex: 133kHz or 200kHz ).
2. Also, the Dyna-coupler must always be placed close to the grounded end of the cable (illustration “A”).
3. Neverplace the Dyna-coupler at theun-grounded end of the cable (illustration B). It will not  work. 
No secondary current will flow.

BTRANSMITTER DYNA-COUPLER

GROUNDED
END

SOIL

NO SECONDARY CURRENT FLOW



3M Telecommunications
INDUCTION METHOD & HOOKUP
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Note:
� To achieve best results, Transmitter must be placed over and as close as possible to the cable and should be in-line
with cable path.
��� � NEAR-ENDand FAR-END of the trace cable/conductor must beGROUNDED to SOILto maintain continuity of the 
trace circuit.
��� � Use  the high frequencies133kHz or 200kHz and switch Transmitter to high output.
� Induction Method  is not recommended in congested areas because the signal can be easily induced to other cables or 
pipes which is close and in parallel to the target cable.
� Operate the Receiver no less than 50 feet (15 meters) from Transmitter to avoid direct reception of signal.

3M Telecommunications

How to select the most appropriate Trace Frequency

� Always measure the circuit resistance first. If the circuit
resistance is 3000 ohms or less, all four (4) frequencies 
can be used and the best choice would be 577Hz for 
minimal tone bleeding to other cables and for the longest
range.

� If the circuit resistance is more than 3000 ohms but less
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� If the circuit resistance is more than 3000 ohms but less
than 10000 ohms, 8 kHz would be the best choice and
33kHz would be next.

� If the circuit resistance is 10000 ohms or higher, 33kHz
should be the best choice and 133kHz or 200kHz would be
2nd.

3M Telecommunications
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3M Telecommunications Keyboard

3 Settings:

• Normal

• Bright

• Off

Backlight
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• Off



3M Telecommunications Keyboard

LCD Contrast
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3M Telecommunications Keyboard

Unit automatically turns off 
after 25 minutes without a 

key pressed.

On / Off
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key pressed.

3M Telecommunications Keyboard

Accesses main menu of unit 
for configuration etc. 

Menu
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3M Telecommunications Keyboard

Accesses locate mode menu 
and acts as ENTER / OK key 

while data input.

Locate / OK
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while data input.



3M Telecommunications Keyboard

Adjusts the gain of the 
receiver. Initial gain adjust is 

automatically, but can be 

Gain Adjust
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automatically, but can be 
overwritten manually by 

pressing the key(s) again.

3M Telecommunications Keyboard

Adjusts the loudness of the 
speaker. Four settings 
available:

Spkr / Xpnd
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available:

- speaker off
- speaker low
- speaker high
- expander amplifier on

3M Telecommunications Keyboard

The functions of the softkeys 
change depending on the 

selected function of the unit.

Softkeys
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selected function of the unit.

3M Telecommunications Connectors

Headset Connector for Dyna Coupler, A-Frame 
or Tone Coil.
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Serial Port to connect to the computer



3M Telecommunications
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3M Telecommunications Configuration

Turn unit on.
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3M Telecommunications Configuration

Select menu.
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3M Telecommunications Configuration

Press Softkey Setup .
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3M Telecommunications Depth units

Toggles between:

- cm
- inch
- feet-inch
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3M Telecommunications Language

Toggles between English (always 
installed) and second installed 
language (does not affect 
glossary).
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3M Telecommunications Date / Time

Adjusts date & time as well as 
date format.
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3M Telecommunications Date / Time

Move cursor to digit to be 
changed.
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3M Telecommunications Date / Time

Adjust date and time using the + 
and - softkeys.
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3M Telecommunications Date / Time

Having selected the date format,
the + and – softkeys toggle 
between 12 and 24 hr. format.

�������� ����Page  50
© 3M 2002

3M Telecommunications Date / Time

Press OK to save changes and 
return to menu.
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return to menu.

3M Telecommunications Configuration

Select second page of  setup
menu.

�������� ����Page  52
© 3M 2002



3M Telecommunications Marker Types

Select available marker types.
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3M Telecommunications Marker Types

Select desired marker type.
Marker types marked x can 
not be activated. (CE)
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3M Telecommunications Marker Types

Activate / deactivate selected 
marker type. Deactivated 
marker types will not show up 
in the marker selection in 
marker locate mode.
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3M Telecommunications Marker Types

Save changes and return to 
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Save changes and return to 
menu.



3M Telecommunications Locate Frequencies

Select available locate 
frequencies.
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3M Telecommunications Locate Frequencies

Select desired locate frequency.
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3M Telecommunications Locate Frequencies

Activate / deactivate selected 
locate frequency. Deactivated 
locate frequencies will not 
show up in the frequency 
selection in cable locate mode.
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3M Telecommunications Locate Frequencies
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Save changes and return to 
menu.



3M Telecommunications Tone Frequencies
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Follow same procedure as 
for locate frequencies.

3M Telecommunications User Frequencies

Select user frequency to 
be defined.
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3M Telecommunications User Frequencies

Enter frequency.
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3M Telecommunications User Frequencies

Save changes and return to 
menu.
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3M Telecommunications User Frequencies

Frequency now shows up in list.
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3M Telecommunications Configuration

Select second page of main 
menu.
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3M Telecommunications Selftest

Select Self Test.
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3M Telecommunications Selftest

Unit data is displayed.
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3M Telecommunications Selftest

Press to start Self Test.
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3M Telecommunications Selftest

Self Test done.
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Self Test done.

3M Telecommunications Selftest
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Back to main menu.

3M Telecommunications Filter

Toggles between 50 Hz and 60 
Hz filter.
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3M Telecommunications Help

Select online help.
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3M Telecommunications Help

Scrolls through text line by line.
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3M Telecommunications Help

Scrolls through text chapter 
by chapter.
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3M Telecommunications
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3M Telecommunications Locate

Press Locate key.
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3M Telecommunications Locate

Select locate mode.

�������� ����Page  78
© 3M 2002

3M Telecommunications
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3M Telecommunications Display Marker Locate

Battery status

Bargraph

Relative signal strength

Speaker volume
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Gain setting

Select Marker 1

Select Marker 2



3M Telecommunications Display Dual Marker Locate

Battery status Speaker volume

Bargraph

Relative Signal strength Relative Signal strength
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Gain setting

Select Marker 1

Select Marker 2

3M Telecommunications Marker Signal Response
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3M Telecommunications Depth Estimate Marker

Press Depth key.
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3M Telecommunications Depth Estimate iD-Marker

With iD- Markers, the depth is 
directly displayed.
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3M Telecommunications Depth Estimate Passive Marker

With passive markers, the unit
has to be raised 15cm and the 
softkey Depth has to be pressed
again.

�������� ����Page  85
© 3M 2002

3M Telecommunications Depth Estimate Marker
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Press  Locate to return to 
marker locate.

3M Telecommunications Read iD-Markers

Press softkey Read.
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3M Telecommunications Read iD-Markers

The unit will show ID-No.,
user data (if available) and 
type of marker.
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3M Telecommunications Read iD-Markers

Press  Read History to see a 
list of all markers read so far.
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3M Telecommunications Read iD-Markers

Select entry. 
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Select entry. 

3M Telecommunications Read iD-Markers
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Press to show all marker data.

3M Telecommunications Read iD-Markers
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Press to return to Read History.



3M Telecommunications iD-Marker Information

- Compatible to the existing passive markers

- Max. locate depth – 1.5m (power & water –1.2m)

- Max. read depth – 1.2m (power & water – 1.0m)

- Write distance – 0.1m to 0.3m

- 10-digit, individual serial number 

- 192 Bit memory to hold user data

- data lock function
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Marker data is organized in templates.

Template consists of template name, label (8 char.)  and description (14 char.) 

Templates can be created in unit or on PC.

Receiver can hold up to 32 different templates.

Existing templates can be edited in unit.

3M Telecommunications Write iD-Markers

Press Write Mode.
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3M Telecommunications Write iD-Markers

Unit displays list of installed 
templates.

Select desired template and 
press View / Edit .
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3M Telecommunications Write iD-Markers

Select description to be edited 
and press Edit .
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3M Telecommunications Write iD-Markers

Select edit mode and press OK.
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3M Telecommunications Write iD-Markers
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UserEdit: Show All:

3M Telecommunications Write iD-Markers

Press Write Marker .
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3M Telecommunications Write iD-Markers

Verify / select correct marker 
type and press Start Write .
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3M Telecommunications Write iD-Markers

Select if data should be locked 
or not.
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3M Telecommunications Write iD-Markers

If data already present in marker, 
unit will ask you to confirm 
overwrite.
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3M Telecommunications Write iD-Markers

Done.
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3M Telecommunications Write iD-Markers

Press  Locate to go to menu. 

Press Data/Templates to go to 
the read or written marker 
history or to template 
creation/editing. 
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3M Telecommunications
Write iD-Markers .

Read History lists all markers 
read with the unit (max. 100)

Write History lists all markers 
written with the unit (max. 100).

User Template is used to edit or 
create templates in the unit 
(max. 32).
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(max. 32).

3M Telecommunications

�������� ����Page  106
© 3M 2002

3M Telecommunications LCD display in directional peak

Battery status Speaker volume

Bargraph

Arrows

Rel. signal strength
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Gain setting

Locate frequency

Locate mode

3M Telecommunications LCD display in directional null

Battery status Speaker volume

Bargraph

Gain setting

Rel. signal strength

Indicator direction
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Gain setting

Locate frequency

Locate mode



3M Telecommunications LCD display in special peak

Battery status Speaker volume

BargraphRel. signal strength
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Gain setting

Locate frequency

Locate mode

3M Telecommunications Selecting a locate frequency

Press Freq.
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3M Telecommunications Selecting a locate frequency

Select the desired frequency by 
pressing the key of the 
corresponding group until the 
frequency is shown. Only enabled
frequencies will be shown.
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3M Telecommunications Selecting a locate frequency

Return to locate mode by 
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Return to locate mode by 
pressing Locate .



3M Telecommunications Locate Mode

Press Mode.

Each press switches to the
next locate mode.

In directional peak, the gain 
controls are active and the gain 
has to be adjusted manually.
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3M Telecommunications Locate Mode

Press Mode.

Each press switches to the
next locate mode.

In directional null, the gain 
controls are inactive and the 
gain has is adjusted 
automatically.
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3M Telecommunications Locate Mode

Press Mode.

Each press switches to the
next locate mode.

In special peak, the gain 
controls are active and the gain 
has to be adjusted manually.
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3M Telecommunications

Locate Modes

• Directional PEAK
• Directional NULL
• Special Peak
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• Special Peak



3M Telecommunications

Directional peak with one cable

Both arrows visible.
Highest numeric value.
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Arrow points to the right.
Low numeric value.

Highest numeric value.
Arrow points to the left.

Low numeric value.

3M Telecommunications

Directional peak with more then one cable

Strong peak Low peak
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cable

Out of 
phase 
signals

3M Telecommunications

Depth estimate
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Position receiver directly over the cable and 
press DEPTH.

3M Telecommunications

Directional null with one cable
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Cable



3M Telecommunications

Depth estimate
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Position receiver directly over the cable and 
press DEPTH.

3M Telecommunications

Ghost cable in directional null

�������� ����Page  122
© 3M 2002 Target cable Other cable

Out of 
phase 
signals

Ghost cable

3M Telecommunications

No ghost cable in directional peak

Strong peak Low peak
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© 3M 2002 Target cable Other cable

Out of 
phase 
signals

3M Telecommunications

Directional null indication at different cable angles 
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3M Telecommunications

Directional null indication at different cable angles
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3M Telecommunications

Directional null indication at different cable angles

�������� ����Page  126
© 3M 2002

3M Telecommunications

Special Peak
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Cable

3M Telecommunications

Depth estimate
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Kabel

Position receiver directly over the cable and 
press DEPTH.



3M Telecommunications Combined cable and marker locate

Only available in Special Peak 
mode

Press Alert .
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3M Telecommunications Combined cable and marker locate

Cable locate audio is turned off.

Adjust marker sensitivity.

Press OK.
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3M Telecommunications Combined cable and marker locate

No marker close by:

Bargraph and rel. signal 
strength apply to cable locate.
Speaker audio signals cable 
locate.

Bargraph besides marker type 
open.
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3M Telecommunications Combined cable and marker locate

Marker close by:

Bargraph and rel. signal 
strength apply to cable locate.
Speaker audio gets modulated.

Bargraph besides marker type 
fills up.
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3M Telecommunications Combined cable and marker locate

When setting the speaker 
volume to highest setting, EMS 
will be displayed below the 
speaker symbol. In this case, the 
cable locate audio will be turned 
off and only the marker locate 
audio will be heard.
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3M Telecommunications
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3M Telecommunications

EARTH RETURN (SHEATH) FAULT LOCATE - BASIC CONCEPT

Off

GROUND ROD

BLACK CLIP
RED CLIP

TRANSMITTER

GROUNDING GROUNDING
REMOVED

VOLTAGE
GRADIENT

VOLTAGE
GRADIENT

CABLE SHIELD

CURRENT FLOW
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NOTE:
�� In FAULT-LOCATE, the Transmitter forces current to flow through the FAULT/S. It is important that current flow must

be concentrated into the FAULT/S only. To do this, all GROUND or SOIL connections to the trace cable or conductor must
be temporarily disconnected.

�� As the CURRENTenters the SOIL, it creates a VOLTAGE GRADIENT (slope) on the SOIL’s surface (see illustration on next 
page).

�� For best results, the GROUND ROD should  be placed into theSOIL, in-line with the cable path. 
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Location #1:
Red Leg = +3V
Green Leg = +6V
Bargraph at Green -
Move forward

Location #2:
Red Leg = +7V
Green Leg = +7V
Bargraph floats - NULL
Stop - Fault located
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NOTE:
�� As the CURRENTenters the SOIL, a VOLTAGE GRADIENT (slope) is created on the soil’s surface. TheA-FRAME is then

plugged into the Receiver and it is used to sense voltage potentials along the cable path. The A-FRAMEhas two probe tips,
one is marked REDand the other is GREEN.

�� The goal here is to determine when the RED and GREEN tips senses a NULL , a condition where the voltage potentials at
the REDand GREEN tips are the same or zero. 

�� Once NULL is achieved, the center of theA-FRAME will then represent the location of the FAULT (position #2). In real 
live applications, one will only be able to determine the spot where the graph changes from red to green or vice versa.
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Location #3: 
Red Leg = +6V
Green Leg = +3V
Bargraph at Red –
Move back.
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