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Symbols:

                     Caution: Refer to accompanying
                       documents.

Warning       Warning       Warning Any Warning sign identifies a
                       procedure or process, which if not
                       correctly followed, may re sult in
                       personal injury.

Caution        Any Caution sign identifies a
                       procedure or process, which if not
                       correctly followed, may re sult in
                       equipment damage or loss of data.

Warnings

Before using, review all safety precautions. Note and 
ob serve all warning and caution state ments on the 
equip ment and in the doc u men ta tion.

Do not operate this instrument near flammable gas es 
or fumes.

Do not modify any part or ac ces so ry of this in stru ment. 
If the unit is damaged, do not use. Also,  secure the 
product from use by oth ers.

To avoid electric shock, do not re move covers or any 
parts of the enclosure.

If the instrument or any as so ci at ed accessory is used 
in any manner not detailed by the ac com pa ny ing 
doc u men ta tion, the safety of the operator may be 
compromised.

Caution: As with most electronic equipment, care Caution: As with most electronic equipment, care Caution:
should be taken not to expose the equip ment to 
ex treme tem per a tures. To insure that your Model 
1205CXA will be ready to use, store the instrument 
in doors during ex treme hot or cold tem per a tures. If the 
instrument is stored over night in a ser vice ve hi cle, be 
certain the instrument is brought to spec i fied op er at ing 
tem per a tures be fore using.
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The Model 1205CXA is a multipurpose metallic time 
do main reflectometer (TDR), cable fault locator 
designed to quick ly and easily locate cable faults in 
metallic ca ble. The Model 1205CXA combines the latest 
in tech nol o gy and user-friend ly operation, creating the 
most ver sa tile and ac cu rate TDR avail able.

Using time domain reflectometry, or cable radar, the 
Model 1205CXA trans mits a signal down the cable. 
Impedance dis con ti nu i ties along the length of the 
cable reflect some or all of the sig nal energy back to 
the instrument. These re flec tions are measured and 
displayed as both a waveform and a nu mer ic distance 
to the fault.

The Model 1205CXA will test all types of metallic paired 
ca bles for opens, shorts, impedance discontinuities, 
and many oth er cabling problems.

Locates cable and connector faults in all types of paired 
me tal lic cables. 

Tests both twisted pair and coaxial cables.

Sensitive sub-nanosecond pulse width locates small 
faults that can plague high bandwidth systems or cause 
dig i tal in ter rup tion.

Rugged packaging for testing in all types of weather 
con di tions.

RANGE-PLUS offers pre-set ranges for quick testing.

Automatic and manual cursor placement functions.

Exclusive SUPER-STORE waveform storage.

Unique dual independent cursors.

Compact, lightweight, portable.

RS-232 Port.
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A Time Domain Reflectometer (TDR) works on the 
same ba sic prin ci ple as radar. Pulses of energy are 
trans mit ted down the cable under test. If the cable has 
a con stant im ped ance and is prop er ly ter mi nat ed, all 
of the en er gy will be ab sorbed.

If the pulse reaches an impedance dis con ti nu i ty, 
part or all of the pulse energy is re flect ed back to the 
instrument. If the cable is an open circuit, the re flect ed 
pulse will be in-phase (upward reflection) with the 
out put pulse.  If the ca ble is a short circuit, the re flect ed 
pulse will be out-of-phase (down ward reflection) with 
the output pulse.

In either case, a substantial amount of en er gy will be 
re flect ed.  If it were possible to have a cable with no loss, 
all of the signal energy would be re flect ed.  The incident 
and the re flect ed signals would look identical.

Reflections from an im ped ance high er than the 
char ac ter is tic im ped ance of the cable are in-phase, 
or up ward. Re flec tions from an im ped ance lower than 
the char ac ter is tic im ped ance of the cable are out-of-
phase, or downward.

Inductive faults cause the TDR to display an im ped ance 
high er than the char ac ter is tic im ped ance of the ca ble 
be ing test ed. Capacitive faults cause the TDR to display 
an im ped ance low er than the char ac ter is tic impedance 
of the ca ble.

The Model 1205CXA displays the cable under test as 
a dig i tized wave form with a nu mer ic distance read out 
on the Liq uid Crys tal Dis play.

The digitized waveform enables the op er a tor to view the 
sig na ture of the cable in great detail.  An im ped ance 
mis match (opens, shorts or faults of less se ver i ty) can 
be iden ti fied and distances to the faults determined.
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KeypadKeypad
I   Use the I/O key to turn the instrument on and off.

  Use the backlight key to turn the CFL 
backlight on or off. 

 Use the two arrow keys to change the 
contrast of the LCD.

 Use the two zoom keys to zoom in 
or out on an area of interest on the waveform display.

  Use the four arrow keys to move 
the po si tion of the waveform(s) left, right, up, and 
down.

  Use the two arrow keys to decrease and 
increase the vertical waveform amplitude or gain.

 Use the two range keys to increase and 
decrease the cable distance displayed on screen. 
Pulse width and vertical gain are automatically adjusted 
for each range.

  The 1st and 2nd cursor keys move the cursors 
along the waveform. Use the 2nd cursor arrows to 
move the sec ond cur sor to the point of interest on the 

waveform. Cursors should be set on the leading edges 
of the reflection.

  A menu will pop-up when the asterisk key is pressed.  
The unlabeled icon keys control a selection cursor for 
choos ing the desired instrument control. Once the 
control is se lect ed, pressing the asterisk key will close 
the pop-up menu and ac ti vate the control. 

When a control is activated, the icon keys will control 
the function and on-screen icons will graphically 
represent how the icon keys affect the control.  The 
icon will change de pend ing on the type of action in 
the particular control.
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DisplayDisplay
The display is a 320 x 240 dot-matrix, high contrast, 
SUPERTWIST Liquid Crystal Display (LCD) with cold 
cath ode fluorescent lamp (CFL) backlighting.  The top 
two-thirds of the dis play con tains the wave form and 
cursors.  In stru ment set ting and mea sure ments are 
lo cat ed on the bottom of the dis play.

Information areas on the Liquid Crystal Display (LCD) 
are:

.    The message center dis plays 
var i ous in for ma tion about the status of the instrument. 
Ad di tion al mes sag es are dis played when uti liz ing the 
stan dard and op tion al wave form stor age functions.

.    Model 1205CXA has selectable pulse 
widths for test ing var i ous lengths of cable.

.     Displays the lev el of ver ti cal 
am pli tude or gain ap plied to the waveform.

.    The programmed velocity of prop a ga tion 
is dis played as a per cent age of the speed of light from 
30% to 99%.

.   Pop-up menu for selecting instrument 
con trols.

.    Displays the currently ac tive 
menu se lec tion, which is controlled by the icon keys.  
The on-screen icons graph i cal ly represent how the keys 
affect the control.
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.    The Model 1205CXA 
au to mat i cal ly cal cu lates and dis plays the dis tance 
be tween the 1st and 2nd cur sors. Each time the 
cur sor place ment is changed or the VOP is ad just ed, 
the DIS TANCE BE TWEENthe DIS TANCE BE TWEENthe DIS T  CUR SORS read ing will 
au to mat i cal ly update.

.   A hor i zon tal bar graph 
in di cates the bat tery lev el.  When the bat tery level 
reaches the one-quar ter full scale mark, the low battery 
mes sage is ac ti vat ed.

.   These tick marks are dis played 
along the top of the screen and can be in feet or meters 
for mat. These marks en able the op er a tor to view the 
dis tance along the ca ble be ing tested.

.   The Model 1205CXA automatically 
cal cu lates the sig nal return loss (dBRL). 
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Pop-up menuPop-up menu
 Use the icon keys to select an available storage 

lo ca tion and press the  key to store.

 Use the icon keys to select a storage location 
and press the  to recall to display.

  Use the two icon keys for de creas ing and 
in creas ing the pulse width.

 Use the two icon keys to select the cable type 
under test. VOP will automatically be set for the cable 
type se lect ed.

 or   (depending on the velocity for mat 
setting cho sen in the set up menu) Use the two icon 
keys for de creas ing and in creas ing the ve loc i ty of 
propagation.

 Use the two icon keys for cycling through the 
avail able software filters.

 Use the key to display the set up options 
menu.

 Use the  key to print the on-screen waveform to 
a serial printer for documentation.

  Use the two icon keys for cycling through the 
avail able display modes for single, dual, or difference 
wave form display modes.

  Use the two icon keys to adjust the trace 
sep a ra tion in dual waveform display modes.  This 
control is only avail able when two waveforms are 
displayed.

  Use the  and icon keys to edit the alpha 
numeric label associated with a stored waveform.         

  Use the  key to perform an auto-search of the 
ca ble to find major faults or the end of the cable.
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Proper operation and precise distance readings will be 
in sured if you remember the following pro ce dures and 
choose the mode of operation to best suit your cable 
test ing con di tions:

1. Establish a quality cable connection. It is 
best if the      cable is adapted to 
connect directly to the instru-  m e n t 
front panel. Use adapters and connectors 
with   the same impedance as the 
cable under test. 
2. Enter the correct VOP of the cable under test. 
(See   Section 3.5)
3. Start the test in the shortest range or pulse 
width.

RANGE-PLUS operation will step through and display a 
pre set dis tance of cable. A range con sists of a specific 
pulse width, gain set ting, and dis tance of cable. The 
transmitted pulse is on the left side of the screen and 
the cable span is shown to the right. The exact length 
of ca ble on the screen for each range will be rel a tive to 
the VOP being used. When using range, you still have 

com plete manual control and can change the pulse 
width, zoom-level and oth er key func tions as need ed.

With the distance format set in feet mode and a 83% 
VOP, the rang es are 10, 20, 50, 100, 200, 500, 1k, 2k, 
5k, 10k, 20k feet.

Characteristics of RANGE-PLUS operation:

1. To switch to the next range, press the RANGE 
up and down arrows. The distance grad u a tions 
will change as the range is changed.

2. Cursor 2 can be moved while in the RANGE 
mode. As the rang es are changed, cursor 2 
will re main at the same position as the pre vi ous 
range.

3. Cursor 1 can also be adjusted; how ev er, it 
will be placed back at the "0" distance marker 
when ev er a new range is selected. 
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When a test is initiated, the two in de pen dent cur sors 
are used to measure the dis tance to a fault or to the 
end of the cable.  The cur sors are interchangeable; but, 
to re duce con fu sion, use the 1st CUR SOR to mark the 
point you are mea sur ing from and the 2nd CUR SOR 
to mark the point you are mea sur ing to. The cursors 
will retain their ac cu ra cy and res o lu tion re gard less of 
dis tance or hor i zon tal zoom settings.

Model 1205CXA's unique dual independent cur sors 
fea ture al lows you to place cursors at, and mea sure to 
(or be tween) ANY TWO POINTS on the wave form. The 
dis tance dis played will au to mat i cal ly adjust with the 
move ment of the cursors.

DISTANCE BETWEEN CURSORS is automatically 
cal cu lat ed and displayed. Distance is de ter mined from 
the cur sor place ment on the wave form. There fore, the 
accuracy of the cur sor place ment is crucial to ac cu rate 
readings. For great est ac cu ra cy, place the 1st cursor 
to the "0" distance marker and the 2nd cur sor at the 
leading edge of the re flect ed pulse.

To set the cursors, zoom in on the point of in ter est us ing 
HOR I ZON TAL ZOOM. Set the first cur sor by using the 
1st cursor left and right ar rows to the ä0å dis tance mark er 
on the wave form.  To set the sec ond cur sor, use the 2nd 
cur sor left and right ar rows to move the sec ond cur sor 
to any point of in ter est. For a more ac cu rate dis tance 
read ing, zoom in on the reflected pulse for better de tail 
and ad just cur sor place ment manually.

The distance between the cursors is displayed on the 
LCD. Remember that the distance mea sure ment is not 
from the trans mit ted pulse, but from the first cursor to 
the sec ond cur sor. Accuracy of the dis tance reading 
is dependent on the place ment of the cursors and an 
ac cu rate VOP.
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Live Display Mode Loops:Live Display Mode Loops:
The Display mode loop alternates between Coax and IFD (In ter mit tent Fault Detection) mode.

    Displays active test port. 
      Displays IFD waveform.

Recalled Display Mode Loops:Recalled Display Mode Loops:
When a waveform has been recalled from memory, the Mode control will cycle through display modes involving the 
coaxial test port and the recalled waveform. The loop described below applies to the test port. 

       Displays Live and Stored waveforms simultaneously.
       Displays dif fer ence between Live and Stored waveform.

        Displays Stored waveform only
          Displays Coax (ac tive test port) waveform

* To exit the recalled waveform loop, enter the Live mode and wait five seconds.
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The IFD mode detects and displays intermittent faults, 
wheth er they are opens or shorts. Some TDRs have a 
similar feature; how ev er, if the waveform is repositioned, 
the in ter mit tent fault func tion is interrupted and the 
process must be start ed over. The Model 1205CXAçs 
IFD mode retains the wave form trace. The wave form 
can be ad just ed, re po si tioned, zoomed in and out, and 
the cursors moved, without affecting the IFD func tion. 
The Mod el 1205CXA will mon i tor the ca ble, waiting for 
an in ter mit tent fault to occur.

Upon entering the intermittent fault mode:
The LCDçs waveform area displays and saves 
the max i mum and minimum reflections of the 
wave form trace. The auto-off 10 minute timer is 
disabled so the in stru ment does not turn off in 
the middle of the test.

The IFD waveform area stores waveform changes. If an 
open or short occurs, the instrument will keep the fault 
trace dis played against the live waveform. This function 
allows the user to find intermittent problems.

The operator can adjust the waveform with the horizontal 
position controls, increase or decrease the vertical gain, 
zoom in or out, and move the cursors. When zooming 

during the IFD mode, the instrument may need to pause 
slight ly to fill in additional waveform data.
During the IFD mode, do not change the pulse width or 
range. If the pulse width is changed, the IFD routine will 
reset and start collecting data at the new pulse width.

The intermittent fault waveforms are stored in memory. 
This is an important difference between the Model 
1205CXA and oth er TDRs. While the waveform is in 
memory, there are three important things to note:

1. The waveform can be adjusted as if it were a 
live waveform.
2. Make sure the Model 1205CXA battery is 
fully charged. In the IFD mode, if the instrument 
battery level goes be low a minimum safe level, 
the instrument will turn itself off to prevent possible 
battery damage.
3. Waveforms can be stored and taken back 
to the of fice for downloading to a computer via 
WAVE-VIEW software or to a se ri al print er for 
archiving.

To store an IFD waveform, select Store from the pop-up 
menu while in the IFD mode. The instrument will save 
the in ter mit tent waveform in a dedicated IFD memory 
lo ca tion. If a waveform has been stored in the IFD 
memory, the next time you enter the IFD mode, a prompt 
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will ap pear to confirm you wish to overwrite the old 
waveform. Stored IFD waveforms have approximately 
maximum 1/2 distance range compared to normal 
stored waveform of equivalent pulse width. 

The Horizontal Zoom control expands and contracts the 
wave form around center screen. This control can be 
used to close ly examine a feature found using preset 
RANGE op er a tion or can be used for complete control 
of the waveform display distance.

The Vertical Gain control increases or decreases the 
vertical amplitude or gain of the waveform display. 
In creas ing the vertical gain of the waveform display 
allows the user to see small er reflections or minor faults 
on the cable signature.

The Cable Type Menu is used to select the type of cable 
un der test which sets the VOP control to the correct 
value. The VOP control can still be changed at any time 
by the operator if a different VOP value is required.

Before using your Model 1205CXA, there are sev er al 
setup op tions you can choose. The options you choose 
will re main selected, even when the in stru ment is turned 
off.

Options availableOptions available
Horizontal Scale Units: FEET or METERS
Distance for mat:  FEET, METERS, or TIME
dBRL Type:   FAULT or TOTAL
Horizontal Reference:  ON or OFF
Backlight at start-up:  ON or OFF
Velocity format:  VOP % or V/2
VOP precision:  2 DIGIT or 3 DIGIT
Cancel test lead length: YES or NO
Serial printer type:  CITIZEN PN60 or 
    SEIKO DPU 411
Memory Options:  4 Waveforms/8 Wave-
    forms or 16 Waveforms
Extended memory Options: 16 Waveforms or 32
    Waveforms
Auto Filter:   ENABLED or  DIS ABLED
Language:   English, Polski, Cesky,
    Espanol, Francais, 
    Deutsch, Portugues or
    Italiano
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The horizontal scale units option allows the distance 
scale, shown on screen, to display in feet or meters.

The dis tance format option allows the op er a tor to 
select the distance between cursors and wave form 
dis tance mark ers to either feet, meters, time, or 
com bi na tions of these three.
The dBRL type option selects the method for dBRL 
cal cu la tion. äTotalå displays the dBRL of the fault, plus 
the at ten u a tion of the cable. äFaultå displays dBRL of 
the fault  the attenuation of the cable.

The horizontal reference option allows the user to 
display a horizontal reference line on the center of the 
display.

The back light at start-up option is used to select 
whether the LCD backlight is on or off at start-up.

The velocity format option selects whether the velocity 
of propagation control is displayed as a percentage 
of the speed of light (VOP) or as meters or feet per 
microsecond velocity divided by 2 (V/2). VOP precision 
selects the precision of the VOP display and can be 
either 2 or 3 digit precision.

The cancel test lead length option allows the user to 

au to mat i cal ly subtract the length associated with the 
test leads from the distance between cursor readout.  
The instrument will place the first cursor at the end of 
the test leads.

NOTE: If test leads are not used, make sure to 
disable the cancel test lead length.

The serial printer option is used to select the type of 
serial printer for RS232 printing.  The options available 
are Seiko DPU 411 thermal printer and the Citizen PN60 
plain paper printer.

The Auto Filter option enables or disables automatic 
soft ware noise filtering. When enabled, the software 
noise fil ter ing will automatically be activated if a high 
level of external noise is detected on the input.

Model 1205CXAçs SUPER-STORE waveform storage 
ca pa bil i ty al lows the op er a tor to store a waveform for 
later com par i son and analysis. SUPER-STORE stores 
the entire cable un der test, not just the section of cable 
displayed on screen at the time of storage. This fea ture is 
help ful if: the incorrect sec tion of cable was on screen at 
the time of stor age; com par ing two sep a rate wave forms 
(cables); or for com par ing the same wave form (ca ble) 
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be fore and after repairing the ca ble.

The Model 1205CXA comes standard with four, eight 
or sixteen SUPER-STORE wave form memory locations. 
The Extended mem o ry option is avail able to increase 
the stored waveform capacity to 16/32 waveforms. The 
waveform(s) will re main in stor age, whether the instru-
ment is on or off.
To store a waveform, scroll through the menu items until 
STORE is highlighted. SUPER-STORE will prompt the 
op er a tor to select a memory location.

NOTE: If a memory location is selected which 
al ready has a stored waveform, the user will be 
prompted to over write the existing waveform or 
cancel the store. Mem o ry locations do not have 
to be äclearedå to use. 
The user can clear all waveforms in memory by 
using the äclear waveformå function.

To choose a previously stored waveform, scroll through 
the menu until RE CALL is high light ed.  A mem o ry 
se lec tion list will ap pear al low ing the user to se lect the 
de sired mem o ry location. Choose any of the stored 
waveforms by scrolling to the de sired num ber. When 
the de sired lo ca tion num ber is high light ed, press to 

se lect the stored wave form to be dis played with the 
live wave form. All in stru ment functions will op er ate 
normally.

SUPER-STORE will optimize the distance and resolution 
of a stored waveform based on the pulse width of the 
test. The following table describes minimum distances 
versus pulse width of a stored waveform.

   Sub nsec 450ft (180m)                   
     2 nsec 1,500ft (590m)          
    25 nsec 5,000ft (1,970m)      
   100 nsec 10,000ft (3,940m)       
   500 nsec 15,000ft (5,900m)      
                

Testing a cable that has power or a signal present 
is possible, although for safety reasons, it is not 
recommended.

: The Model 1205CXAçs input 
is pro tect ed. The instrument features a 
POWERED CA BLE WARN ING which appears 
in the message center when a cable with 

                  
1,500ft (590m)          
5,000ft (1,970m)      
10,000ft (3,940m)       

   Sub nsec
     2 nsec
    25 nsec
   100 nsec
   500 nsec
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power present is attached. How ev er, for safety 
reasons, it is recommended that the Model 
1205CXA  be connected to cable where 
a signal or power is present.

If you must test a cable with power present, the Model 
1205CXA features NOISE FILTERS.  If the Model 
1205CXA is con nect ed to a cable with power present, 
the mi cro pro ces sor automatically filters out the power 
signal and displays only the normal waveform of the 
cable under test. When the NOISE FILTER automatically 
engages, the mes sage cen ter will al ter nate ly display 
POWERED CABLE and AUTO FIL TER.

If noise or power is present at levels not sufficient to 
au to mat i cal ly engage the noise filter, the filter can be 
switched on manually. 

If any key is touched while the noise filter is in use, the 
filter is disengaged while that key function is performed. 
The fil ter reengages after five display cycles. This allows 
multiple key pad selections without waiting for the filter 
to engage or dis en gage.

NOTE: It takes longer to generate a waveform 
with the noise filter engaged. Therefore, the 
waveform rep e ti tion rate is reduced.

NOTE: The filter will not protect the instrument 
from damage caused by high voltage.

Multifunction Waveform Filtering (Optional)Multifunction Waveform Filtering (Optional)
This option provides a unique multilevel filtering system 
for filtering various types of interference. Each touch of 
the FIL TER key engages a different type or level of filter. 
Try each of the filters to determine which filter works 
the best for each test.

TDRs are used in a variety of industries and applications. 
With the various types of test surroundings, also 
comes var i ous types of signals which can affect the 
performance of a TDR.

Signals such as power (50 to 400 Hz), audio (100 Hz 
to 20,000 Hz), data (50 kHz to 10 MHz), and RF (500 
kHz to 1 GHz) can all affect a TDR differently. Therefore, 
a TDR with only one type of filtering system may work 
well in one ap pli ca tion but not in another.

Riser-Bond Instruments has addressed this problem 
by en gi neer ing a unique multifunction/multilevel 
noise filtering sys tem into the Model 1205CXA which 
can greatly improve test results under these types of 
conditions. 
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By selecting FILTER from the menu and using either 
icon key, you can manually step through various levels 
and types of noise filters. Each touch of the ICON key 
starts a new type and level of fil ter ing, each of which will 
be dis played in the mes sage cen ter. Every filter should 
be tried in or der to de ter mine the best re sult.

If power is still present on the cable after the FILTER 
option is deselected in the menu, the mes sage cen ter 
will al ter nate ly dis play POW ERED CA BLE and FIL TER 
OFF.

The combination of automatic and manual noise filters 
ef fec tive ly filters out unwanted signals and will display 
the normal waveform signature of the cable.

The Model 1205CXA is powered by a re charge able 
bat tery pack con tained within the instrument. The Model 
1205CXA is shipped from the man u fac tur ing plant with 
a full charge and will op er ate ap prox i mate ly 6 hours 
between charges.

When the battery supply has been depleted and the 
bat ter ies need to be re charged, plug the ex ter nal 
bat tery charg er into the front panel charg er sock et and 
into any com mon AC out let. The front pan el green LED 

will light to in di cate the bat ter ies are be ing charged. 
The LED in di ca tor will stay il lu mi nat ed while the charg er 
is plugged in.

The Model 1205CXA will op er ate while being charged 
as long as the bat tery level in di ca tor is above a quarter 
charge. Allow at least 16 hours charging time for the 
bat ter ies to cy cle from a com plete ly dis charged state 
to a fully charged state.  The Model 1205CXA may be 
op er at ed while the bat ter ies are charg ing, but this will 
in crease the charg ing time.

The Model 1205CXA has a built-in, cur rent-lim it ing 
cir cuit which limits battery charge current. As the 
batteries ap proach max i mum charge, the charg ing rate 
is decreased. Do not leave the bat ter ies charg ing for 
long pe ri ods of time;  their use ful life will be short ened. 
The Model 1205CXA can be charged with ei ther an AC 
or DC pow er source with correct voltage and cur rent 
specifications.

NOTE:  The Model 1205CXA may also be 
charged us ing an optional 12 volt cigarette 
lighter adapter.

Model 1205CXA includes an RS-232 Interface 
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Connector for se ri al printing and the WAVE-VIEW 
software option. Two se ri al printer drivers are available 
in the setup options menu.

Before using your Model 1205CXA, there are sev er al 
setup op tions you can choose from. Select the Setup 
menu con trol and select the desired default settings 
for the in stru ment. The op tions you choose will re main 
se lect ed, even when the in stru ment is turned off. (See 
Section 2.3.8 for setup options.)

It is important to establish a quality con nec tion to the 
ca ble under test. The TDR sends a high frequency 
signal that is not efficiently trans mit ted through poor 
con nec tions or in ad e quate test leads.

Do a quick check of the cable. Get as close to the 
sus pect ed fault as possible. Use common sense when 
ex am in ing the area near to the suspected fault. For 

ex am ple, if there is a new fence, that is probably where 
the problem is located.

When testing a section of cable where dif fer ent types 
of ca ble 
are spliced, use the independent cursors and the 
cor rect VOP for each section of cable to yield the most 
ac cu rate reading.

Any time two metallic con duc tors are placed close 
to geth er, they form a trans mis sion line which has a 
char ac ter is tic im ped ance. A TDR tests for a change 
in im ped ance which can be caused by cable damage, 
faulty splices, water in gress, change in ca ble type, 
improper installation and even man u fac tur ing flaws.

The insulating material that keeps the conductors 
sep a rat ed is called the ca ble dielectric. The im ped ance 
of the cable is determined by the conductor di am e ter, 
the spac ing of the conductors from one another, and 
the type of di elec tric or in su la tion used.

 The VOP number of a ca ble is 
de ter mined by the dielectric material that sep a rates 
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the two con duc tors.  In a coaxial cable, the foam 
separating the cen ter con duc tor and the outer sheath 
is the material de ter min ing the VOP.  In twisted pair, the 
VOP num ber is de ter mined by the spacing be tween 
con duc tors and the in su la tion that sep a rates them.
        
The VOP of a cable can change with tem per a ture, age 
and humidity.  It can also vary from one man u fac tur ing 
run to another.  Even new cable can vary as much 
as +/- 3%. 
        
There are several ways to determine the cor rect 
VOP. The first is to simply refer to the VOP card 
provided with the instrument. Sec ond, con sult the 
man u fac tur er for the cor rect VOP of that spe cif ic 
cable. A third way is to actually de ter mine the VOP 
from a known cable length. Measure a known cable 
length, the longer the cable, the more ac cu rate the 
VOP will be. Cor rect ly place the cur sors of the TDR 
on the output pulse and the reflected pulse (end) of 
the cable. Change the VOP setting until the äDis tance 
Be tween Cur sorså dis plays the known length. You 
have now de ter mined the VOP of the cable.  

 When trying to pin point a fault, 
the most common technique used to reduce VOP 
error is to test the faulty cable from both ends. The 
procedure is as follows:

Determine the path of the cable. With a mea sur ing 
wheel or tape, measure the exact length of the 
cable being tested. Set the VOP according to the 
man u fac tur erçs spec i fi ca tions, test the cable from 
one end and record the fault distance reading. Next, 
using the same VOP set ting, test from the opposite 
end of the cable and again record the fault distance 
reading. If the sum of the read ings is the exact length 
of the cable that was mea sured, the VOP is correct 
and the fault has been located.

However, if the sum of the two readings is more than 
the measured distance, reduce the VOP set ting and 
retest.  If the sum of the two read ings is less than 
the measured distance, increase the VOP setting 
and retest, but the op er a tor must also consider the 
pos si bil i ty of  faults. Keep chang ing the VOP 
settings until the dis tance read ings total the known 
length.

The same result can be obtained math e mat i cal ly. 
Take the actual cable length and di vide by the sum 
of the two TDR readings obtained by the tests from 
each end. This pro duc es an ad just ment fac tor. 
Next, multiply each of the TDR readings by the 
ad just ment factor. The re sult will be the cor rect ed 
length read ings.  
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Example:  TDR readings equal 700 feet and 500 
feet from either end.  Actual cable distance equals 
1000 feet.

700 + 500 = 1200 
1000/1200 = Adjustment Factor = 0.833
700 x 0.833 = 584 actual (corrected length)
500 x 0.833 = 416 actual (corrected length)

NOTE: When measuring cable reels, cable coiled 
on the reel can cause an error in the length reading 
by as much as 2 to 5%. 

        

Many TDRs have selectable pulse width settings. The 
pulse width allows the TDR signal to travel down a 
cable at dif fer ent levels of energy and distances. The 
wider the pulse width, the more energy is trans mit ted, 
and there fore, the further the signal will travel down 
the cable.

NOTE: Always start the fault finding pro ce dure 
in the short est pulse width available, as the 
fault may be only a short distance away. Use 
the range or zoom and gain controls to locate 
fault. If the fault is not lo cat ed, adjust to the next 

range or larger pulse width and re test. Keep 
adjusting to the next larger pulse un til the fault 
is lo cat ed.

Cable Loss
Cable has loss.  A signal attenuates as it travels down 
a cable. Some cables have greater loss or sig nal 
at ten u a tion than oth ers. Because the pulse am pli tude 
is re duced by the loss in the cable, major faults at long 
dis tanc es will appear to be of the same am pli tude as 
mi nor faults close to the in stru ment.
Attenuation affects the maximum length of cable that 
can be tested. The great er the cable attenuation, the 
more en er gy must be sent down the cable to test long er 
lengths. To in crease the amount of en er gy trans mit ted 
into the cable, in crease the pulse width. The Model 
1205CXA has mul ti ple pulse widths which the op er a tor 
can select to best ac com mo date the ca ble length be ing 
test ed. How ev er, since the lo ca tion of a fault is un known, 
it is best to start the test ing pro ce dure in the short est 
pulse and in crease the pulse widths as the dis tance 
being tested is increased.

A unique feature of Model 1205CXA is AUTOMATIC 
dBRL cal cu la tion.  This eliminates the need to vi su al ly 
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and/or man u al ly cal cu late the RE TURN LOSS at a 
particular point on the wave form.

The RE TURN LOSS (dBRL) reading is cal cu lat ed us ing 
the sig nal  and  tak en 
just to the left and right of each cursor. It is best to 
po si tion the cur sors along the leading edge of both 
puls es.
Return Loss is a way of measuring impedance changes 
in a cable. The algorithm for determining return loss 
is:

    
dBRL=20 Log10VO/VR

Where VO is the amplitude of the transmitted 
pulse and VR is the amplitude of the reflected 
pulse.

A small value dBRL number means that most of the 
pulse energy is reflected by the cable fault. An open 
or short would reflect all the energy so its return loss 
is zero.

Remember, the larger the dBRL reading, the smaller 
the prob lem and vice versa.

The Model 1205CXA can be set up to dis play dBRL in 

two possible modes, Total dBRL and Fault dBRL.

Total dBRL displays the dBRL of the fault, plus the 
attenuation of the cable or cable loss.

Fault dBRL displays the dBRL of the fault and 
factors out the attenuation of the cable or cable 
loss.

In the Fault dBRL mode, the attenuation (loss) of the 
cable has been subtracted out of the display reading. 
Therefore, a complete open or short will read 0 dBRL, 
regardless of the length of cable.
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NOTE: The only way to get an accurate 
measurement in the Fault dBRL mode is to use 
the Setup menu to enter the type of cable under 
test. 

To select Fault dBRL mode, press the Menu key and 
select CABLE TYPE. Select Fault dBRL. After Fault 
dBRL is se lect ed, you will be prompted to select 
the type of cable under test. This is necessary to 
accurately cancel out attenuation effects on the 
dBRL reading. 

Selecting a cable type will also set the VOP of that 
par tic u lar cable into the VOP display settings.

It can be tiresome breaking down installed taps and 
in stall ing an adapter in order to test the ca ble with a 
TDR. A so lu tion is to modify a tap plate of the same 
type in your system to connect the TDR to each leg 
of the ca ble.  The modified tap plate can be installed 
instead of the orig i nal tap plate to gain quick and easy 
access to the cable.

First, using a two port tap, remove the circuit board.  De-
solder and remove all the components, from the cir cuit 
board.  Next, make two wire jumpers which con nect 
the in put and out put ports to hous ing con nec tors at the 
re spec tive tap ports on the plate.  Connect the input 
con nec tor to one tap port and the out put con nec tor 
to the other tap port.  This makes the two tap ports 
independent from each other and used to test in either 
direction from the tap.

To find a location for the wire jumper, look for a coil 
con nec tion from the IN to the OUT port which passes 
any power signal on the cable through the tap.  Solder 
one end of a wire jumper to one side of the removed 
coil lo ca tion.  To connect the jumper to the tap port, 
look for a hole in the circuit board which is connected 
to the tap port center con duc tor.  Solder the other end 
of the jump er here.  Do this for both tap ports.
Use an Ohmmeter to check for continuity when trying 
to lo cate which holes in the board to use, and to check 
to see if the plate is wired properly.  

To use, remove an existing face plate of a tap either 
over head or underground and re place it with a modified 
TAP plate.  Connect the lead from the TDR to the input 
tap port and test the cable back to the next tap. Double 
check that there is no AC on the line.  Al ter na tive ly, 
connect the lead to the output tap port and read the 
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following tap.  Re mov ing face plates is a lot easier and 
quicker than work ing with connectors.

Warning:  Make sure you do not test ca ble with 
AC on the line.

Missing Signals -  In certain situations cables may go 
bad for no apparent reason.  For example a signal 
may not be getting into a cable. Start by verifying the 
problem is not within the transmitting equipment.  If the 
problem is not in the trans mit ting equip ment then begin 
to check the cable with a TDR.  Check the cable from 
both ends to find the fault.

After locating the fault on the waveform, measure out 
to the distance of the fault, then check for anything 
unusual.  For example, a new sign driven into the 
ground or a new fence, look for the obvious problem. 
Then repair the faulty part of the ca ble. 

Corroded Splices -  Within many systems, there are a 
lot of cable splices.  Many are old and their lo ca tions 
are unknown.  With most splices, it is just a mat ter of 
time before they go bad.  Use a TDR to locate cor rod ed 
splices that need to be repaired. 

Identifying Cables - If no markings were used during 
con struc tion, one can go back with the aid of a plant 
map and use the TDR to identify cables by their length.  
This is a very ef fi cient way to accurately identify and 
mark cables.

As sometimes happens, a cable may cause a problem 
only when the wind blows, the rain falls, or infrequently 
for no apparent reason. When this type of problem 
occurs, the IFD function of the instrument can be a 
real time saver.

The IFD mode can be used to monitor a cable for 
äin ter mit tentå type problems. The instrument will monitor 
the cable, waiting for the mysterious or elusive event 
to take place. If a change in the waveform does occur, 
the instrument will cap ture the change, not letting it 
disappear. With the event cap tured, the distance can 
be measured and the mystery solved. 
When using the IFD mode, there should be no power 
present (RF or AC) that can affect the readings. The 
test can take only a few minutes or the instrument can 
be left on in def i nite ly to help capture even the most 
stubborn intermittent fault.
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Measuring -  Cable inventory and management can be 
very expensive and time consuming.  Many companies 
have a prob lem getting technicians to use partial reels 
of ca ble, due to unknown lengths.  

While learning to use the TDR, an installation crew 
ex per i ment ed measuring reels of cable.  They learned 
to measure and use the partial reels, which saved money 
and extra trips back to the warehouse.

The TDR can be used to verify the lengths of new reels 
of cable or to identify the lengths of unmarked reels of 
cable.

Documenting - Contractors can use SUPER-STORE and 
WAVE-VIEW to document their work or to use as proof-
of- completion and/or performance. SUPER-STORE can 
also be used to show the need for cable replacement 
or repair. Doc u ment ing a cable section when newly 
installed makes a con ve nient and easy comparison when 
problems arise at a later date. Cables can be periodically 
monitored for signs of de te ri o ra tion. SUPER-STORE 
and WAVE-VIEW provide a va ri ety of opportunities and 
applications not found with any oth er TDR. 

SUPER-STORE is a unique storage 

fea ture of Riser-Bond Instrumentsç waveform TDRs. 
SUPER-STORE waveform storage, stores all of the 
waveform in for ma tion on screen and off screen. The user 
then has the ability to recall and display the wave form at 
any time. The wave form can still be fully ad just ed. The 
only changes that cannot be made are in the pulse width, 
the im ped ance settings, or engaging the fil ters. This 
feature allows a more ex pe ri enced person to interpret 
the wave form, or get a sec ond opinion from coworkers. 
It also allows you to do a before and after comparisons, 
along with recalling information to test from both ends.

WAVE-VIEW software allows the stored waveforms to be 
trans ferred to a computer where they can be archived, 
ad just ed, compared, or analyzed. Using WAVE-VIEW 
soft ware in combination with the ap pro pri ate equip ment 
al lows the user to e-mail stored waveforms. 

NOTE: Updates to WAVE-VIEW software can be 
down load ed from the Ris er-Bond In stru ments 
website at www.riserbond.com.

The combination of SUPER-STORE and WAVE-VIEW 
also make a good tool for TDR training. Students or new 
em ploy ees can use the computer as though it were a 
TDR, which keeps the TDR in the field. In addition, a 
variety of sample wave forms can be stored. Various 
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cable spans and types, faults, system components and 
samples of known cable con di tions can all be recalled 
and studied.

A TDR is an ex cel lent tool to de ter mine if a device, 
such as a tele vi sion, VCR or Converter, is con nect ed 
to the end of a drop cable inside a res i dence.  A TDR 
test of a cable with an open end has a very defined 
signature (waveform), which is easily recognizable. 
A waveform with an open end (upward reflection) 
simply indicates there are no devices connected 
and, most likely, no probable theft of service.

To determine theft of service, the following guide lines 
are recommended:

1. Once an illegal tap is located, the tech ni cian will 
disconnect it from service, document the time and 
date and possibly confiscate the co ax i al cable.

2. Test and store the line connected to the house with 
the TDR every time you see an illegal tap.  For safety 
rea sons, it is usu al ly necessary to  test the cable and 
store the in for ma tion as quick ly as pos si ble. Once 
connected, SU PER-STORE al lows the tech ni cian to 
store the waveform in dif fer ent set tings in a matter 

of seconds.  Later, the in for ma tion can be re called 
and ad just ed as if the TDR were still con nect ed to 
the cable under test.  When test ing into multiple unit 
dwellings, it is a good idea to use at least two differ-
ent pulse widths: the smallest pulse width avail able 
and an oth er to give you more distance.

3. Leave a note on the customerçs door ex plain ing 
what was found and how they can call to get service 
installed.

If the problem repeats itself, it may be nec es sary to 
inform the customer that legal action may be tak en 
if the problem persists.

Documentation may include pho to graphs, affidavits 
and any evidence found on the scene (i.e. homemade 
con nec tions and wave forms from a TDR).

If a cable is illegally connected and run ning directly 
to a dwell ing, that resident may still claim he/she had 
no knowl edge and was not using the service.  Many 
sys tems have found that if they can prove that the 
cable is con nect ed to a device inside the residence, 
they can prove it is being used.

Storing the waveform into the TDR allows the 
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tech ni cian to gather evidence for that particular 
line.  The wave form will show if the cable has been 
con nect ed to a de vice or not.  If it is con nect ed to a 
tele vi sion, VCR or cable box, it will display a low er ing 
of im ped ance characteristic, or down ward re flec tion. 
If the cable is not con nect ed to a device and just 
lying on the ground, it will be displayed on the screen 
as a complete open or upward re flec tion.

All stored waveforms can be up load ed to WAVE-
VIEW  software.  It provides the same flexibility as 
the SU PER-STORE feature.  Not only can you adjust 
the wave form as if the TDR were still con nect ed, you 
can print the re sults and use them as evidence.

A great variety of waveforms may be en coun tered.  This 
is due to the various ap pli ca tions and elec tri cal and 
en vi ron men tal char ac ter is tic dif fer enc es found in the 
wide va ri ety of cables that exist today.

Remember: The reflection of a fault or com po nent will 
look different on a short length of cable than it will on 
a long length of cable.

Various industries, cable types, and components 

pro duce many dif fer ent waveforms.  The TDR's pulse 
width, hor i zon tal zoom, and vertical gain settings all 
affect how a wave form will appear.

Practice testing various known cable segments, with 
and with out components.  Become familiar with how 
each segment looks prior to any problems.

A reflection with the same polarity indicates a fault with 
OPEN (high impedance) tendencies.  The reflection 
shown at the 2nd cursor is a complete open.
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A reflection with the opposite polarity indicates a fault 
with short (low impedance) tendencies.  The reflection 
shown at the 2nd cursor is a dead short.

The middle reflection at the 2nd cursor is a par-
tial open fol lowed by a complete open (end of the 
cable).  The more severe the fault, the larger the 
reflection.
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The middle reflection at the 2nd cursor is a partial short 
fol lowed by a complete open (end of the cable).  The 
more se vere the fault, the larger the reflection.

Due to attenuation, the reflections caused by each 
equally spaced taps are progressively smaller.  A larger 
reflection (2nd cursor) beyond a smaller reflection may 
indicate an unterminated or faulty tap.
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Two sections of cable with a splice shown at the 2nd 
cur sor.  The amount of reflection caused by the splice 
is di rect ly pro por tion al to the quality of the splice.  A 
good splice = small reflection; a bad splice = large 
reflection. 

Coaxial taps (both indoor and outdoor) will cause 
re flec tions along the waveform.  The quality and value 
of each tap de ter mines the amount of  reflection.


