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1 GENERAL
1.01 PURPOSE
{(A) This section provides information on the

L ]

description and operation of the Progres-
stve Electronics. Modcl 210, Resistance
Fault Meter (Figure 1).

The Model 210 1s u resistance fault meter
that digitally displays distance to a [zult
or strap. It is designed lor use on tele-
phone cable and service wire by installa-
tion, maintenance, loop, and cable repair
technicians. The Model 210% simple oper-
ation allows even inexperienced telephone
trouble shooters to be successful in loca-
ting high resistance shorts, grounds, and
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Figure 1

2.01

2.02

Model 210 Resistance Fault Meter

crosses while in the presence of foreign
voltages.
(C) The Modcl 210 is internally preset to a
standard temperature value, or [or more
precise readings, the temperature probe
{included) should be used.

DESCRIPTION

The Progressive Electronics Model 210 is pow-
ered by eight (8) “AA” cells with a battery life
ol approximately 100 hours.  The unit is
housed in a durable case measuring 74™ x
317 x 10" and weighs 2 Tbs. 14 oz,

The temperature probe, TP-1 measures 5147
in length and 5;8” in diameter and weighs less
than 2 oz. The tip is constructed of aluminum
for thermal conductivity, the body is made
of high impact plastic and the two posts are
stainless steel. The red and white test leads
are connected to the posts dunng the calibra-
tion procedure,



3.01

3.02

3.03

OPERATION

BATTERY TEST

(A)

Replacement of the eight {8) 1.5 vol
AN cells s only necessary when the
symbol "BAT™ appears on the meter
(scc MAINTENANCE, icld).

CATIBRATION

(A)

(B)

{(C)

(D)

{F)

The Model 210s calibrated to any given
gauge at 68 degrees fahrenheit by con-
necting the red and white test leads to
the two posts located under the [LCID
display meter {Polarity 1s not a factor).

For prease readings, the temperature
probe (1P-1) should be used. Connect
the red and white test leads to the two
probe posts (Polarity is not a factor).
Place the probe i the ground as close
to the cable depth as possible or in acrial
applications, let the TP-1 adjust to the
ambient temperature for a few minutes.

If the cable is in the sun, wrap the tem-
perature probe with black tape to allow
for the increased temperature inside the
cable. The temperature probe allows the
210 to be calibrated to a known gauge
at a known temperature.

Turn the control knob to the DSxI posi-
tion, then rotate the calibrate (CAL)
knob to the corresponding value assigned
to the gauge of wire as follows:

GAUGEF VAIUE
e [9 1566
* 22 787
s 24 493
® 26 308

With the Maodel 210 calibrated to the
correct temperature and gauge. discon-
nect the red and white test leads from the
posts of the temperature probe and con-
neet alf the ¢lips to the conductors under
test as shown in Figures 2 and 3.
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Figure 2 — With One Good Conductor
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3.06

Paoe

[Figure 3 — With Spare Pair

DISTANCE TO STRAP

(A)

Once the test leads are connected to the
conductors under test and the strap isn
place, the distance to strap reading will
be displayved infeet. TUa one (1) appears
in the left side of the meter. place the
function switch in the DSx1( posilion,
The new reading should be multiplied by
10. 11 & one (1) reappears, the distance
to strap cannot be read (over 19999 fect).
If you know that the distunce to the strap
is less than (9999 [eet and a onc (1} s
displayed. there s g bad connection at
the strap or at the red and white test leads.

NOTE: Distance to Fault measurement
can still be read accurately up to 19999
feet even il Distance to Strap is over-
ranged {19999} but is known to be under
(30000 lect.

NULL.

(A}

After reading the Dhstance to Strup,
place the function switch in the “NUILL"
position.  Adjust the nulling knob so
that the display reads 001 then slowly
back Lo 000. (Clockwise adjustments
give positive readings and counter-
clockwise adjustments give negative
readings.) If the meter will not
null (000}, the resistance s too high
to read.

High resistance faults (over one mepa-
ohm) can be made rcadable by adding
battery in series with the black ¢lip. When
measuring a ground Lault, conneet a 45-90
volt battery negative 1o the black clip.
and battery positive to ground. When
measuring a short, connect battery nega-
tive to the black clip and battery positive
to the other side of the pair. The added
battery will make the resistance fault
appear heavier to the 210, 1l the set
nulls. the fault can be measured.




3.07

DISTANCE TO FAULT

(A) Place the function switch in the DFxI
position and the display will indicate the
distance to fault. Again, if a4 one (1)
appears, change the function switch to
the DFxI0 position. The new reading
should be multiplied by 10. Il a one (1)
reappears, the distance to fault is out of
range (over 19999 feet),

CONVERSION CHART
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4, SPECIAL APPLICATIONS am
415
401  TEMPERATURE CONVERSION i ‘
(A) [fitis impracticable 1o use the Tempera- ‘ _
ture Probe (1P-1) and the temperature of (C) The tempcrature cha_rt will allow the
the cable is known, calibrate the Modcl operator to program in a known guage
210 by using the Conversion Chart al a known temperature for extremely
(upper right). accurate measurcments.
(B) Connect the red and white leads to the 402 TROUBLE CONDITIONS
two posts located under the LCD display ] ) ) ]
and dial the CAL knob to the correspond- (A) The following diagrams (Figures 4 thru
ing value obtained from the chart. 9), indicate a varicty of “trouble condi-
) tions” that may be encountered. and
how to properly connect the test leads.
4.03 RING GROUND, Oiher Good Conductors
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REVERSE RED AND WHITE LEADS IF TIP TO GROUND IS THE TROUBLE.
Figure 4 - Ring Ground with Other Good Conductors in the Same Cable
404  SHOR'Y, Other Good Conductors
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Figure 5 — Short with Other Good Conductors in the Same Cable



4.05 CROSS, Other Good Conductors
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Figure 6 — Cross with Other Good Conductors in the Same Cable

4.06 RING GROUND. All Pairs in Trouble
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Figure 7 -+ All Pairs in Trouble with Ring Ground
407  SHORT, All Pairs in Trouble
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Figure 8 - All Pairs in Trauble with a Short

408  CROSS, All Pairs in Trouble
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Figure 9 — All Pairs in Trouble with Cross
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STRAP

409  BRIDGE TAPS AND LATERALS
{AY If a bridge tap is present between the (B} To locate the lault, disconnect the strap
Model 210 and the strap, and the faull across the main pair and re-strap across
is somewhere on the lateral, the set will the end of the lateral pair (Figure 1),
measure 1o the bridge tap splice point Repeat the fault locating routine. The
{see Figure 10). measurement will be the true location
of the fault between the bndge tap sphee
and the end of the lateral.
— - - e e
BRIDGE TaP
RED . - _ SPLICE ~ . D
WHITE - -—— - —_——— e e . -
BLACK — - - —‘ '
Sl
FAULT LATERAL
LEG #1
Figure 10 Bridge Tap Splice
BRIDGE TAP
RED — . .. SPLICE e
WHITE . ST —- .
BLACK -- &0
— i
FauLT LATERAL
'\‘-—-‘)
STRAP
Figure 11 — Bridge Tap Splice
410 GAUGE CHANGE
(A) If a gauge change occurs in a section of (B) If the measurcment indicates that the
cable under test and the fault is between fault is beyond the change point, reset
the Model 210 and the splice, onlv the the test set to the proper gauge for the
distance to fault measurement will be [ar scction. Proceed with the locate. The
correct (Figure 12). distance to strap minus the distance to
o o N L fault is the distance from strap to fault
I (DTS - DTF = STF).
24 GAUGE CHANGE 28 GAUGE
WHITE e o : NOTE: The distance to strap and the
RED . ) DG __) ' _ : ¢ distance to strap and the
: STRAP distance to fault mcasurements in this
BLACK = .
cxample will not be accurate. However,
. ‘ _ FAULT | the distance from strap to fault will be
L Z ‘ accurate.
Figure 12
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(C) For precise measurement of distance to
fault, the Modcl 210 should be relocated
at the far cnd section and the fault
retested (Figure 13).

|
24 GAUGE CHANGE 26 GAUGE
C © + . WHITE
. : -
STRAP ~ RED
—— _BLACK
FAULT — [
Figure 13

4.11

LOADY CONLS

{A) Load coils measure [rom approximately

(B)

36 to 4.2 ohms. For an approximate
distance when measuring through a load
coil, subtract:

95 feet when measuring in 26 gauge
150 feet when measuring in 24 gauge
250 feet when measuring in 22 gauge
470 feet when measuring in 19 gauge

Because the resistance of lead conls vary
considerably, any allowances or conver-
sion factors cannot be relied upon for
precise measurements.  The presence of
load coils 1n the section of cable under
test will cause the locator to give readings
greater than the actual distance. To in-
SUIC precise measurements, it s always
best to solate the cable between load
coils.
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5.01

5.02

6.01

MAINTENANCE

FIELD

(A)

FAC

(A)

The only field maintenance required is
the periodic replacement of the cight (8)
“AAT cells. Remove the two screws that
secure the face plate located on the right
side of the locator. Snap in fresh batteries
and replace the face plate.

[ORY

When 1t 1s necessary to return a unit for
repair, return authorization s not re-
quired. The user must return the instru-
ment to the address below:

Progressive Flectronies. [nc.
325 South El Dorado
Mesa, Arizona B5202

1-800-528-8224 ; (602) 966-2931
Fax (602} 367-8602

{(B) The user must also Turnish information
describing the trouble, name, address,
and phone number ol person to contact
if necessary.

() Repair turn-around tme: Three days
in factory.

WARRANTY

For a period of one full year, PEI will repair
or replace any unit which proves defective in

parts
turne

or workmanship, provided the unit 18 re-
d to the factory by the original purchaser.



