Western Electric 145A Test Set

This test set was used to test subscriber lines from the customer premises,
generally after repairs were made. It measures Volts, Ohms, loop current, loss as
well as balance, power influence, and circuit noise (these were measured in
reference to the "quiet line" in the CO). The 145 also had a footage or "feet"
function that served as arough open locator in one position and a resistive fault
locator when corrected for conductor gauge and temperature. A tone generator is
included in the test set to aid in identification of wire pairs in conjunction with an
AT-8629 probe and butt set.

One of these instruments was used some years ago to successfully trace a
troublesome noise problem on my home line by the local telephone company.

The 145A test set is designed to use two Eveready 226, KS-2167 or NEDA #1600
batteries - these are no longer available, though expensive replacements are - but
a simple modification will allow standard 9 volt batteries to work. Just solder two
snap-on 9 volt battery connectors to the terminals of the 226 battery holders,
bearing in mind each holder is opposite in polarity to the other. This done, snap in
two modern 9 volt alkaline cells - to hold them in place, you can insert these in the
226 holders - they are a size which will mechanically hold the new batteries and
their associated connectors in place quite nicely.

Battery 1 +/- shown.

Batteries & connectors

will sit nicely in old
226 battery holders.

Battery 2 -/+ (not shown)
mounts in empty 226
holder shown here.

Note: Prior to making the modification and to prevent any future problems, if there
is any corrosion on the circuit board under the old battery holders clean it off with
cotton swabs and alcohol. Also note the two led's under the meter face are
indicators of battery condition. When the set is turned on, they should NOT light.
If they light, it means the batteries should be replaced.

The Telephone on P.E.L: http://www.islandregister.com/phones.html
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TEST SET FEATURES

The Ll45A 1s a general-purpose test set able to perform several funciions,
Thls dset is uscful to crafts peorsonncel working in constructilon,
ingtallation, ar repair of subscriber loap [acilities.
For more detailed imstruction on the 1454 TEST SET, see BEP 105-245-100.
The selector knob on the 1454 IEST SET may he poritioned az follows:
DHME: measures 100 chmes wmidscale, 300 ohms full scale.
OHMS x 1000: measuras_lﬂﬁn kilobhms midscale, 3 megohms full scale.

YOLTS: measures 200 welts full ascalc.

YOLTE £+ 10: measutes 20 volts full scale,



TEST SET FEATURES, cantinuad
FEET: measures 200 feet tull scale.
T % 10: measures 2000 feet [ull scale.
FIET x luU0: measures 30,000 feet full scale.

TONE: produces a distinctive two—frequency warbiing tone of
gpproeximately 350 and 1000 hercz.

LINE EHE.(Mﬂ): measures 100 miltiamps full scale {(measnres line
current trom the central office for nperation of an off-honk sratinm
telepheone) .

CKI _LOSS {(DB}: measures 30 decibels full secale {measures leoop circuit
loss in 4B using the 1300 Nz, N dhm tone from the central ollice; may alse
Lo used to measure gain by using the attenuator switches),

DlIAL: provides = 1000 Hz, 0 dbm tone when » 101] handselL is connected
Lu the dial terminsls and the central office ix dialed; provides a quiet

terminacion fur measuring circuit loss ur noise when 4 10013 handset is
connected and the central nffice 1g dialed,

NHOISE {DERNC): measures metallic {tlp to rin i i
: g) noize or longitudinal
{tip or ring to ground) niize of gubscriker ioops. B h

The switches on the lewer face of the teat set, f
rom lefr t i
as follows: ’ ) o rieht, are

FI-NOISE CKT L85 CAL:! turn this knob to calibrate the fesr, circuit
icss, and noise arales un the meter.

igggg;_ use Lhiz push-to-operata, push-to-relezse swilch to add 20 dB
aof attenuacion as you measure noise. '



TEST SET FEATURES, continuead

+40D5: wse this push-te-operate, push-to-release swifch to add 40 4B
of atrentarion as you mMeASUre LOlse,

NGt use this push-to-sperate, push-to-rTelease swlleh bu measure
lengitudinal noise to pround.

NOR/REY: push Lhis switeh in {REV} to reverse the tip aud ring wlen
you npake a "eapacitive kick” test with Lhe olumeter teo determine the
presence of one or mere ringers on rhe line. Tush the swilelh again to
reach the normal ogul (NOR) positiun. ’

DC/AC:  push thiz switch 1n to measure AC current; push again to
mexsure DC currvent with the switch in the ont positiou.

CAL/OPR:  push this switch in to the OPR {nperate) posiliva when ¥ou
perform any tests. Mrush the wwitch again to rclease it to the CAL or out
pusition when vou calibrare the meter.

NOTE: When the switeh 45 in the Cal, pasition, the test leads are
disconnected from the cable pair. Always leave the switch in
the out vr CAL position when the test set 15 aot in usa.

OFE/DN: -

push this switch In to turn the power switch ON; puah again
to put the switch in the out or OFF pesltion,

HOTE: T? avnid depleting Lhe hatterles, be sure the awiteh 1g In Lhe
OFF position when the test set Is oot 1in use,



TEST SET CHECK

Mew lasA TEST SETS are shipped without batterics. Lovsen the four front
panel mounting screws and 1ift the instrument ant of the case, Install
two KE-21617 9-volt batterles (or equivalent NEDA #1600) in the battery
holders, observing ithe proper polarity.

The BAT. MON (battery monicer) lamps indicate the condition of the batleries.
If eirher ome or both lamps light {the OFF/0N switch must be ON), the
batteries need to be replaced.

Tz determine {f the set has batteries, push the OFF/ON switch ON and the
CAL/OPR gwitch out to CAL. Then, with the selector gwitch fn the OHMS x
1000 peosgition, the meter needle should move to Lhe right,
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lead to ground.

RESISTANCE TESTING

3. Calibrate the meter as follows:

A.  Puah

B, Push

the OFF/0¥ switch in Lo the ON posicion.
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Commect the TIP .and RINC test leads to the circull and Lhe GRIO Lest

Bet the test selector knob to the CHMS x 1000 position.

_the CAL/QPR switch out to the CAL positlon.

. Turn the OHMS CAL knob until the meter reads (1 on the OHMS scalae,

Push the

CAL/OPR switeh in teo che OPR position.

5. Measure the reslstance, [n vhm=, on Lhe meter.




RESISTANCE TESTING. continued

For a reslstance of Tess than 3000 ohms=, oblalo 2 nore accurale readiog as
follows: sec the test selector kneb Lo Lhe O3 pomition, recalibrate as
in smtep 3 above, aml remcasure.

XOTE: & resistance measuremant is meaningless if Lthere s haltery op
the pair. Opecrate the NOR/REV switech. A change In reading
indicates Lhe preseuce of battery.
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RINGER DETECTION

Connect’ the TIF apd BEING test leads to the circulit and the GRU test
lead to ground. R

Set the test selector knob to che OHMS x L1000 pesition.

Calibrale the mgter as described in step % on page 9.

Push the CAL/GPR switch in te the OPR positiva.

Move the NOR/REV swlteh to one positlon, then to the othar. When

a ringer is present on the line, the neadle will kick from O to 10 or

more on the MA acale.

NOTK: To ensure accurate teadinpgs, wait until all merer movenent has
stopped before moving the NOR/REV awitch.

13



—
S
DAL TIP GRD RINE DML SR
1454 TEST SET BHITEH POSATION
PRETAIOy - MEETUIOE e ecron o
£ T o M. R
E WLTS < 10— T e A
(7]
W15~ ~CRT LOSE
(08}
® | uuusnuuﬂ-’J, ,L‘\-mm_ ©
DHMS NOISEADBRNE)
. BAT
sr-aise "B O gy ©F08
(KT L035 OHNS
I:M@ C O Joew e J_oioer ] @m
ve008 +o4GDB NG WORpEy DCae CALopy UFFgw !

L

DC VOLTAGE MEASIREMENT

CADTICH: W) WOT TEST CIRCUITS SUSPECTED TO BE OVER 200 ¥WOLTS. EXTREME

CAUTTION MUST BE USED WHEN ATTACHTINGC THE TEST SET LEADS
WHENEVER TUERLE IS RIEABON TO SUSPECT THE PRESENCE OF MORE THAR
50 VOLTS.

Turn the test selector knob to the VOLTS pogitlon.

Release the DCSAC switch to the pul or BC position.

Releare the NOR/REV switch to the out or ROR porition.

Cfommect the test set cords to the circulrt being tested as follows:

A, Conmect the black. {TIP) lecad to the TIP of the pair.

E. tConnect the red (RING) lead toe the RING of the pair.



OC VOLTAGE MCASUREMENT, continued
U, Comnect the grean (GRIY lead ro ground.

-
Pusl the CAL/OPH switeh in to the OFR position.

Read the voltage on the VOLTS/FLET scale on the meter. Tf the needlc
deflects Lo the left, reveorse the polartity of the meter by placing
the HOR/RLV switeh in the in ar REV pogition and Chen resd the
voltage,
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AC YOLTAGE MEASUREMENT

CalTON: DO ¥OT TEST CIRCUITS SUSPECTED OF HAVING AN AC POTENTIAL OF
OVER 200 VOLTS.

Turn the Eeat selector kinok te the VOLTS position.
Push the DUJAC switch In tu the AC positlon.

Connect the TIP and RING rest leads to the facility being tested and
the GRD Lest lead te ground.

Push the CALFOPR switch in to the OFR parition.

Read the voltage on the VOLTS/FEET scale.

19
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CABLE PAIR LENGTH MEASUREMENT

This measurement gives accurate results for new cable or wire scctions ur
for cable er wire palrs having the TIP and RING open at the same point,

1. Check the pair for shorts and grounds as followss

4. Comnect the TTP and RING leads to the cable pair and the GRD test
lead te ground.

B. Turn the test selector kneb to the OHMS x 1000 positien,
2. Callbrate the meter as described in step 3 on page D.
3. Push the CAL/OPR awitch 1n to the OFR position.

4. Move the black {TIP) test lesd [rom the tip conductor and commect 1t to
ground. If the needle moves up scale butr falls ta drop back all the

|



143,

CABLE PAIR LENGTH MEASUREMENT, continuad

way, the RING slide of the 1ine is grounded. Use the following guide
if there is a resistance Faylt, To ensure an accuracy of five pereent
in your length measuremenis, the resistance must cxcced Lhe values
below:

Length L Faull resistance mist be greater than
a0 - 200 feer 3.0 megohms
200 - 2,000 feer 1.0 megohm

2000 - 20,000 feer N.1 megahm

Move the red (RIMGC) tesL lead [rom the BING conductor Lo Lhe TIP
vonductor. Leave the hlark test lead on greund. TF the needle moves
up scale aud L[uils to drep back all the wav, rhe TIF side of the line
is prounded.

IT the pair is free ol shorte and grounds, return the black test lced
to the TIP side uf the Tine and the red lead to the RING gide of Lhe
linc. )

Move tha test sclector knob to the FEET x 100 pousition.
Move the CAL/OPR switch to the oul or CAL positiom.

Use the FI-NOISE CKT LOSS CAT, knob to calibrate the meter to read 200
{tlp te ring) on the YOLTS/FEET scale.

NOTE: For wire or cable with a capacitance of other than 0,083 pF/nile,
gee the table on page 25 below for the correct calibracion
satting.

Push the CAL/OPR switch in to the OPR positlon,

23



CABLE PAIR LENGTH MEASUREMENT, continued
11. EBead the leagth of the pair on the FEET scale of the meter.

ROTE: If tha reading is less than 2000 feet, move the test selector
knob to the FEET x LU positicn: if the reading is less than
200 feetr, mowe to the FEET position. Recalihrate the mater and
read the [acility length on the FEFT scale.

CALIBRATION TABLE

Use this table for wire or cable with a napaniténc& nther than 0.083 uF/mile.

TYPE OF WLRE O{ CABLE CALIBRATION SETTINC
o Tip te Ring Tip or Ring Lo Ground™

E-Service Wire : 160 volta/feat 84 wvolts/feeL
C-lrop . 68 G2
C=Multiple brop a8 56

D-Station (24 gauge) 204+ 106

D-Station (22 gaupe) 186 ’ 1402

[I-Inside Wire (b palrs} 152 112

N-Inside Wire (25 pailrs) 141 C a0

E-Buried 1598 114

P-Drop 134 108

F-Multiple Drop 148 124

JKT Station Wire 118 62

D=Rural - 168

# 411 ocher wires ate working or groundsad. .
® {alibrate to mark ar the right of the 200-foot mark,

25 -
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LOCATING AN OPEN CONDUCTOR

1. Conngce the TTP end RING tesc leada te the cable pair and the GRD test
lead to ground.

2. Turn the test selector knob to the OHMS x 1000 position and testc for a

low resistance fault as described in steps 1 through 4 on pages 21
and 22,

.

3. When you have determined that no low resistance fault exlsts, rutate
the tegt zelector knob to the FEET x 100 positien.

4, Place the CAL/OPR switch in che cuc or CAL pogition and calibrate the
meter as follows:

4. Use the FT-NOISE CKT LOSS CAL knob to calibrare the meter to the
T-G, B~G mark located Jjust above the 140-fooc mark on the VOLIS/
FEET scale. This calibration is for all cable with 0.083 uF/mile

27



LOCATING AN OPEN CONDUCTOR, continyed

taparitance, Use the Lable on Bage 25 for other Lypeg of wive
9T cabls,

B. Push the CAL/OPR switch 1p to the OFPR position.

With the TIP wire Efounded, mea

surc the langth of Riye wire by
LonRceting the hlack (TIP) tese lead Lo groung and rhe rad {RTHC)
test lead to khe RING wire.

With the RING wire grounded, measurc the length of 71p wire by
connecting tha 1od (RING) Last jeaq L the TIF wire, 7pe wive
(TT¢ or RING) with the shurepp leagth measuremens: is5 opon.
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PAIR IDENTIFICATION

1. Turn ihe test selector knob to LONE.
9. Pugh the OFF/ON switch in Lu the OH positdion. N

Connect the TIP and RING test leads to the rable pair or drop wire
being tested, C{onnact the GRD test lead to ground.

4. Push the CAL/OPR switch in te the OPR position,

Use the AT-8629 test probe to detecL the tone at the far end of the
cabla pair or drop wire {see BSP 105-241-100}%.
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LIME CURRENT MEASUREMENT

This measuremenk should be made at the customer's premises, where the
ataticn set must be either on-hook or disconnected.

1. Turn the test selector knob to LINE CUR (MA).

2. Cooneet the TIP ind RING test leads to the line being tested and the
GRD cest lead to ground,

3. Place the NOR/REV switch to the out or HOR pesition.
4. Push the CAL/OFR ewitch In to the OFR positien.
5. Read the line current in milliamperes on the MA seale.

-~
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LINE CURRENT MEASUREMENT, continued
NOTk: |f the curreni is roversed, the oncedle will move to the cxtrewmc
left of the meter. Push the NOR/REY switcelh Lo BEV and read
the line ecurrent.

fi, The following are the parameters for central offlce 1loe current:

unaceeplable: 0 - 26 milliamperea
aeccptable: 26 = LOO milliamperes
optimum: 33 - 6% milllamperes

===~ ERRENNR
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CIRCUIT LOSS MEASUREMENT

Connect the TIP and RING Lest lﬂads to the line being tesced and the

GRD test lead to ground.

Turn the test selector knob o CET L0SS (DB).

Calihrate the meter as follows:

A, Push the CAL/OFR switch out to the CAL positiom,

Turn the FT-HOISE CKT

LO55 CAL kneb until the needle

Turh the OFF/ON switch in to the ON position.

1s at the 200

mark at the right of the VOLTS/FEET acale (0 mark of the DBERNC or

B scale}.

CIIREERERE
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CIRCUIT LOSS MEASUREMENT. continued
HOTE: When you calibrate, check that the +20DR, +4008, and WG
switehes gare not depressed.

D. Push Lthe CAL/OPE switch in to the OPR position.

E. Push the NOR/BREV switch ocul Lo the NOR posirion.
4. Turn the Lest melector knoh ta DIAL.

3. Connect the cord clips of a 1011 or 10713 Test Set to the terminals
marked DIAL oo the 1454 TEST SEV.  1Mal tne central office milliwacc
(LON0 Hz 1o 0 dBm) supply.

f. When vou hear the milliwatblt Lune, turn the tast selector knob from the
DIAL position Lo Lhe CKT LOSS (UH) positilaon.

7. Read the cirecuit loss on the DE scale.

A S ESREEEYIN)

NOTE: 1If chere is a galn device, use the attenuators Co measure the
gain., With the +40DF switch depressed, the actual gain of the
circult 1g 40 decibels minus the reading on the meter.

39
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METALLIC NOISE MEASUREMENT

Comnect Lhe TIP and RING test leads to the palr being measured,
Connect the green (GRD) lead to the sheath or building ground.

Turn the selector knob to NOISE (DBRNC).

Calibrate the meter as follows:

A. Move the CAL/OFR switch out to the CAL position.
®. Push the OFFFDN aswitch in to the ON position.

C. Turn the FT-HOISE CKT LOSS CAL knob until the needie is at the 200
mark at the right of the VOLTS/FEET scale (0 mark of the DBRNG or

DE scale).

41
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METALLIC NOISE MEASUREMENT, continued

ROTE: Wheu you calibrate, check that the +20DE, +40DB, and HC switches
are nat depreassed,

Turn the test sclecter wnob to DLAL,

Connect the cord clips of a 1M1 ov 1013 Test Set to the Lerminals
marked DIAL.

Place the KORSREV switch in the vul or NOR positcion.
Push the CAL/GPR switch in ko the OFE pusilion.
Dizl the central otfice gqulel Ltermingtion,.

When the ringing siops, furn the selecter kuob Lo Lhe NOIS1 (DBRRC)
position.

—
' ¥ | :III ]III JIII: ]II' IIII IIII III’ WIII’

ﬁead metallic neise on the DBRNC scale.,

The Eell System objective nolse limiv i=s 20 dbrne. Loops with noise
in excess of 30 dbrnc should bBe corrected.

NOTR: I it is necessary to read noise levala exceeding 40 dbroc, use
the +200B switch to Increase the range to 60 dbronce or the +40DB
awiteh to increase the range to BO dbrac., With both switches
depressed (Z0DE + 40DE = 60DE) the range will increase to
100 dbrne. ’

43
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sheath.
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LOMGITUDIMAL NOTSE MEASUREMENT

Commect the ground test lead to 2ither the building gronnd or the cable
Connect the TIP and RING test leads to the palr being tested.

=

2. Tollew steps 2 Lhrough 7 as given for metallic noise measurement on

pages 41 and 42,

3, Deprass the NG awitch.

Read che noilse to geound on the DBENC scale,

¥OTE: Uge the +20DB and/or the +40DB switches to increase the range.
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DETERMINING CABLE PAIR LENGTH BY RESISTANCE MEASUREMENT

Short the TIP and RING wirea together at the far end of the cireuit.
Measure the loop resistance in olums.

Multiply the resistance in obms by the feet-per-ohm value given in the
following table. ‘Thie will give you the lengch in feet,

Gauge of Copper Cable Loop Feet per Ohm

1% &0
22 ) 30
24 20
26 12
NQTE: The loop feet per ohm is one-half the single conductor feet
Ber olm. '

I} net use the table to determine loop length if there are load cells
or if the loap contains mora than one wire gauge.
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