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METHOD OF OPERATION
CORD CIRCUIT
Veltmeter Tost « Trouble Desk = Fower Driven Machine Switching System,

LD 10

1. This circuit is used at a trouble desk for testing troubles on subseriters!
lines, which due to failure or troubles, mMay be hold up on senders. It is 2lico
used for testing outgoing trunks, directly, or in conjunction with the test cord
and sender circuits (not showm). The Test cord (Sender Mon.) 1located at the sen-
der monitor®s position is for the purpose of gonneoting the voltrmeter tost circuit
to the subseriber's line through the sender monitor's jacks The cord (Outgoing
Trunk Cord Test Roerd) located at the outgoing trunk test deslt ie used for comnegte

ing the test circult directly with an outgoing trunk.

- 2. The testing key eguipment of the voltmeter testing circuit is as follows:=
1. A TEST key for connecting this circult with the test cord circuit.

¢ A sender mémitor (SEN, MON.) key used to commect the voltmeter
test circult through the sender monitor's jack for testing sub=
soriber's lines, If the plug of the test cord at the sender
ronitor's position is inserted in assender monitor jack which
connects with the subscriber lines through the sender circuit
the SM relay is operated by the operation of the (SEN, MON.)
keys The S¥ relay operated comnects the tip and ring of the
sender monitor's cord to the contacts of the {SEN, MON.) keye
Should the sender monitor operator by mimtake insert the plug
of the test cord in a plugging up line jack whick comnects with
the final multiple, the SM relay will not operate, due to the
low resistance ground on the sleeve of this plugging up line
Jacks This feature eliminates the possibi lity, to charge
falsely on an incoming call, :

3+ A make busy key (MB) used in comnecting with the test cord locat-
ed at the outgoing trunk test desk for testing outgoing trunks
without first meking selection. If the plug of the outgoing
trunk test cord is inserted in the test jask of a non=busy
outgoing trunk and the MB key is operated, the (=1 relay over-
ated and comnects the tip and ring of the trunk through to the
test keyss If the outgoing trunk under test is busy, the ¢-1
relay will not operate due to the busy ground connection on the
sleeve of the Jack. In either case the green lamp is lighted
by the operation of the MB key. With the B key operated and
the C=1 relay normal the red and green lamps both light as an
indication that the trunk is busy. '
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4, A no-test key (NOT) used ahort circuit the contact of the CI rece

lay when it is desired to test an outgoing trunk regardless of a busy coudition.

Se

5. A ringing key (RING} for comnscting ringing current to the line
under teat,

6+ A reversing key (REV) need to reverse the tbp and the ring sides
of the line with respect to the testing apparatus.

7« A grounding key (G), used to ground one side of the line under
test and used in conjunction with other keys to commect the
voltmeter to ground when desired.

8. A talking key (T.V.M.) used to commect the test desk telephone cire
cuit to the test cord and supplies talking battery to stations
through the sender monitor's cords The 203=A relay ie bridged
across the test gcirguit for supervisory purposes, :

9e A foreign potential key ( FEMP) uged for measuring foreign potens
tials.

10. A voltmeter reversing key (VM REV.) for reversing the voltmeter

with resveet to the 1line when the forcign potential key is
operated,

11« A scale change key for commecting the vericus voltmeter spales
in the eircult,

(2] With this xey nmormel, the 120 V. seale of the voltmeter is
connected in series with the 100 volt testing battery. (b)
With the key in the 20,000 ohm position, the 24 Ve 1,2 Med
scals of the voltmoter is comnected in series with the 20
volt testing battery to the testing circuit. (g) With the
key in the 1000 ohm position, the 24 V. 24 M.i. scale of

the voltmeter is comnected in series with the 20 volt teute
ing battery in the circuit,

12¢ An ammeter key {AM) used to connect the 480 M.A, seale of the
voltmeter in series with the 60 ohm external resistance and 24
voit baitery in the testing circumit,

TS VARIOUS OPERATIONS AND TESTS THAT MAY BE ACCOMPLISHED BY MEANS OF ™IS
CLLCUIT ARE AS FOLLOWS: 2 4

is TAIXING 70 A SUBSCRIBER
2¢ RINGING
3 TESTS FOR GROUND
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4, 7TESTS FOR SHORT CIRCULTS AND RESISTANCE TESTS
Be CONTINUITY TEST
6. BALLISTIG TEST

7+ TOREIGN EATTERY TEST

4, The methods to be employed in performing these various tests and oporations are
briefly outlined as followss=

5. Talking conneetions may be established by the operation of the T.V.Me key
over each aof the three test cords (ome not shown). The supervisory lamp (white] is
lightsd when the {T.V.M.} key is operated end is extinguished by the operation of
the T or the 203=A rolaye With the circuit established over the cord located at
the sender monitor's position, the S¥=1 relay is operated by the operation of the
SEND. MON, key and connests talking battéry to the line under test through the con=
tacts of the (T.V.M.). The L relay 1s operated in series with the statlon set
vnder toste When the circuit is established over el ther the test cord located in
the test and sender circuits or the omtgoing trunk test cord, the 203-A relay is
bridged aoross the repeating coil and is operated by reverse baliory and ground,
from the distant office with the receiver removed from the switchicok at the called
stations When the receiver is replaged on the switchhook, the L cv 203=A relay as
the case may be, is released, in turn relighting the supervisory lamp, as a discons-
neet signale When the (T.V.Ms) key is restored to mormel the lamp is extinguished.

2¢ RINGLNG

6+ The eirouit is equipped with a ringing key for comnesiisng ringing current
to the line uvnder tests The ringing key whea operated comnects ringing curvent fo
the »ing of the cord and ground to the tip. Wnen used in couneciion wiin a reverse
key, the above conditions are transposed.

3. ZESTS POR GROUND

7« o test for a ground on the ring sida, using the 120 V, scale of the volt~
meter, 21l keys are normal other than the key which commects the test cord to be
used. 'The 100 volt testing battery is connected to the ring of the cord in series
with the voltmeter, The voltmeter should give little or no deflection, If tho line
is clear, In the event of & ground its resistance maoy be determined as explained
under “Tegts for Short Circuits and Resistaence®. To test the tip side, operato the
reverse key and proceod as above. '

4. TEST FOR SHORT CIRCUIT RESISTANCES

{2} With the voltmeter geale of the voltameter.

*



- 8¢ Tests for short circuits may be made by operating the C key. If the line
is short and if free from ground the voltmeter meedle will show a deflection vhich
will be unchanged when the reverse key is operated. The smaller the resistance
of the short circuited line, the greater wiill be the deflection. In 211 cases the
voltmeter reading bears the same ratio to the voltmeter resistance, as the difder-
ence between its reading 2nd the test battery voltage bears to the external resisi-

anee., The linc resistance may be calculated by dividing the difference betveen the
testing battery voltage and the voltage reading by the voltmeter reading and mul-

tiplying this quotlent by tho resistance of the voltmetor coil; for example, if the
voltmeter coil has a resistanse of 100,000 ohm and the testing battery 1s 100 volts
with a_reading of 40 volts obtained on the line, the resistence of this is
100 = §0 x 100,000)ohms = 150,000 ohma,
40

9, 7The voltamater has four different scale windings each of different resist-
endes mnamely 100,000 ohms, 20,000 ohma, 1,000 ohms, and less than 10 obma, The
first three scales are arranged to read volts wnile the fourth is arranged to read
in milamperes, To measure & high resistance loop cross or ground, the 100 volt
teating baittery 1s used. On account of the high resistance of the 100 volt wind-
ing of the voltmeter, the needle will be deflected at a greater difference than it
woutd in the case of the 20 volt testing tattery where used, thereby giving a larg-
er deflection and a more ascurate reading. For measuring smeller resiatemces, the
ovher goales and windings are used. If the resistance scale most nearly eguals in
resistance to be measured 1s vsed, the meagurements are more accurate. The mil=
licmmeter scale is best adapted for measuring resistances of less than 500 ohms.

{b) With the milliammeter scale of the voltameter,

10, To make the milllammeter test of 2 ground on the ring of the line, overate
the M keya If & grcund on the tip side of the line is to be measured, operate also
the reversc key. To make a2 milliarmeter test on 2 metallic cirouit operate ths AN

cand G keyss

5« CONTINUITY TRITS

11. Continuity tests are made in the same manner as tests for short circuits,

In the case of lines squipped with standard common battery sets, no permanent deflec-
tion will occur unless the receiver is removed from the switchhook at the subscriber's
“staticn. If it is not convenient to have the roceiver removed, a fairly satisfactory
test of continuity may be made by operating the reverse koy back and forth, This
will permit 2 momentary deflection of the voltmeter needle, due to the charge and
digcharge of the condenser of the line is continuous. Tests for continuily should
always be preceddd by the tegt for ground.

6o BATTLISTIC CAPACITY T

12, This test is made to determine approximately the capacities of the line and
condeneers. To make a ballistic test, the G ey and the reverse key are operated,
the latter key should be operated both ways in synchronism with the movements of the
voltmeter needle, as the capaeity in the circuit under test charges and discharges.
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13, To test for foreign grounded negative battery over the ring side of lines
the {F.E.M,F.) key and G keys aye operateds

14, To test for foreign grounded positive battery over the ring side of lines
the (F,EM.P.), (V,M.REV) and (G} keys are operated.

15, Tests for foreign grounded batteries on the tip side of the line are
made with the reverse key cperated. Tests are mede for foreign metallic battery
having i1ts negative side comnected to the ring side of the line by operzating the
(FeEM.F.) koy, By operating the (V.M.REV.) koy foreign metallic battery having
its positive gide commected to the ring side is tested.
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GIRCUIT REQUIREMENTS
Test. 4031 amp. Test +017 amp..
Readj. «023 amp. Mo +018 amp.
Teat 045 amDe Test 0228 allbe
Readjs« »035 amps Readjs «024 amp,
Test ,012 8mDe Tast +0005 amp,
Readj. o007 amp. Readj. <001 amp.
After a soak of ap= After a soak of ap=
proximately «3 amp. prozimately +3 amp.
Test +020 amp. . ' Pest 40047 amp, .
Readj. .015 amp. Readje 005 ampe
MECHANICAYT, REOUIREITNTS
(a) Armature travel ,015" to .020",

()
{e)
(d)

Armature must move freely in bearings.

There must be follow in the contact springs.
There shall be ,005" air gap between

the hard yubber bridge and the . swinging
spring.

IEAU TREN

Test 004 amp. On open circuit:
Readj. ,002¢ amp,.
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QEERATE NON-OPFRATE RELEASE

206=C After a soalk of On open circuit.
gporoximately .020 | After a sozk of approx-
ampe in the oy osite imately 020 amp. in
direction to oper=- the same direction as
ating current.’ operating current.
Test 0028 amp, : Adjust Biasing spring
Readj. 40026 amp. to meet release roquire=

mentse
ENG o==JV1!=BH. CHK'D."-RAP.
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