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1.01 This section describes the method of op­
eration of the local test cabinet No. 1 

(J94708) for making tests of the subscriber 
line and trunk plant. 

1.02 This section has been reissued to include 
testing in panel offices through B 

svritchboard incoming selectors, testing for 
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SECTION 662-200-500 

capacitance using the RCCI key and further in­
formation on testing tube type subscriber sets 
as well as to bring it up to date generally. 

1.03 The various locations of the cabinet and 
the arrangements of the keys and jacks in 

the cabinet are covered in Section 662-200-100, 
•Local Test Cabinet No. 1, Description of 
Equipment.• 

2. Ki:THOD OF CONNECTING BATTERY, RINGING AND 
COIN CONTROL SJPPLY TO LOCAL TEST CABINET 

2.01 When Test Cabinet Is Permanent1y Located: 
Permanent wiring is installed for supply­

ing test battery, central office battery, coin 
control current -and ringing current. The talk­
ing lines and test lines are also permanently 
wired in. 

2.02 When Test Cabinet Is Portable: Make con-
nections using patching cords from the 

jacks in the cabinet to the supply jacks. Use 
the binding posts where cords or jacks are not 
available. 

Connection of Jacks and Associated Binding 
Posts 

2.03 Connect the cabinet jacks or binding 
posts as follows: 

Jacks 

T BAT 

BAT G 

R R-

Page 2 

Binding Post Connect to 

100 V + Test battery supply. 
20 v + 

CO BAT 
GRD 

+or+­
-GEN G 

Central office battery 
and ground supply. 
(See Note 1.) 

Ringing current and gen­
erator ground supply in 
a.c. or a.c.-d.c. of­
fices, negative superim­
posed ringing current 
and generator ground 
supply im 4-party full 
selective offices or 
hand generator in magne­
to offices not equipped 
with ringing machines. 
(See Note 2. ) 

Jacks 

R+ 

CT 

Binding Post Connect to 

+ + Positive superimposed 
ringing current supply in 
4-party full selective 
offices. 

CC Coin collect and coin re-
CR turn current supply. 

4 v-

R 
Rl 

Dry cell battery for 
transmitter supply in 
magneto offices. Connect 
the positive to GRD bind­
ing post. 

When provided for rheo­
stat, must be strapped if 
rheostat is not used. 

Note 1: In magneto offices ground sup­
ply only is required. Connect it to 
the GRD binding post. 

Note 2: When the hand generator is used, 
strap GEN G post to the GRD post. 

2.04 Check the sleeve and ground binding post 
strapping to see that proper connections 

are made for the various conditions as shown in 
Figs. 1, 2, 3 and 4. No strapping between 
these binding posts is required in non-multiple 
type magneto offices. The strap connecting 
binding posts S-1 and SB-1, Figs. 2 and 3 or S 
and S-1, Fig. 4, is required only to test for 
crosses between lines. When the local test 
cabinet is permanently located, straps may be 
soldered to the binding post terminals under­
neath the panel. 

lOOV 2fN C.O. GEN ± OR 
Sl S G + + BAT 4V- GRD G ±- ± + 

00-0000000000 
S81 S8 Gl G2 TM2 TMI 8 81 82 TMT CR CC 

000000000000 
Fig. 1 - Step-by-Step Offices 

IOOV 2fN c.o. GEN ±OR 
SI s G + + - dill 4V- GRD G ±- ±+ 

~~~ 
000000000 
G2 TM2 TMI B Bl 82 TMT CR cc 
0 o-o-o-o o-o 0 0 

SBl SB GI 

Fig. 2 - Panel and 24-Volt Manual Offices 



lllllV 20V C.O. GEN ± OR 
Sl S G + + BAT 4V- GRD G ±- ± + 

~~~~2~~~2?.~ 
881 SB Gl G2 T 

0 5? 0 7 ° 0 0 

Fig. 3 - 9-C (38-Volt) Offices 

lOllY 20V C.O. GEN :t OR 
Sl S G + + BAT 4V- GRD G :t - :t + 

0-0-0000000000 
m SB ~ G2 00 00 B ~ ~ M m ~ 
000000000000 

Fig. 4·- Multiple Magneto Offices 

3. METHOD OF ESTABLISHING TEST CONNECTIONS 

When the Test Cabinet Is Portable 

3.01 Make connections from the jacks in the 
cabinet vlith patching cords to the sub­

scriber line at the distributing frame protec­
tors, to terminal strip lugs at the distribut­
ing frame, to a test connector or to a svdtch­
board jack according to the following para­
graphs. 

3.02 LINE Jack. Connect to the test connector 
jack with the test connector cord. Use 

cord "1-lith red plug. See Fig. 5. 

).OJ M.D.F. (two jacks). Connect to the line 
at the protector with the frame test cord 

equipped with two No. 252-type plugs. Use a 
cord •d th No. 50 cord tips when the line is not 
to be opened. Insert the No. 289A plug with 
the clamping bar to the left (or the No. 152 
plug •li th the ridged side to the left) • 

).04 T Jack. Connect to a jack of the line or 
trunk at the svdtchboard vdth a P3E or a 

P3F cord. Connect to the test connector jack 
with the test connector cord uith the black 
plug. See Fig. 5. 
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3.05 G Jack. Connect to the line or trunk to 
test for cross with the circuit connected 

to T jack. Use a P3E or a P3F cord. 

).06 TM and GM Jacks. Connect to the lines in 
non-~ltiple magneto offices for the same 

tests as with the T and G jacks. Use P2A 
cords. 

3.07 I.D.F. (two jacks). Connect to a sub-
scriber line on the distributing frame 

terminal strip with a standard service observ­
ing cord. Insert the No. 289A plug with the 
clamping bar to the left (or the No. 152 plug 
with the ridged side to the left). 

Note: Do not use this connection in 
panel offices as the sleeve condition 
of the test circuit is not suitable. 

When the Test Cabinet Is Permanently Located at 
the Distributing Frame 

).08 Make connections ·from the line protector 
to the cabinet as explained in 3.03 when 

the cord rdll reach the cabinet. If the cabi­
net is too far from the protector, plug into 
the test jacks provided at the frame. Insert 
the No. 289A plug with the clamping bar to the 
left (or the No. 152 plug with the ridged side 
to the left). To connect to a line or trunk at 
the switchboard, use the call circuit to the 
switchboard operator to order up the test cords 
at the switchboard. 

When the Test Cabinet Is Located on the Cable 
Turning Section of Switchboard 

3.09 Make connections to the line or trunk 
jack by patching directly to the switch­

board jack with a PJE or a PJF cord. Use the 
test trunk to distributing frame for testing 
through the protectors. 

In Step-by-Step Offices vdthout Test Connectors 

3.10 Make connections to the terminal strip at 
the distributing frame in small step-by­

step offices or in community dial offices where 
test connectors are not provided. 

Red 240-C Plug 

Line ~Shel::::l ~:a§l~ , n~ ........... ~ 1 ~ [~ I~o;: 
~-+-~n~ ~ = V eoJ:ror 

Black 
Shell 

Fig. 5 - Connection to Test Connector 
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SECTION 662-200-500 

In Step-by-Step Offices with Test Connectors 

3.11 When the test connector is used, plug the 
No. 240C plug into the jack of the test 

connector. Plug the cord with the red plug in­
to the LINE jack and the cord with black plug 
into the T jack of the cabinet. Operate the TC 
key to the dial position and dial the tens' and 
units' digits thus causing the test connector 
to select the line. Hold the test connector on 
the line by operating the TC key to the hold 
position. This also releases the telephone for 
use with the test circuit. See Fig. 5. 

3.12 To advance the test connector to another 
line on the same level operate the TC key 

to the dial position and dial one digit for the 
number of steps the test connector is to be ad­
vance:d. 

Note: A 10-party terminal per line di­
vided code ringing connector cannot be 
advanced by the above method. Release 
the connection by restoring key TC to 
normal for a feu seconds. Then oper­
ate the key to the dial position and 
dial the desired number. 

In Step-by-Step Offices with Test Distributors 

3.13 When the test cabinet is permanently lo-
ca~d it will be wired directly to the 

test distributor if only one test distributor 
is used. If more than one test distributor is 
associated with the test cabinet, use the tuo 
patching cords to connect the jacks Ylired to 
the cabinet to the proper test distributor 
jacks. Obtain connection to the desired line 
the same as Ylhen using a test connector except 
that four digits must be dialed instead of 
two. Voltmeter tests cannot be made on the 
third wire as it is not connected through Ylhen 
the test distributor is usen. 

... 

In Panel Offices through B Switchboard Incoming 
Selectors 

3.14 When the test cabinet is permanently lo-
cated in a panel office it may be ar­

ranged for connection by means of a jack cir­
cuit to a B switchboard incoming Belector. 
Plug one end of a patching cord into the jack 
associated with the incoming test selector and 
the other end into the T jack of the test cab­
inet. Operate the T key. This establishes a 
talking connection with the B operator on a 
straightforward trunking basis. When the trunk 
order tone is heard, give the number of the de­
sired line. During selection continuous dial 
tone is audible. When the selection is com­
pleted, dial tone is discontinued. The dial 
tone changes to interrupted tone in case an 
overflow condition is encountered. When the 
subscriber line is busy, the busy tone ~ill be 
heard if the test selector is not equipped with 
the no-test feature. 

4. METHOD OF USING THE TALKING LINE AND CALL 
CIRCUIT 

4.01 To answer an incoming call or to make an 
outgoing call, operate the trunk key TRK 

to the talking position to connect the tele­
pnone and dial to the talking line. When an­
swering an incoming machine ringing call, oper­
ate the TRK key to the hold position to trip 
the ringing,then restore to the talking posi­
tion. See Fig. 6. To hold the talking line 
and release the telephone circuit for use with 
the test circuit operate the TRK key to the 
hold position. 

4.02 To order up test cords at the switch­
board, depress the call circuit key C CKT 

to talk with the operator. 

~--------, 

Sub. Set-J : 
I I 

Pos.> I I L ____ J 

To 
Talking 

line 

Fig. 6- Telephone,Talking Line and Call Circuit 
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5. METHOD OF PERFORMING TESTS 

Checking the Test Battery Voltages 

5.01 To check the 100-volt test battery oper~ 
ate the VM REV key. See Fig. 8. The 

meter should indicate a voltage bet.men 99 and 
101 volts. If only five batteries are in use, 
add the sixth when required. To check the 20-
volt tap operate the 2o,oor and the VM REV 
key. The voltage should not be greater than 
21 volts. Restore the 20,000 key and oper­
ate the 1000 key. The voltage should not be 
less than 19 volts after 10 seconds drain. 
Make adjustments as required with the taps on 
the battery. 

5.02 To check the voltage of the test batter-
ies associated vii th the +STA and -STA 

keys, operate the VM REV key and the +STA or 
-STA key to check the associated p6sitive or 
negative battery, respectively. The battery 
voltages should be vdthin the limits sho•m on 
the test set circuit dravdng. 

Voltmeter Test 

5.03 Set up the connection to the subscriber 
line. Fig. 7 shovTS the connection for 

the voltmeter test. (In case the subscriber 
line is equipped <lith one or more tube type 
subscriber sets, operate the 20,000 key as the 
presence of the tube on the line rdll probably 
affect the results if the 100-volt test battery 
is used.) No test should be made until the 
needle of the instrument comes to rest. To 
make a voltmeter test, proceed as follows: 

(a) Operate the G Key - Disregard anythrovr 
(ballistic deflection) of the voltme­

ter needle. Also, disregard any steady 
deflection vdthin the prescribed limits. 

(b) Operate the REV Key - Observe the throw 
and the steady deflection (if any). 

The steady deflection indicates the insu­
lation resistance of the tip side of the 
line and should be rdthin the limits pre­
scribed locally. The insulation resist­
ance may be obtained from Table 1 or 2. 

(c) Restore the REV Key - Observe the thro111 
and the steady deflection (if any). 

The steady deflection indicates the insu­
lation resistance of the ring side of the 
line and should be vlithin the limits pre­
scribed locally. The insulation resist­
ance may be obtained from Table 1 or 2. 

(d) Restore the G Key - When the proper 
• thrm1 is obtained and the steady de­
flection is uithin the limits prescribed 
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locally, the line is O.K. Table 7 shows 
the amount of ballistie deflection for 
various line conditions and subscriber set 
types and combinations. It should be noted 
in this connection that the ballistic de­
flection is dependent upon the insulation 
resistance of the line. 

line 

L---------1111-- -1•11--=:J_ 
100' -::;;;-

Fig. 7 - Operation of G and REV Keys 

5.04 The throw associated vdth the operation 
and restoration of the REV key depends 

upon the type of circuit under test. The fol-
10\·ling is a description of the action uhich 
should t&ke place under various circuit condi­
tions. 

(a) Condenser across Tip and Ring: See 
Fig. 7. The operation of the G key 

connects ground to the ti~ 3ide of the line 
and allo<rs current to flou from the test 
battery through the rrlnding of the volt­
meter to charge the condenser. The momen­
tary flow of current causes a momentary 
deflection, or "throvr" of the voltmeter 
needle. The operation of the REV key re­
verses the line causing the condenser to 
discharge in series uith the test battery 
and voltmeter, and immediately recharge 
rrlth a polarity opposite to the original 
charge. This operation causes a 11thrmr11 

of the needle approximately tvlice as great 
as uhen the G key <ms operated at the be­
ginning of the test. The increased "throw111 

is due to ~he ~ombined effect of the test 
battery a.1d the charged condenser. The 
restoration or any subsequent operation of 
the REV key results in like manner in the 
same increased deflection. The extent of 
the "thror1" is proportional to the capaci­
ty of the condenser. Table 7 at the end 
of the section shous the appro.x:imat.e "throvr" 
(ballistic deflection) for various station 
connections and for different gauges and 
lengths of cable and for various values of 
line insulation resistance. The values 
given on the table are approximate only 
and are to be used as a guide for the re­
sults that may be obtained from various 
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voltmeters and line conditions. The ca­
pacity of the subscriber line is not con­
sidered in these figures. The values 
given for cables are for cable pairs that 
are open at the distant end. 

(b) Condenser Connected between the Ring 
Side of the Line and Ground: See Fig. 

1. When the test circuit is connected to 
the line, current flm1s through the wind-
ing of the volt-milliammeter and charges 
the condenser. As previously stated, hml­
ever, no attention shoUld be paid to any 
deflection of the volt-milliammet~r inci­
dent to establishing the testing connec­
tion. The operation of the G key has no 
effect on the circuit. The operation of 
the REV key with the G key operated, con­
nects ground to the ring side of the line 
and discharges the condenser. This action 
is not indicated by the volt-milliammeter. 
The restoration of the REV key causes cur­
rent to again flow thro~gh the winding of 
the volt-milliammeter and recharge the 
condenser. The recharge of the condenser 
is indicated by a momentary deflection of 
the voltmeter needle. The extent of the 
deflection is proportional to the capacity 
connected between the ring side of the 
line and ground. The ballistic deflection, 
Table 7, includes values for station con­
nections >lith a condenser from one side of 1 _ 

the line to ground. In testing a condens- ~ 

thereby permitting a current flow from the 
central office 24 (or 38)-volt negative 
battery through the uinding of the milli­
ammeter to the ring side of the line 
charging the condenser to a negative po­
tential of 24 (or 38) volts. Restore the 
RCCI key. This operation connects 100-
volt positive battery to the condenser in 
series rdth the lOO,OOQ-ohm winding of the 
voltmeter, discharging the condenser and 
immediately recharging it to a potential 
of 100 volts. The extent of the voltmeter 
throrl is proportional to the capacity of 
the condenser. This method results in a 
larger deflection than the method outlined 
in s.o4(b) because of the combined action 
of the 24 (or 38)-volt negative charge in 
the condenser and the 100-volt positive -
potential of the test battery. In testing 
a condenser between one side of the line 
to ground, the important operation is the 
restoration of the RCCI key. 

(b) Condenser Connected between the Tip 
Side of the Line and Ground: The ac­

tion is the same as when the condenser is 
connected between the ring side of the 
line and ground except that the REV key 
should first be operated and the condenser 
is charged through the meter when the RCCI 
key is operated and discharged to ground 
when the RCCI key is restored. 

er connected between the ring side of the S.o6 If during operations (a) to (d) in 5.03, 
the steady deflection of the voltmeter 

needle does not come within the prescribed 
limits, proceed as follows: 

line and ground, the important operation 
is the restoration of the REV key. 

(c) Condenser Connected between the Tip 
Side of the Line and Ground: The ac­

tion is the same as when the condenser is 
connected between the ring side of the 
line and ground except that the condenser 
is charged through the meter when the REV 
key is operated and discharged to ground 
when the REV key is restored. 

~ S.OS Test of One Side of the Line to Ground 
Using the RCCI Key: 

(a) Condenser Connected between the Ring 
Side of the Line and Ground: A con­

denser connected between the ring side of 
the line and ground may, in addition to 
the method outlined in s.o4(b), also be 
tested by the RCCI method. This method is 
particularly useful in determining the de­
gree of capacity unbalance to ground on a 
cable pair since it gives relatively large 
ballistic indications and since the effect 
·of the mutual capacity between conductors 
is minimized. Operate the RCCI key, 
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(a) Restore all k~s to normal - See Fig. 
1. If a steady deflection is obtained 

with all keys normal, a ring ground is in­
dicated. Current flows through the wind­
ing of the volt-milliammeter to the ring 
side of the line to ground. 

(b) Operate the REV key - See Fig. 7. If 
a steady deflection is obtained, a tip 

ground is indicated. Current flows through 
the winding of the volt-milliammeter to 
the tip side of the line to ground. 

(c) Operate the G key - See Fig. 7. If a 
steady deflection is obtained, a tip 

and ring cross is indicated. Current flows 
through the winding of the volt-milliamn~­
ter to the tip side of the line, through 
the cross to the ring side of the line to 
ground at the G key. 



Resistance Measurements with Volt-Milliammeter 

5.07 Connect the circuit under test to the T 
jack in the cabinet. With no keys oper­

ated, 100-volt battery through 100,000 ohms 
and the meter is connected to the ring side of 
the test circuit. See Fig. 8. Operate the REV 
key to connect to the tip side. 

5.08 Measurements with Voltmeter: Resistance 
measurements rdth the voltmeter are most 

accurate omen the resistance of the meter is 
equal to the unknown resistance. In that case, 
the meter reads half the test battery voltage. 
Note the reading vd th all keys normal. Oper­
ate and restore in succession the 20,000 key 
and the 1000 key, noting the readings, to find 
the connection that gives nearest to half the 
test battery voltage. The conditions of the 
test circuit are as follows: 

Key Meter Meter Batte-ry 
Oeerated Scale Resistance Voltage 

None 0-150 100,000 ohms 100 volts 
20,000 0-30 20,000 ohms 20 volts 

lOOC 0-30 1000 ohms 20 volts 

From the meter reading determine the resist­
ance as given in Table l, 2 or 3 at the end of 
this section. See Fig. 8. For the method of 
calculating the resistance refer to Section 
F54.l2l. 

5.09 Resistance measurements vdth the voltme-
ter are affected by foreign potentials, 

especially vmen the 20-volt test battery is 
used. To obtain an accurate reading if there 
is any potential on the conductor, note the 

T 

""' J~ij~~~~ 
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first reading with the voltmeter as E1• Then 

operate the FEMF key (also the VM REV key if 
the needle moves to the left). If the VM REV 
key is normal, note the second reading as -E2, 

if the key is operated, as +E2• (All readings 

to be on same scale.) Then E1 ~ E2 is the 

value of "Meter Reading" to be used for deter­
mining the resistance from the tables. 

5.10 When making resistance measurements using 
the 100-volt test battery on lines having 

tube type subsets connected, readings of less 
than 45 volts should not be considered as they 
may be affected by current flowing through the 
tube. Ordinarily, satisfactory measurements 
can be made using the 20-volt test battery and 
the 20,000-ohm winding. 

5.11 Measurements with Milliammeter: For re-
sistances of 200 ohms or less use the 

milliammeter. See Fig. 8. Operate the RCCI 
key to connect the central office battery 
through the meter to the ring side of the test 
circuit. Operate REV key to connect to the tip 
side. From the meter reading determine the re­
sistance as given in Table 4, 5 or -6 at the end 
of this section according to the voltage of the 
office battery. To check the central office 
battery voltage to determine which column is to 
be used on the resistance tables, patch the T 
jack to the BAT G jack when the cabinet is per­
manently located or to the battery supply jack 
rmen the cabinet is not permanently vdred to 
the central office'battery. Operate the REV 
and FEMF keys to read the voltage on the volt­
meter. In a 24-volt office, also operate the 
1000 key. 

lvM REV! 

Fig. 8 - Test Connections rdth Volt-Milliammeter 
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Cross •nth Central Office Battery, Foreign Po­
tential or Earth Potential 

~.12 If durinp the operations outlined in ).06 
a voltmeter reading in excess of the test 

battery voltape is obtained, a cross ~lith cen­
tral office battery, forei~n potential or earth 
potential is indicated. A deflection of less 
than the test battery voltage may also indicate 
a cross r1ith foreil!n potential but usually it 
indicates a leakage to ~round or between con­
ductors. 

).13 To determine uhether a potential exists 
on a circuit, operate the FEMF key, ~1hich 

connects the test circuit through the meter to 
ground instead of to the test battery. See 
Fig. 8. If the foreign potential is negative 
the voltmeter needle vlill be deflecte1 to the 
right. If it is positive, the needle will 
tend to deflect to the left of zero. In this 
case, operate the VM REV key to reverse the 
connections of the voltmeter to obtain a read­
ing to the right of zero. The 20,00C and 
1000 keys can also be used with the FEMF key 
for foreign potentials of less than 30 volts. 

Test for Cross beh1een Lines 

S.lh To test for a cross between two lines es-
tablish a test connection to the first 

line through jack T, and to the second line 
through jack G. A deflection indicates that 
the ring of the first line is crossed •nth the 
tip or rin~ of the second line. Operate the 
REV key to check the tip side of the first 
line. S.-e Fir,. 9. This test is effective 
only uhen each line is free from grounds. 

Cross-· 

L...___-~•lt--1•1~ 
100' ~ 

T 

Fig. 9 - Test for Cross betv1een Lines 

Third Wire Test 

S.lS To test the sleeve of a subscriber line 
for a cross with another line or for a 

cross uith battery or ground operate the )WT 
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key. See Fig. 10. This disconnects the cen­
tral office battery or ground from the test 
circuit sleeve and connects the voltmeter cir­
cuit to the sleeve for making the desired test. 
The 20,000, 1000 and VM REV keys can be used 
in this test. Central office battery through 
the milliammeter cannot be connected to the 
sleeve. 

Meter 

Fig. 10 - Third Wire Test 

Check of Central Office Subscriber Line Circuit 

~.16 Line uith Battery on Ring, Ground on Tip: 
The check for the proper operation of the 

line circuit in a manual or a step-by-step of­
fice is made uith the line connected to test 
jack T. This test does not apply in a panel 
office. See Note in ).07. After connection to 
the subscriber line is established, operate the 
third wlire open key )Vl) to cause the release of 
the cutoff relay and the connection of the line 
relay to the line. Make a voltmeter test to 
determine the proper electrical condition on 
the tip and ring of a line ui th the line relay 
connected to the line. 

5.17· Operate the T key to connect the tele-
phone induction coil in series ~nth a re­

sistance across the tip and ring of the test 
circuit through the T and )WO keys. See Fig. 
11. When the line is thus bridged the line re­
lay should operate and be indicated by the an­
svtering of the stntchboard operator or by re­
ception of dial tone. 

).18 Restore the T key to release the line re­
lay and the )WO key to operate the cutoff 

relay. 

5.19 Line ;nth Battery on Tip, No Ground on 
Ring: The check of this type of line is 

the same as described in 5.16 to 5.18 except 
that the LRP key is also operated. The opera­
tion of the LRP key connects ground through a 
resistance to the tip of the circuit causing 
the operation of the line relay. 
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I Bat. ...L \ _ See Ftg. 1, 2, 3, or 4 

Fig. ll - Check of Central Office Subscriber 
Line Circuit 

5.20 Line uith Battery on·Ring, No Ground on 
Tip: The check of this type of line is 

the same as described in 5.19 except that the 
REV key is also operated to connect the ground 
through the LRP key to the ring side of the 
line. 

- Station +Station 

8000"' = 116. 

J 
Fig. 12 - Test for Positive Tube Type Station 

Tube Type Subscriber Set Test 

5.21 Test on Ring Side of Line: With all keys 
normal, observe the reading of the; "0lt­

meter. If the reading is 67 volts or me · , the 
test cannot be made due to the lovl insulation 
resistance (50,000 ohms or less). 

5.22 Note -.mether the voltmeter reading is 
over or under 45 volts (125,000 ohms line 

insulation resistance). 

5.23 

erate 
ic of 
a ted. 

To test for a positive station, operate 
the +STA key; for a negative station, op­
the -STA key. See Fig. 12 for a schemat­
the connections >nth the +STA key oper-

Note the reading of the meter. 
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5.24 A reading of less than 17 volts (120-volt 
scale) indicates that a station of the 

polarity tested for is not connected to the 
side of the line being checked. A reading of 
24 volts or more indicates the station checked 
for is connected. 

5.25 A reading between 17 and 24 volts indi-
cates that the station tested for is con­

nected if the initial reading ~ms less than 45 
volts. In case the initial reading was over 45 
volts, only readings of.24 volts or more are an 
indication of the station. 

5.26 Test on Tip Side of Line: To test for 
stations on the tip side of the line, op­

erate the REV key and follO'I·l the same procedure 
as outlined for the ring side. 

Note: If, as on an 8-party line, two 
stations of the same polarity are con­
nected to the same side of the line, 
it <rliJ!I' be necessary to ring each of 
them and check with the subscriber. 
The voltmeter test indicates that at 
least one st< tion of the polarity test­
ed for is connected, but does not dis­
tinguish betv1een one and tuo stations. 

Cold Cathode Tube Visual Indicators 

).27 General: If the test desk is equipped 
>lith the tube type subscriber set testing 

feature, it shall be used to check for the 
presence of such equipment (l03A key equipment, 
21-type indicators or similar equipment). Use 
the +STA key uhen testing for 21-type indica­
tors and the -STA key for l03A key equipment. 
The same voltmeter deflection limits apply as 
for any 4-party tube test except that a reading 
of 17 volts or more ah;ays indicates the pres­
ence of a tube regardless of the leak resist­
ance, provided that the initial reading on the 
lOO,OOOvl scale >las not more than 67 volts. 

5.28 If a ballistic test is made the throu of 
the voltmeter needle <fill be approximate­

ly the same as uould be obtained if the steady 
deflection Here caused by a leak resistance 
•lith no discharge tube on the line. This throu 
of the needle due to station capacity uill in­
dicate continuity to the station (the first 
station in the case of party lines). 

5.29 In making the test for l03A key equip-
ment, vrlth the G key operated and all 

other test keys normal, the discharge tube uill 
op~rate and cause a steady deflection of ap­
proximately 12_.5 to 25 volts if there is no ap­
preciable leak on the line. If there is a leak 
on the line in the ranre of 150,000 to 300,000 
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ohms, the steady aeflection may be as high as 
45 volts. Readings above 45 volts are due en­
tirely to leak as the tube will not be operat­
ed. Satisfactory measurements of leak resist­
ances can generally be made using the 20-volt 
test battery and 20~000-ohm winding. 

5.30 In making the test for the 21-type indi­
cator on 

(a) an individual line or a P.B.X. exten­
sicn (with the G key operated and all 

other test keys normal), 

(b) the ring station of a 2-party line 
(with no test keys operated), 

(c) the tip station of a 2-party line (REV 
key operated if line under test is the 

ring party), 

the discharge tube in the 21-type indicator 
will operate and cause a steaqy deflection of 
between 25 and 45 volts. Readings below 25 
volts or above 45 volts are due entirely to 
leak as the tube will not be operated. Satis­
factory measurements of leak resistance can 
generally be made using the 20-volt test bat-

a. tery and 20,000-ohm winding. 

Supp1ying Talking Battery and Talking on Test 
Circuit 

5.31 When it is necessary to supply talking 
battery through the test circuit, operate 

the T and RCCI keys. This supplies central of­
fice battery through the repeating coil and 
milliammeter to the ring side and ground 
through the repeating coil to the tip side of 
the line. Observe the meter for supervision on 
the line. See Fig. 13. 

Transmission Tests 

5.32 To make a transmission test with a re-
pairman or a subscriber at a station, op­

erate the RCCI and TMT keys. The former key 
supplies battery and ground to the line and the 
latter cuts in a network consisting of series 
resistances and a bridged condenser between ~ae 
repeating coil and the induction coil to in­
crease the transmission loss so that the trans­
mission level is about eqt~al to that received 
by the subscriber on a toll connection. See 
Fig. 14. 

T 

To Une 

R 

s 
~: __ •_A_P_M_I ______ ~~~ l__o---* J . 

Fig. 13 - Supplying Talking Battery 

Fig. 14 - Transmission Test 
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5.33 Proceed ~dth the test by talking to the 
person at the station and observe the 

following: 

(a) Talk directly into the transmitter and 
not across or around it. 

(b) The lips should almost touch the mouth­
piece. 

(c) The tone of voice should be a natural 
conversational tone, neither too low 

nor too soft, and therefore one that can 
be maintained during the course of the 
day. Supervision should be given to the 
person at the station to insure his talk­
ing directly into the transmitter at all 
tillles. 

In judging the conversation, consider the fol­
lowing: 

(a) Necessity for repetition. 

(b) Volume •. 

(c) Quality, that is, the distinctness or 
clarity of the conversation. Quality 

may be poor on transmitters even though 
the volume is good or vice versa. 

Note: When the cabinet is strapped for 
a 24-volt office the resistance in se­
ries ~dth the repeating coil vdnding 
is reduced and if there is a ground on 
the ring side of the circuit at the 
central office, the current might be 
sufficient to damage the milliammeter. 
The tester should, therefore, take 
precautions against operating the TMT 
key unless the line tests clear of 
ground. 

5.34 To Test the Station Transmitter and Cords 
for Burning: Restore the TMT key and op-~ 

erate the T key. Request the craftsman at the 
station to listen for burning noises while he 
shakes the cords and checks the transmitter by 
blov1ing gently into it. The test deskman 
~hould also listen. 
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Coin Collector Relay Test 

5.35 Operate the CC (coin collect) or the CR 
(coin return) key to operate the coin re­

lay at a coin collector station. Make a volt­
meter test of the tip side of the line. If the 
tip side tests clear of ground, the proper op­
eration of the coin relay is indicated. 

IN and OUT Testing 

5.36 When test connections are established to 
a line tdth the four-conductor cord at 

the distributing frame, operate the IN key to 
connect the test circuit to the central office 
side of the circuit and the OUT key to connect 
to the conductors outside the office. When the 
line is not to be opened, connect vdth a tuo­
conductor cord and operate the OUT key. 

Ringing Feature9, 

5~37 The ringing current is normally supplied 
to the ring side of the line 1-1hen the 

ringing key is operated. By operating the REV 
key and then the ringing key, ringing current 
is supplied to the tip side of the line.~ 

. To Ring Bells on a Party Line Having a Receiver 
Off the Hook 

5.38 Use the remove-ground key RG LRP to dis-
connect the ringing ground from the line 

in order to ring the bells on a party line on 
which the ringers are connected to ground. Op­
erate the RG LRP key, then the ringing key to 
attract the attention of a subscriber who has 
left his receiver off the hook. This applies 
whether the ringers are connected through con­
densers or through cold cathode tubes ·but does 
not apply to lines equipped with relay type 
subscriber sets. 
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TABLE 1 

100, 000-0HM WINDING - 150 VOLT SCALE 

Meter Resistance Meter Resistance 
Reading Test Battery Voltage Reading Test Battery Voltage 
(Volts) _JL 100 lOl (Volts) _22.... 100 101 

100 0 1,000 so 98,000 100,000 102,000 
98 1,020 2,040 3,061 48 106,200 108,300 110,400 
96 3,125 4,166 5,208 46 115,200 117,400 119,600 
94 5,319 6,382 7,446 44 125,000 127,300 '129,500 
92 7,608 8,695 9,782 42 135,700 138,100 140,500 
90 10,000 ll,llO 12,220 40 147,500 150,000 152,500 
88 12,500 13,640 14,770 38 160,500 163,200 165,800 
86 15,120 16,280 17,440 36 175,000 177,800 180,600 
84 17,860 19,050 20,240 34 191,200 194,100 197,100 
82 20,730 21,950 23,170 32 209,400 212,500 215,600 
80 23,750 25,000 26,250 30 230,000 233,300 236,700 
78 26,920 28,200 29,490 28 253,600 257,100 260,700 
76 30,260 31,580 32,890 26 280,800 284,600 288,500 
74 33,780 35,130 36,490 24 312,500 316,700 320,800 
72 37,500 38,890 40,280 22 350,000 354,500 359,100 
70 41,430 42,860 44,280 20 395,000 400,000 405,000 
68 45,590 47,o60 48,530 18 45o,ooo 455,600 461,100 
66 50,000 51,510 53,030 16 518,700 525,000 531,300 
64 54,690 56,250 57,810 14 607,100 614,300 621,400 
62 59,680 61,290 62,900 12 725,000 733,300 741,700 
60 65,000 66,670 68,330 10 890,000 900,000 910,000 
58 70,690 72,410 74,140 8 1,137,000 1,150,000 1,162,000 
56 76,780 78,570 80,360 6 1,550,000 1,367,000 1,583,000 
54 83,330 85,180 87,040 4 2,375,000 2,400,000 2,425,000 
52 90,380 92,310 94,230 2 4,850,000 4,900,000 4,950,000 

Note: On subscriber lines with tube type subsets, 
readings of less than 45 volts should not be 
considered. See 5.10. 
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TABLE 2 

20,000-0HM WINDING - 30 VOLT SCALE 

Meter Resistance Meter Resistance 
Reading Test Battery Voltage Reading Test Battery Voltage 
(Volts) 19.4 20 20.6 (Volts) 19.4 20 20.6 

20 0 600 10.0 18,800 20,000 21,200 
19.6 408 1,020 9.6 20,420 21,670 22,920 
19.2 208 833 1,458 9.2 22,170 23,480 24,780 
18.8 638 1,276 1,914 8.8 24,090 25,450 26,820 
18.4 1,086 1,739 2,392 8.4 26,190 27,620 29,050 
18.0 1,556 2,222 2,888 8.0 28,500 30,000 31,500 
17.6 2,046 2,727 3,410 7.6 31,050 32,630 34,210 
17.2 2,558 3,255 3,954 7.2 33,890 35,560 37,220 
16.8 3,096 3,809 4,524 6.8 37,060 38,820 40,590 
16.4 3,658 4,390 5,122 6.4 40,620 42,500 44,380 
16.0 4,250 5,000 5,750 6.0 44,670 46,670 48,670 
15.6 4,872 5,641 6,410 5.6 49,290 51,430 53,570 
15.2 5,526 6,315 7,106 5.2 54,620 56,920 59,230 
14.8 6,2)6 7,027 7,838 4.8 60,830 63,330 65,830 
14.4 6,944 7, 777 8,612 4.4 68,180 70,910 73,640 
14.0 7,714 8,571 9,428 4.0 77,000 80,000 83,000 
13.6 8,530 9,411 10,290 3.6 87,780 91,110 94,450 
13.2 9,394 10,300 11,210 3.2 101,200 105,000 108,800 
12.8 10,310 11,250 12,260 2.8 118,600 122,900 127,100 
12.4 11,290 12,260 13,230 2.4 141,700 146,700 151,700 
12.0 12,330 13,3.30 14,330 2.0 174,000 180,000 186,000 
11.6 13,450 14,480 15,520 1.6 222,500 230,000 237,500 
11.2 14,640 15,710 16,790 1.2 303,300 313,300 323,300 
10.8 15,930 17,040 18,150 .8 465,000 480,000 495,000 
10.4 17,310 18,460 19,620 .4 950,000 980,000 1,010,000 

TABLE 3 

1,000-0HM 1.,JJ:'t.'DING 30 VOLT SCALE 

20.0 0 30 10.0 940 1,000 1,o6o 
19.6 20 51 9.6 1,021 1,083 1,146 
19.2 10 42 73 9.2 1,109 1,174 1,239 
18.8 32 63 96 8.8 1,205 1,273 1,341 
18.4 54 87 120 8.4 1,310 1,381 1,452 
18.0 78 111 144 8.0 1,425 1,500 1,575 
i7.6 102 136 171 7.6 1,553 1,632 1,711 
17.2 128 163 198 7.2 1,694 1,778 1,861 
16.8 155 190 226 6.8 1,853 1,941 2,029 
16.4 183 220 256 6.4 2,031 2,125 2,219 
16.0 213 250 288 6.0 2,233 2,333 2,433 
15.6 244 282 321 5.6 2,464 2,571 2,679 
15.2 276 316 355 5.2 2,731 2,846 2,962 
14.8 312 351 392 4.8 3,042 3,167 3,292 
14.4 347 389 431 4.4 3,409 3,545 3,682 
14.0 386 428 471 4.0 3,850 4,000 4,150 
13.6 427 471 515 3.6 4,389 4,556 4,722 
1).2 470 515 561 3.2 5,062 5,250 5,438 
12.8 516 563 613 2.8 5,929 6,143 6,357 
12.4 565 613 661 2.4 7,083 7,333 7,583 
12.0 617 667 717 2.0 8,700 9,000 9,300 
11.6 672 724 776 1.6 11,130 11,500 11,880 
11.2 732 786 839 1.2 15,170 15,670 16,170 
10.8 796 852 907 .8 23,250 24,000 24,750 
10:4 865 925 981 .4 47,500 49,000 5o,soo 
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TABU: 4 

MILLIAMMETER SCALE 

24 VOLT OFFICE BATTERY 

(65 Ohms Circuit Resistance) 

Resistance Resistance 
Meter Central Office Meter Central Office 

Reading Battery Voltage Reading Battery Voltage 
(Mil~eres) 21.6 24.0 26.4 (MilamEeres) 21.6 24.0 26.4 

375 5.4 185 51.7 64.7 77.7 
370 0 6.3 180 ss.o 68.2 81.7 
365 .7 7-3 175 58.) 72.1 85.8 
360 1.7 8.3 170 62.0 76.1 90.2 
355 2.6 9.3 165 65.9 80.4 95.0 
350 ).6 10.4 16o 70.0 85.0 100.0 
345 4.6 11.5 155 74.3 89.7 105.3 
340 5.7 12.7 150 79.0 95.0 ll:l•O 
335 0 6.7 1).8 145 84.0 100.5 117.1 
330 .5 7.7 15.0 140 89.3 106.4 123.6 
325 1.4 8.8 16.2 135 95.0 112.8 130.6 
320 2.5 10.0 17.5 130 101.2 119.6 138.1 
315 3.6 11.2 18.8 125 107.8 127.0 146.2 
310 4.7 12.4 20.2 120 115.0 135.0 155.0 
305 5.8 13.7 21.6 115 122.8 143.7 164.6 
300 7.0 15.0 2).0 110 131.4 153.2 175.0 
295 8.2 16.) 24.4 105 140.7 163.6 186.4 
290 9.5 17.8 26.1 100 151.0 175.0 199.0 
285 10.8 19.2 27.7 95 162.4 187.6 212.9 
280 12.2 20.7 29.3 90 175.0 201.7 228.3 
275 13.6 22.3 31.0 85 189.1 217.4 245.6 
270 15.0 23.9 32.8 80 205.0 235.0 265.0 
265 16.5 25.6 34.6 75 223.0 255.0 287.0 
260 18.1 27.3 )6.4 70 243.6 277.9 312.1 
255 19.7 29.2 38.4 65 267.3 304.2 341.2 
250 21.4 31.0 40.5 60 295.0 335.0 375.1 
245 2).2 33.0 42.7 !)5 327.7 371.4 415.0 
240 25.0 35.0 45.0 50 367.0 415.0 46).0 
235 26.8 37.0 47.2 45 415.0 468.) 521.7 
230 28.8 39.3 49.7 40 475.0 535.0 595.0 
225 )0.9 41.7 52.2 35 552.1 620.7 689.3 
220 33.2 44.0 55.0 30 655.0 735.0 81.5.0 
215 35.3 46.6 57-7 25 799-0 895.0 991.0 
210 37-7 49.3 60.7 20 1015. ll3.5. 12.5.5. 
205 40.2 52.0 6).7 15 1375. 1535. 169.5. 
200 43.0 55.0 67.0 10 2095. 2335. 2.575. 
195 45.8 58.1 70.3 5 4255. 4735. 5215. 
190 48.7 61.3 73.9 0 
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TABLE 5 

MILLIAMMETER SCALE 

38 VOLT OFFICE BATTERY 

(110 Ohms Circuit Resistance) 

Resistance Resistance 
-Meter Central Office Meter Central Office 

Reading Battery Voltage Reading Battery Voltage 
(MilamEeresl 34.2 38 41.8 (Mil!!!!!Eeres) 34.2 38 41.8 

II 

375 1.5 185 74.9 95-4 115.9 
370 3.0 180 80.0 101.1 122.2 
365 4.5 175 85.4 107.1 128.9 
36o 6.1 170 91.2 ll3.5 135.9 
355 7.7 165 97.3 120.3 143.3 
350 9.4 160 103.8 127.5 151.3 
345 0 11.2 155 110.6 135.2 159.7 
340 1.8 12.9 150 118.0 143-3 168.7 
335 3.4 14.8 145 125.9 152.1 178.3 
330 5.2 16.7 140 134.3 161.4 188.6 
325 6.9 18.6 135 143.3 171.5 199.6 
320 8.7 20 .. 6 130 153.1 182.3 211.5 
315 10.6 22.7 125 163.6 194.0 224.4 
310 0 12.6 24.8 120 175.0 206.7 238.3 
305 2.1 14.6 27.1 115 187.4 220.4 253.5 
300 4.0 16.7 29.3 110 200.9 235.5 270.0 
295 5.9 18.8 31.7 105 215.7 251.9 288.1 
290 1-9 21.0 34.1 100 232.0 270.0 308.0 
285 10.0 23.3 36.7 95 250.0 290.0 )30.0 
280 12.1 25.7 39-3 90 270.0 312.2 354.5 
275 14.L 28.2 42.0 85 292.4 337.1 381.8 
270 16.7 30.7 44.£ 80 317.5 365.0 412.5 
265 19.1 33-4 47-7 75 346.0 396.1 447.3 
260 21.5 36.2 50.8 70 378.6 432.9 487.1 
255 24.1 39.0 53.9 65 416.2 474.6 533.1 
250 26.8 42.0 57.2 60 46o.o 523.3 586.7 
245 29.6 45.1 60.6 55 511.8 580.9 650.0 
240 32.5 48.3 64.2 50 574.0 650.0 726.0 
235 35.5 51.7 67.9 45 650.0 734.4 818.9 
230 38.7 55.2 71.7 40 745.0 840.0 935. 
225 42.0 58.9 75.8 35 867.2 976. 1084. 
220 45.5 62.7 80.0 30 1030. ll57. 1283. 
215 49.1 66.7 84.4 25 1258. 1410. 1562. 
210 52.9 n.o 89.1 20 1600. 1790. 1980. 
205 56.8 75.4 93-9 15 2170. 2423. 2677. 
200 61.0 80.0 99.0 10 3310. 3690. 4070. 
195 65.4 84.9 104.4 5 6730. 7490. 8250. 
190 70.0 90.0 110.0 0 
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TABLE 6 

MilLIAMMETER SCALE 

48 VOLT OFFICE BATTERY 

(200 Ohms Circuit Resistance) 

Resistance Resistance 
Meter Central Office Meter Central Office 

Reading Battery Voltage Reading Battery Voltage 
(Mil~eres) .l!L 48.5 _2Q_ (MilamEeres) J!L. 46 • .5 _2Q_ 

2.50 0 125 176.0 188.0 200.0 
245 4.1 120 191.7 204.2 216.7 
240 2.1 6.3 11.5 208.7 221.7 234.8 
23.5 0 6.4 12.8 llO 227.3 240.9 254.6 
230 4.3 10.9 17.4 105 247.6 261.8 276.2 
225 8.9 15.6 22.2 100 270.0 285.0 300.0 
220 13.6 20.5 27.3 95 294.7 310.5 326.3 
215 18.6 25.6 32.6 90 322.2 338.9 355.6 
210 23.8 31.0 38.1 85 352.9 370.6 388.2 
205 29.3 36.6 43.9 80 367.5 4o6.2 425.0 
200 35.0 42.5 .50.0 75 426.7 446.7 466.7 
195 41.0 46.7 56.4 70 471.4 492.9 514.3 
190 47.4 55.1 63.2 65 523.1 546.2 569.2 
165 54.1 62.2 70.3 6o 588.3 608.3 633.3 
180 61.1 69.4 77.8 55 654.6 681.8 709.1 
175 68.6 77.1 65.7 50 740.0 770.0 800.0 
170 76.5 85.3 94.1 45 844. 878. 911. 
165 84.9 93.9 103.0 40 975. 1013. 1050. 
160 93.8 103.1 112.5 35 1143. 1186. 1229. 
155 103.2 112.9 122.6 30 1367. 1h17. 1467. 
150 113.3 123.3 133.3 25 1680. 1740. 1800. 
145 124.1 134.5 144.8 20 2150. 2225. 2300. 
140 135.7 146.4 157.1 15 2933. 3033. 3133. 
135 148.2 159.3 170.4 10 4500. 4650. 48oo. 
130 161.5 173.1 184.6 5 9200. 

0 
9500. 9800. 
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TABLE 7 

BALLISTIC DEFLECTIONS 

USING THE 100,000 OHM VOLTMETER 
These values are aEEroximate onll and are based on zero subscriber looe. 

Ballistic Deflection of Needle 
Insulation Resistance of Line 

Type of Infinite soo,ooo 200,000 100,000 so,ooo 
Line Eguiement on Line Ohms Ohms Ohms Ohlps Ohms 

Individual No. 68-A (1,400 ohms) ringer with 50 52 57 63 72 
line 1-mf. condenser bridged across 

line. 

Individual No. 8-AA (1,000 ohms) ringer with 76 73 72 74 78 
line 2-mf. condenser bridged across 

line. 

Tvm-party No. 68-AA (1,000 ohms) or 25 35 45 56 70 
Message No. 68-A (1,400 ohms) ringer in 
Rate, or series •dth 1-mf. condenser legged 
Two-party from one side of line to ground. 
Flat Rate 

Tom-party No. 8-AA (1,000 ohms) ringer in 38 45 53 62 72 
series •dth 2-mf. condenser legged 
from one side of line to ground. 

Four-party No. 68-A (1,400 ohms) ringer in 39 46 53 62 72 
Semi-Selec- series vdth 1-mf. condenser, tvm 
tive stations legged from one side of 

line to ground. 

Four-party No. 8-AA (1,000 ohms) ringer in 53 57 62 68 75 
Semi-Selec- series uith 2-mf. condenser, two 
tive stations legged from one side of 

line to ground. 

Four-party No. 85 Type relay in 1 Station 31 38 47 57 70 
Full-Selec- series with .5-mf. 2 Stations 52 54 58 65 73 
tive condenser bridged 3 Stations 66 66 67 70 76 

across line. 4 Stations 77 75 74 75 79 
Four-party No. 85 Type relay in 1 Station 50 52 57 63 72 
Full-Selec- series with 1-mf. 2 Stations 76 74 73 74 78 
tive condenser bridged 3 Stations 93 88 84 82 83 

across line. 4 Stations 106 98 92 88 86 
Four-party No. ,85 Type relay in 1 Station 75 73 72 74 78 
Full-Selec- series vdth 2-mf. 2 Stations 103 96 91 87 86 
t:ive condenser bridged 3 Stations 120 110 103 96 91 

across line. 4 Stations 132 120 110 102 95 

Cable Values are for oeen looes 

No. 19 and 5 Miles 23 32 42 55 68 
22-Gauge 10 Miles 38 44 51 60 7l 
Cable 15 Miles 48 52 57 64 73 

20 Miles 56 58 62 68 75 
25 Miles 62 63 66 7l 77 
30 Miles 66 68 70 73 78 

No. 24-Gauge 5 Miles 22 31 42 55 68 
Cable 10 Miles 35 42 50 59 7l 

15 Miles 45 50 56 63 73 
20 Miles 52 56 60 66 75 
25 Miles 58 60 6h 70 76 
30 Miles 62 64 67 71 77 
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