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The purpose of this addendum is to cancel all data in Section 
F44.l23, Issue 1, regarding an insulation breakdown test since no such 
teats are to be made with the No. 2 Test Cabinet. 

This addendum has been reissued tc cover the use of the (48 VOLT) 
key (mounted external to the set) to change from 100-volt test battery to 

I 48-volt test battery when making voltmeter tests on lines equipped w1th 
tube-type station sets. 

CONTENTS 

Cancel 3 (C) - Insulation Breakdown Test -PAGE 4~ 

2. PREPARATION 

Battery and Ground Supply 

Add the following paragraph after Paragraph 2.02. 

2.021 Where it is intended to test lines equipped w 1 t~ tube-type subscriber 
sets, the test battery will be wired through a key (48 VOLT) mounted 

external to the test cabinet. The voltage supplied to the test cabinet will 
be 100 volts with the (48 VOLT) key normal, and it will be 48 volts with 
the (48 VOLT) key operated. 

3. METHOD 

Cancel Paragraph 3.09 

Cancel Paragra~hs 3.10, 3.11 and 3.12 and substitute the follow­
ing Paragraphs 3.10, 3.110, 3.111, 3.112, 3.120 and 3.121. 

3.10 General Procedure: 

With connections made as covered under PREPARATION, with each conductor 
of the pair to be tested free from any other connection unless it be through 
a condenser and with the (48 VOLT) key normal (if provided), proceed as 
foll~rs: 

(l) Operate the G Key- Disregard any throw (ballistic deflection) 
of the voltmeter needle or any small steady deflection. 
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(2) Operate the REV Key - Ob3erve the throw of the voltmeter needle 
and the steady deflection (if any). The steady deflection indi­

cates the insulation resistance of the tip side of the line. 

(3) Restore the REV Key - Observe the throw of the voltmeter needle 
and the steady deflection (if any). The steady deflection here, 

or in ( 1) above, indicates the .insulation resistance of the ring side 
of the line. 

(4) Restore the G Key. 

3.110 T.he insulation resistance of the tip and ring conductors may be 
determined from the above steady deflections by referring to Table 1 

at the end of the standard section. A large deflection will indicate a low 
resistance leak or it may indicate the presence of tube-type station equip­
ment on the side of the line being tested. 

3.111 If the line under test is equip~ed with tube-type station equipment 
or if there is a large deflection and it is not certain whether there 

is a low leak to ground or the tubes at the station or stations have broken 
down to ground, operate the (48 VOLT) key and proceed as per Items 1, 2, 3 
and 4 of Paragraph 3.10 above. If there is any deflect.ion, it will be caused 
by a leak to ground and not by the tubes breaking down. 

3.112 The insulation resistance should meet the prescribed requirements. 
Tables 2 to 5 at the end of this section show the amount of ballistic 

deflection for lines of diffe~ent insulation reaistance and equipped with 
various subscriber set types and combinations. When the proper voltmeter 
throws are obtained and the steady deflections show that the insulation re­
sistance is sufficient to meet the requirements prescribed locally, the test 
indicates that the line is O.K. 

3.120 Steady Deflections: 

If, during the voltmeter tests of 3.10, the steady deflection received 
exceeded the prescribed limits, and if it was determined that deflection was 
not due to the ~resence of tube-type station equipment, proceed as follows 
with the (48 VOLT) key normal (100-volt test battery): 
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(1) Restore any Operated Keys to Normal: 

A steady voltmeter defl~ction approximately equal to the test 
battery voltage indicates a ground on the ring side of the line. 

A voltmeter deflection less than the test battery ~ltage indicates a 
resistance ground on the ring side of the line. The resistance of the 
groun~ may be determined by reading the meter (with the VS key moment­
arily operated in the case of relatively low resistances) and referring 
to Table 1 at the end of this section. Unless the central office 
battery is used for test battery supply, a voltmeter deflection greater 
than the test battery voltage indicates that the ring side of the line 
is crossed with the central office battery. A cross with a foreign 
potential may also give a voltmeter reading greater than that of the 
test battery voltage. 
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1.01 This section describes the method of 
operation of the Local Test Cabinet 

No. 2 for making tests of subscriber line 
and trunk plant. 

1.02 The various locations of the cabinet 
and the arrangements of the keys, 

jacks and terminals in the cabinet together 
with the various cords, plugs and testing 
batteries required are covered in the de­
scriptive section "Local Test Cabinet No.2." 

2. PREPARATION 

Battery and Ground Supply 

2.01 When testing battery (either a dry 
cell battery or the central office 

battery) is not wired directly into the 
test cabinet but to a separate battery sup­
ply jack, make battery and ground connec­
tions by using a patching cord c~nnected 
between the BAT G jack of the cabinet and 
the battery supply jack. 

Note: To avoid possible grounding of 
the battery supply leads, connect 
the cord to the test set first and 
when disconnecting, remove the cord 
from the test set last. 

2.02 Where a 45-volt dry cell block is lo-
cated close to the test cabinet and a 

W2M cord equipped with test clips is used 
to connect this battery to the test cabinet, 
insert the No. 110 plug of the cord into 
the BAT G jack and then connect the clip of 
the white conductor to the positive battery 
terminal and that of the red conductor to 
the negative battery terminal. Connect the 
negative terminal of the dry cell testing 
battery to a convenient ground. For this 
ground connection, a No. 760 cord may be 
used. 

Method of Establishin~ Connections for Ring-
ing, Talking and Tes ing · 

Manual Common B~ttery or Multiple Magneto 
Switchboards 

2.03 Connect a patching cord between the 
TST jack and ~ switchboard jack of 

the line under test. 

Note: In case the local test cabinet 
is used in the terminal room, see 
2.07. 

2.04 To afford facility for talking or 
ringing on the line under test, to 

provide a busy condition and, where neces­
sary, to operate the.cutoff relay so that 
battery and ground will be removed from the 
line, plug a c·alling (front) cord at the 
switchboard into the TLK jack of the test 
cabinet. 

Non-Multiple Magneto Switchboards 

2.05 Connect a patching cord equipped with 
No. 47 plugs between jack MFl and the 

line jack of the line under test. 

2.06 To afford facility for ringing and 
talking, when required, plug a call­

ing (front) cord into jack MF2. 

Dial Offices and Wherever Cabinet is Locat­
ed in Terminal Room 

2.07 Connect an MDF cord between jacks MP 
of the test cabinet and the protector 

of t.he line under test. When inserting the 
No. 152 plug into jacks MF, have the ridged 
side to the left, that is, on the side cor­
responding to jack MFl. In the case of un­
ridged plugs, have the side with the cord 
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tie ring toward the bottom of the cabinet. 
The effect of inserting this plug the wrong 
way is to transpose the tip and ring be­
tween the test circuit and the line under 
test and also to transpose the tip and ring 
leads of the path into the test set for 
rin~ing and talking. 

3. METHOD 

(A) Checking Test Battery Voltages 

General 

3.01 The condition of dry cell testing 
batteries, which are maintained on 

the basis of tests made at the local test 
cabinet, is determined on the basis of 
vol~age measurements made when the battery 
has been· subjected tor a period of 10 sec­
onds to a drain through a specified resist­
ance. In all cases it is necessary to 
provide a circuit from the battery under 
test through the testing circuit to ground 
(Se.e 3.02). The test drain can be provided 
by holding the VS key operated except in 
the case of a 100-volt test battery or when 
testing its component 22-1/2-volt battery 
blocks. To provide the drains for these 
battery tests the use of a separate test 
resistance is required as, due to the pres­
ence of a protective resistance lamp in the 
circuit, holding the VS key would not give 
a sufficiently definite drain tor an accu­
rate measurement of the battery voltage. 

Note: Maintenance of the test bat­
tery voltage within close limits is 
desirable in order that voltmeter 
readings will correspond closely to 
the values of resistance or capaci­
ty as given in Tables 1 to 5. 

3.02 In order to make measurements of test 
battery voltages, the necessary path 

from the test battery through the testing 
circuit of the cabinet may be established 
in any of the following ways, depending up­
on the patching cords or plugs available. 

(a) Plug a 3-conductor cord into jack 
TST. Operate the REV key. Touch 

the tip of the plug at the opposite end 
of the cord to the sleeve of the BAT G 
jack or to any other convenient ground. 

(b) Insert 
crossed 

G key. 

into jack TST a plug with 
tip and ring. Operate the 

(c) Where 11 Y'1 wiring is provided, in-
sert into jack MFl a solid plug or 

a plug with crossed tip and sleeve. 
Operate the G key. 

(d) Where '1 X" wiring is provided, in-
sert into jacks MF an MDF cord in 

which the two contacts of the plugs 
which normally connect to the cable 
conductors are connected together. Op­
erate the G key. 
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40-Volt Test Battery 

3.03 With connections made as in 3.02, 
note the reading of the voltmeter. 

Change taps to reduce the voltage if it is 
higher than 41 volts. Hold the VS key op­
erated for 10 seconds and again read the 
voltmeter just before releasing the key. 
If the meter reading falls below 38 volts, 
shift one of the battery leads to a higher 
tap, if available, in order to adjust the 
voltage so that under the conditions of 
this paragraph it will remain within the 
range 38 to 41 volts. If higher taps which 
would give the necessary voltage are not 
available, replace the battery. 

Note: A repeat test should not be 
made until the battery has at least 
5 minutes for depolarization. 

100-Volt Test Battery 

3.04 Test batteries associated with a lo-
cal test desk should be maintained on 

the basis of tests made at the test desk 
rather than the test cabinet. When neces­
sary, however, to determine the condition 
of a 100-volt dry cell test battery from 
the local test cabinet, proceed as follows: 

3.05 Establish a path from the test bat-
tery through the testing circuit as 

covered in 3.02 and note the reading of the 
voltmeter. By means of the battery taps, 
make such adjustments as may be necessary 
to bring the voltage wi thitt- the range of 99 
to 101 volts. 

3.06 Bridge a test resistance of 5000 ohms 
(as, for example, the No. 18EW or 

No. 18FJ resistance) bet~en the negative 
terminal and the positive terminal of the 
100-volt battery. After 10 seconds read 
the meter and disconnect the test resist­
ance. 

3.07 If the meter reading fell below 95 
volts, each of the 22-1/2-volt dry 

cell blocks should be tested individually. 

Individual 22-1/2-Volt Dry Cell Blocks 

3.08 When it is necessary to test the in-
dividual dry cell blocks of a 

100-volt or 200-volt test battery, connect 
each 22-1/2-volt block, in turn, in place 
of the 100-volt battery. Follow the pro­
cedure of 3.06 except that the test resist­
ance used should have a value of only 1000 
ohms (as, for example, the No. 18BH or 
No. 188M resistance). If in this test, the 
voltage of a block falls below 17 volts, 
that block should be replaced. 

Breakdown Test Battery 

3.09 If the 200-volt test battery is not 
maintained on the basis of tests made 

at a local test desk, operate the BT-RG 
key, close a circuit through the test cir-
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cuit as in 3.02 and read the voltmeter. 
Change taps of dry cell blocks in the upper 
half of the battery as necessary to bring 
the reading up into the range 99 to 101 
volts. The voltmeter reading is one-half 
of the breakdown test vol tag,e as, with the 
BT-RG key operated, an external resistance 
equal to the resistance of the voltmeter is 
connected in series with it. Bridge a test 
resistance of 5000 ohms across the termi­
nals of the upper 100-volt portion of the 
200-volt battery. After 10 seconds, read 
the meter and disconnect the resistance. 
If the reading is less than 97, the indi­
vidual dry cell blocks of the upper half 
of the 200-volt battery should be tested as 
in 3.08 and replacements made as required. 
Restore operated keys. 

(B) Voltmeter Tests for Line Condition 

Subscriber Lines with Ringing Condensers, 
Trunks and Unassigned Pairs 

3.10 General Procedure: With connections 
made as covered under PREPARATION and 

with each conductor of the pair to be test­
ed tree from any other connection, unless 
it be through a condenser, proceed as tol­
lows: 

(1) Operate the G Key- Disregard any 
throw (ballistic deflection) of the 

voltmeter needle or any small steady 
deflection. 

(2) OEerate the REV Ke{m- Observ~ the 
t row of the vol eter needle and 

the stead~ deflection (it any). The 
steady deflection indicates the insula­
tion resistance of the tip' side of the 
line. 

(3) Restore the REV Key - Observe the 
throw of the voltmeter needle and 

the steady detlection (if any). T~e 
steady detlection here, or in (1) 
above, indicates the insulation resist­
ance of the ring side of the line. 

(4) Restore the G Key. 

3.11 The insulation resistance ot the tip 
and ring conductors may be determined 

trom the above steady detlections by refer­
ring to Table 1 at the end ot this section. 
The insulation resistance should meet the 
requirements prescribed locally. Tables 2 
to 5 at the end of this section show the 
amount of ballistic deflection for lines ot 
different insulation resistance and equipped 
with various subscriber set types and co~ 
binations. When the proper voltmeter 
throws are ·obtained and the steady detlec­
tions show that· the insulation resistance 
is sufficient to meet the requirements pre­
~cribed locally, the test indicates that 
the line is O.K. 

3.12 Steady Deflections: If. during the 
voltmeter tests or 3.10, the steady· 
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deflection received exceeded the limits 
prescribed locally, proceed as follows: 

( 1) Restore any Operated Kefe to Normal-
A steady voltmeter de? ectlon ap­

proximately equal to the test battery 
voltage indicates a ground on the ring 
side of the line. A voltmeter deflec­
tion less than the test battery voltage 
indicates a resistance ground on the 
ring side of the line. The resistance 
ot the ground mar be determined by 
reading the meter (with the VS key mo­
mentarily operated in the case of rela­
tively low resistances) and referring 
to Table 1 at the end of this section. 
Unless the central otfice battery is 
used for test battery supply, a voltme­
ter detlection greater than the test 
battery voltage indicates that the ring 
side ot the line is crossed with the 
central otfice battery. A cross with a 
toreign potential may also give a volt­
meter reading greater than that of the 
test battery voltage. 

(2) ererate the REV Key - The voltmeter 
11 then indicate the condition ot 

the tip. side of the line in the same 
manner as described under (1) for the 
ring side. 

(3) It no trouble was indicated under 
. conditions (1) or (2), operate the 

G kei. A steady deflection approxi­
mate y equal to the test battery volt­
age indicates a short. 

(4) Restore the G key and the REV key. 

3.13 Ballistic Deflections: If the line 
resistance Is high, the throws of the 

voltmeter needle which are associated with 
the operation and restoration of the REV 
key depend primarily upon the ~anner in 
which the ringing condensers at such sta­
tions as are connected and upon the capac! ty 
of such condensers. If, however, the line 
insulation resistance is relatively low, 
that part or the deflection resulting trom 
charging the line capacity becomes small as 
compared w1 th the steady deflection due to 
line leakage. The action or the voltmeter 
under the various arrangements of station 
ringing condensers gives indications as 
follows: 

(a) No Stations Connected: When no 
station is connected as in the case 

or toll trunks or unassigned pairs, 
little it any ballistic deflection 
should be observed. When testing an 
unassigned pafr, if there should be an 
appreciable ballistic deflection, it is 
probable that a "left in station" is 
connected to the pair. 

{b) Station Ringing Condensers Con­
nected Between Tip and Ring: When 

the HEY key is operated or restored, 
the ballistic detlection obtained is an 
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approximate measure of the total capac­
ity of ringing condensers at the sta­
tion, or stations. (See Tables 2 to 5.) 
If no appreciable ballistic deflection 
is obtained, the line is open. 

(c) Station Rinsing Condensers Con-
nected Between Each Line Conductor 

and Ground: The ballistic deflection 
obtained when the REV key is operated 
is an approximate measure of the total 
capacity of the condensers on the tip 
side of the line, and the ballistic de­
flection obtained when the REV key is 
restored is an indication of the total 
capacity of the condensers on the ring 
side of the line. (See Tables 2 to 5.) 
If no appreciable ballistic deflection 
is obtained when the REV key is operat­
ed, either no tip station is connected 
or the tip conductor of the line is 
open. When the REV key is restored, 
absence of an appreciable ballistic de­
flection indicates either an open ring 
conductor or that no ring station is 
connected. 

3.14 A simplified schematic showing as 
much of the testing circuit as is in­

volved in voltmeter tests' is shown in 
Fig. 1. 

G 

T} SwitJ~board 
or Calling 

L-------R Station 

Fig. 1 - Simplified Schematic of Voltmeter 
Test Circuit. 

Subscriber Lines Without hinging Condensers 

3.15 Lines with Bridse.d Rinsers: With 
connections made as covered under 

PREPARATION and all keys normal, a steady 
deflection (if any) of the voltmeter needle 
indicates the insulation resistance of the 
line (See Table 1) and should be within the 
limits prescribed locally. A deflection 
approximately equal to the test battery 
voltage indicates that the line is ground­
ed. A steady deflection of less than the 
test battery voltage indicates a resistance 
ground. A deflection greater than the test 
battery voltage indicates a cross with the 
central office battery (unless the central 
office battery is used as test battery) or 
with a foreign potential. 
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( 1) Operate the G Key - A deflection 
approximately equal to the test 

battery voltage indicates that the line 
is not open between the test cabinet 
and the nearest station. 

(2) Restore the G Key. 

3.16 Lines with Rinsers Connected to 
Ground: With connections made as 

covered under PREPARATION and all keys nor­
mal, a deflection approximately equal to 
the test battery voltage indicates that one 
or more station ringers are connected to 
the ring side of the line. Absence of an 
appreciable deflection indicates that the 
ring side of the line is open or no station 
ringers are connected to the ring. 

(1) Operate the REV Key- A deflection 
approximately equal to the test 

battery voltage indicates that one or 
more station ringers are connected to 
the tip side of the line. Absence of 
an appreciable deflection indicates 
that the tip side of the line is open 
or no station ringers are co.nnected to 
the tip. 

(2) Restore the REV Key. 

(C) Insulation ~eakdown Test 

3.17 To test the condition of the insula-
tion of the ring side of the line, 

including the ringing condensers at ring 
party stations, operate the BT-RG key to 
connect the 200-volt battery through a 
100,000-ohm resistance and the 100,000-ohm 
voltmeter to the ring conductor of the line 
and ground to the tip conductor. After a 
few seconds delay to permit the line capac­
ity to charge through this 200;000-ohm re­
sistance so that bell tapping will be un­
likely to occur, operate the VS key to 
shunt this resistance by 1000 ohms. If un­
der this condition the meter reading is ap­
proximately zero, the line insulation is 
satisfactory. An appreciable deflection, 
however, indicates that insulation break­
down has occurred. See Fig. 2. 

Note: The maximum reading on the 
breakdown test occurs when the in­
sulation breaks down sufficiently 
to ground the line and is in the 
order of 30 volts. 

3.18 To make an insulation breakdown test 
of the tip conductor, including the 

ringing condensers at tip party stations, 
operate the REV key and follow the proce­
dure of 3.17 .• 

Note: The breakdown test is not ap­
plicable to lines having ringers or 
ringing rel&¥S if such ringers or 
relays are not equipped with con­
densers. 

3.19 A simplified schemat-ic showing the 
parts of the testing circuit involved 
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in the insulation breakdown test is shown 
in Fig. 2. 

vs 

BT·RG 

Through T} To 
L.-.------Other Keys~ _ _.:.;.R line 

Fig. 2 - Simplified Schematic of Breakdown 
Test Circuit. 

(D) Ringing and Talking Tests 

Test Cabinet at the Switchboard 

3.20 Rin~i~ Under Normal Conditions: 
Wit t e TALK key in the test cabinet 

operated. call the station on the line un­
der test over the cord plugged into the TLK 
jack. (See 2.03 to 2.06.) This call m~ 
be made either from the switchboard. using 
the operator's telephone circuit. or it may 
be made from any convenient station. in 
which case connection is made _in the regu­
lar w~ through the switchboard to the TLK 
jac~ of the local test cabinet. 

3.21 Talking: When the called station 
answers. talk over the line and ob­

serve that the conversation in each direc­
tion is distinct. 

3.22 If the test is being made on a party 
line. ring the other parties on the 

line if necessary and when the subscribers 
answer. note that the proper stations have 
been rung. talk over the line and observe 
that the conversation in each direction is 
distinct. 

3.23 Rin~inf Under "Receiver Off Hook" 
Con it on: 

(a) Individual Lines: With connections 
made in accordance with 2.03 to 

2.06 and the TALK key of the test cabi­
net operated. ring on the line using a 
manual ringing cord at the switchboard. 
When the cord circuit ringing key is 
operated. the subs·-:ri ber' s attention 
m~ be called to the telephone by the 
tinkling of the bell or by clicks heard 
in the ~eceiver which has been left 
off. 
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(b) Party Lines: When in the case of a 
line having grounded ringing. it 

appears that a receiver has been lett 
ott the hook. stations m~ be called b.J 
ringing on the ring side of the line 
while th~ test cabinet TALK key and BT­
RG key are both operated. This should 
cause all bells on the line to operate 
but those at ring party stations will 
usually receive the higher ringing 
voltage. To favor similarly the bella 
at tip party stations. ring with the 
REV key also operated. 

Note: Restore the BT-RG key immedi­
ately after ringing. so that both 
sides of the line will be closed 
through for talking. and challenge 
on the line. Since ringing with 
the ground removed by operation ot 
the BT-RG key should cause the SU'b­
scribers at corresponding party 
stations on each side of the line 
to answer. advise each subscriber 
upon answe·ring of the condi tiona 
causing the call and. unless appre­
ciable time has elapsed since ring­
ing. wait tor t~e possible answer 
ot the other subscriber also. 

Test Cabinet in the Terminal Room 

3.24 Calling Under Normal Conditions: 
with connections made as covered in 

2.07 and the TALK key in the test cabinet 
operated. call the line under test from any 
convenient station. or using a hand test 
set connected to the terminals of another 
line. originate a call through the office 
to the line under test. Make a talkins 
test as covered in 3.21. 

(E) Resistance Measurements 

3.25 Resistance values in ohms correspond-
ing to voltmeter readings are given 

1-n Table 1. Measurements of relativel7 
high resistances are obtained with the VS 
(voltmeter shunt) key normal. When. how­
ever. resistances are to be measured ~hich 
are low enough so that the reading of the 
voltmeter js well up toward the full volt­
age of the test battery. use should be made 
ot the VS key to secure a more exact meas­
urement. 

Note: The VS key is non-locking and 
$hould be held operated only long 
enough to secure a good reading. 
Unnecessary operation of the key is 
wasteful of testing batter,. 

3.26 In cases where a 40-volt testing bat-
tery is provided. when the VS key is 

operated. the resistance corresponding to 
the voltmeter reading is approximately 1 
per cent. of that corresponding to the same 
voltage reading when the key is normal. 
That is. a voltmeter reading of 24 obtained 
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while the VS key is held operated, indi­
cates an approximate resistance of 667 ohms 
whereas with the key normal, the indicated 
resistance is 66,700 ohms. 

range between 100 ohms and 1000 ohms, it 
may be an indication that a receiver bas 
been left ott the hook. 

4. REPORTS 
3.27 When the tip and ring of a subscriber 

line are shorted and the resistance 
as measured in 3.26 is in the approximate 

4.01 The required record of these tests 
should be entered on the proper form. 

Voltmeter 
Reading 
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TABLE 1 

RESISTANCE MEASUREMENTS 

Resistance in Ohms 
40-Voit 

Test Battery 
Vs Key 
Normal* 

4S:Voit 
Test Battery 

Vs Key 
Normal* 

ie>o=Voit 
Test Batterf 

Infinite 
1.900,000 

900,000 
567,000 
400,000 
300,000 
233,000 
186,000 
150,000 
122,000 
100~000 
82,000 
66,700 
54,000 
43,000 
33,500 
25,000 
17,800 
11,100 
5,260 

0 

Infinite 
·2,300,000 
1,100,000 

700,000 
500,000 
380,000 
300,000 
243,000 
200,000 
167,000 
140,000 
118,000 
100,000 
84,600 
71,400 
60,000 
50,000 
41,200 
33,300 
26,300 
20,000 
14,300 
9,100 
6,670 
4,350 
2,130 

0 

Infinite 
4,900,000 
2,400,000 
1,567,000 
1,150,000 

900,000 
733,500 
614,500 
525,000 
455,500 
400,000 
354,500 
317,000 
285,000 
257,000 
233,000 
212,500 
194,000 
178,000 
163,000 
150,000 
138,000 
127,500 
122,000 
117,500 
112,500 
108,500 
104,000 
100,000 
81,820 
66,670 
53,850 
42,860 
33,330 
25,000 
17,650 
11,110 
5,263 
2,040 

/ 0 

• With the VS key operated, the value 
of resistance is approximately one 
per cent. of that given. 

Infinite 
49,000 
24,000 
14,000 
10,090 
8,000 
6,600 
5,600 
4,800 
4,000 
3,500 
3,000 
2,600 
2,200 
1,800 
1,600 
1,400 
1.200 
1.ooo 

800 
600 
450 
300 
225 
175 
100 

50 
0 



SECTION F44.123 

TABLE 2 

BALLISTIC DEFLECTIONS WITH 40-VOLT TEST BATTERY 

These values are approximate only and are based on zero subscriber loop 
Type 
of 

Line 

All Types 

Individual 
Line 

Individual 
Line 

Two-party 
Line 

Two-party 
Line 

Two-party 
Line 

Four-party 
Semi-Selec­
tive Line 

Four-party 
Semi-Selec­
tive Line 

Four-party 
Semi-Selec­
tive Line 

Four-party 
Full-Selec­
tive Line 

Four-party 
Full-Se 1 ec­
tive Line 

Four-party 
Full-S~lec­
ti ve Line 

Eight and 
ten party 
Rural Line 

Equipment 
on 

Line 

Condenser-equipped Subscriber 
Sets or none 

No. SA type ringer witn 2 MF 
condenser bridged across line 

No. SA type ringer with 1 MF 
condenser bridged across line 

No. SA type ringer in series with 
2 MF condenser legged from one 
side of line to ground 

No. SA. SJ. SJA type ringer in 
series with 1 MF condenser legged 
from one side of line to ground 

No. SJ. SJA type ringer in series 
with .5 MF condenser legged from 
one side of line to ground 

No. SA type ringer in series with 
2 MF condenser. two stations legsed 
from one side of line to ground 

No. SA, SJ, SJA type ringer in 
series with 1 MF condenser, two 
stations'legged from one side of 
line to ground 

No. SJ, SJA type ringer in series 
with .5 MF condenser, two stations 
legged from one side of line to 
ground 

No. S5 type relay 
wi-th 2 MF condenser 
bridged across line 

No. S5 type relay 
with 1 MF condenser 
bridged across line 

No. S5 type relay in 
serieswith .5MF 
condenser bridged 
across line 

No. SJ, SJA type 
ringer or No. 85 type 
relay in series with 
.5 MF condenser legged 
from one side of line 
to ground 

1 station 
2 stations 
3 stations 
4 stations 

1 station 
2 stations 
3 stations 
4 stations 

1 station 
2 stations 
3 stations 
4 stations 

1 station 
2 stations 
3 stations 
4 stations 
5 stations 

Insulation Resistance of Line 
tntinite soo.ooo zoo.ooo 1oo.ooo so.ooo 

Ohms Ohms Ohms Ohms Ohms 

0 

41 

30 

21 

15 

9 

27 

21 

15 

41 
53 
60 
63 

30 
41 
49 
53 

19 
29 
37 
41 

9 
15 
17 
21 
23 

Steady Deflection of Ne!dl~e~-------

7 13 20 

Ballistic Deflection of Needle 

38 

29 

23 

lS 

13 

2S 

23 

lS 

3S 
4S 
54 
57 

2S 
3S 
44 
4S 

20 
27 
34 
3S 

13 
1S 
20 
23 
25 

36 

2S 

25 

21 

17 

29 

25 

21 

36 
43 
4S 
51 

2S 
36 
40 
43 

22 
27 
33 
36 

17 
21 
23 
25 
27 

35 

29 

27 

25 

31 

27 

25 

34 
40 
43 
46 

29 
34 
38 
40 

25 
29 
32 
34 

22 
25 
26 
27 
29 

27 

34 

31 

30 

29 

27 

30 

29 

34 
37 
40 
41 

31 
34 
36 
37 

29 
30 
32 
34 

27 
29 
30 
30 
31 

Resistance of ringers: SA type 1000, 1400 or 1500 ohms; 
8J type 3500 ohms; SJA type 4300 ohms. 
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SECTION F44.123 

TABLE 3 

BALLISTIC DEFLECTIONS WITH 48-VOLT TEST BATTERY 

These values are approximate only and are based on zero subscriber loop 

Type 
ot 

!!!!!! 

All Types 

Individual 
Line 

Individual 
Line 

Two-party 
Line 

Two-party 
Line 

Two-party 
Line 

Four-party 
Semi-Selec­
tive Line 

Four-party 
Semi-Selec­
tive Line 

Four-party 
Semi-Selec­
tive Line 

Four-party 
Full-Selec­
tive Line 

Four-party 
Full-Selec­
tive Line 

Four-party 
Full-Selec­
tive Line 

Eight and 
ten party 
Rural Line 

Page 8 

Equipment 
on 

Line 

Condenser-equipped Subscriber 
Sets or none 

No. SA type ringer with 2 MF 
condenser bridged across line 

No. SA type ringer with 1 MF 
condenser bridged across line 

No. SA type ringer in series 
with 2 MF condenser legged 
condenser legged from one side 
of line to ground 

No. SA, SJ, SJA type ringer in 
series with 1 MF condenser 
legged from one side of line to 
ground 

No. SJ, SJA type ringer in series 
with .5 MF condenser legged from 
one side of line to ground 

No. SA type ringer in series 
with 2 MF condenser, two stations 
legged from one side of line to 
ground 

No. SA, SJ, SJA type ringer in 
series with 1 MF condenser, two 
stations legged from one side 
of line to ground 

No. SJ, SJA type ringer in series 
with .5 MF condenser, two sta­
tions legged from one side of 
line to ground. 

No. S5 type relay 
in series w1 th 2 MF 
condenser bridged 
across line 

No. S5 type relay 
in series w1 th 1 MF 
condenser bridged 
across line 

No. S5 type relay 
in series with .5 MF 
condenser bridged 
.across line 

No. SJ, SJA type 
ringer or No. S5 type 
relay in series with 
.5 MF condenser legged 
from one side of line 
to ground 

1 station 
2 stations 
3 stations 
4 stations 

1 station 
2 stations 
3 stations 
4 stations 

1 station 
2 stations 
3 stations 
4 stations 

1 station 
2 stations 
3 stations 
4 stations 
5 stations 

Insulation Resistance of Line 
Infinite 500,000 200,000 100,000 56,606 

Ohms Ohms Ohms Ohms Ohms 

___ .::;.S~te::..:a;;.;:d:x.Y_Detlection of Needle 

0 

50 

36 

25 

17 

11 

25 

17 

50 
65 
71 
75 

36 
50 
59 
65 

22 
35 
43 
50 

11 
17 
21 
25 
27 

s 16 24 

Ballistic Deflection ot Needle 

46 

27 

21 

15 

33 

27 

21 

46 
59 
65 
69 

34 
46 
53 
59 

24 
34 
41 
46 

15 
21 
24 
27 
29 

43 

29 

25 

21 

34 

29 

25 

43 
53 
59 
62 

34 
43 
49. 
53 

26 
33 
39 
43 

21 
25 
27 
29 
31 

41 

35 

29 

27 

36 

41 
49 
53 
55 

35 
41 
45 
49 

2S 
34 
3S 
41 

27 
29 
31 
32 
33 

40 

37 

36 

34 

39 

36 

40 
45 
4S 
50 

37 
40 
43 
45 

34 
36 
39 
40 

32 
34 
35 
36 
37 

Resistance of ringers: SA type 1000, 1400 or 1500 ohms; 
SJ type 3500 ohms: SJA type 4300 ohms. 



SECTION F44 .123 

TABLE 4 

BALLISTIC DEFLECTIONS WITH 100-VOLT TEST BATTERY 

These values are approximate only and are based on zero subscriber loop 

Type 
of 

Line 

All Types 

Individual 
Line 
Individual 
Line 

Two-party 
Line 

Two-party 
Line 

Two-party 
Line 

Four-party 
Semi-Selec­
tive Line 

Four-party 
Semi-Selec­
tive Line 

Four-party 
Semi-Selec­
tive Line 

Four-party 
Full-Selec­
tive Line 

Four-party 
Full-Selec­
tive Line 

Four-party 
Full-Selec­
tive Line 

Eight and 
ten party 
Rural Line 

Insulation Resistance of Line Equipment 
on 

Line 
Infinite 500,000 200,000 100,000 50,000 

Ohms Ohms Ohms Ohms__ Ohms 

Condenser-equipped Subscriber 
Sets or none 

No. SA type ringer with 2 MF 
condenser bridged across line 

No. SA type ringer with 1 MF 
condenser bridged across line 

No. SA type ringer in series 
with a MF condenser from one 
side of line to ground 

No. SA, SJ, SJA ringer in series 
with 1 MF condenser legged from 
one side of line to ground 

No. SJ, SJA type ringer in series 
with~ MF condenser legged from 
one side of line to ground 

No. SA type ringer in series 
with 2 MF condenser, two stations 
legged from one side of line to 
ground 
No. SA, SJ, SJA type ringer in 
series with 1 MF condenser, two 
stations .legged from one side 
of line to ground 
No. SJ, SJA type ringer in series 
with .5 MF condenser, two stations 
legged from one side of line to 
ground 
No. S5 type relay in 1 station 
series with 2 MF con- 2 stations 
denser bridged across 
line 3 stations 

No. S5 type relay in 
series with 1 MF con­
denser bridged across 
line 

No. S5 type relay in 
series with .5 MF con­
denser bridged across 
line 
No. SJ, SJA type ring­
er or No. S5 type 
relay in series with 
.5 MF condenser legged 
from one side of line 
to ground 

4 stations 

1 station 
2 stations 
3 stations 

4 stations 

1 station 
2 stations 
3 stations 
4 stations 

1 station 
2 stations 
3 stations 
4 stations 
5 stations 

Steady Deflection of Needle 

0 17 33 50 

Ballistic Deflection of Needle 

106 

75 

53 

23 

67 

53 

37 

106 
oft 
scale 
oft 
scale 
ofl 
scale 

75 
106 
off 
scale 
off 
scale 

47 
74 
93 

106 

23 
37 
47 
53 
59 

97 

73 

57 

44 

·33 

70 

57 

44 

97 
off 
scale 
off 
scale 
off 
scale 

73 
97 

113 

off 
scale 

50 
72 
S7 
97 

33 
44 
53 
57 
62 

91 

72 

63 

53 

44 

63 

53 

91 
111 

off 
scale 
off 
scale 
72 
91 

103 

111 

56 
71 
S3 
91 

44 
53 
59 
63 
67 

S7 

74 

69 

62 

57 

77 

69 

62 

S7 
102 

111 

117 

74 
S7 
96 

102 

63 
73 
Sl 
S7 

57 
62 
66 
69 
72 

Resistance of SA type ringer is 1000 ohms, 1400 ohms or 1500 ohms. 
Resistance of the SJ type ringer is 3500 ohms. Resistance of the 
SJA type ringer is 4300 ·ohms. 

67 

S5 

77 

76 

72 

69 

Sl 

76 

72 

S5 
95 

101 

106 

77 
S5 
91 

9·5 

72 
77 
S2 
S5 

69 
72 
75 
76 
7S 
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SECTION F44.123 

TABLE 5 

BALLISTIC DEFLECTIONS FOR OPEN LOOPS IN CABLE 

Test 
Battery 
Voltase 

40 
Volts 

40 
Volts 

48 
Volts 

48 
Volts 

100 
Volts 

100 
Volts 

Page 10 
10 Pages 

Gauge 
of 

Q!ll!. 
No. 19 and 
22 Gauge 
Cable 

No. 24 Gauge 
Cable 

No. 19 ~d 
22 Gauge 
Cable 

No. 24 Gauge 
Cable 

No. 19 and 
22 Gauge 
Cable 

No. 24 Gauge 
Cable 

Length 
?f 

Loop 

5 miles 
10 miles 
15 miles 
20 miles 
25 miles 
30 miles 

5 miles 
10 miles 
15 miles 
20 miles 
25 miles 
30 miles 

5 miles 
10 miles 
15 miles 
20 miles 
25 miles 
30 miles 

5 miles 
10 miles 
15 miles 
20 miles 
25 miles 
30 miles 

5 miles 
10 miles 
15 miles 
20 miles 
25 miles 
30 miles 

5 miles 
10 miles 
15 miles 
20 miles 
25 miles 
30 miles 

Infinite 
Insulation Resistance 

500,000 200,000 
Ohms Ohms . Ohms 

13 16 19 
20 22 24 
25 26 27 
28 29 29 
31 31 31 
33 33 32 

12 15 19 
19 20 23 
23 24 25 
26 27 28 
29 29 29 
30 30 31 

16 19 23 
25 26 28 
30 31 32 
34 34 35 
37 37 37 
39 39 38 

14 18 23 
23 25 27 
28 29 30 
32 32 33 
34 34 35 
36 36 36 

33 40 50 
52 55 60 
64 65 68 
72 73 74 
78 78 78 
83 82 81 

30 39 48 
48 52 59 
59 62 65 
67 68 70 
73 74 75 
77 77 77 

of Line 
1oo,ooo 50,000 

Ohms Ohms '\ 

' 23 27 
26 30 
28 31 
30 32 
31 33 
33 33 

23 27 
26 29 
27 30 
29 31 
30 32 
31 33 

28 32 
32 35 
34 36 
36 38 
37 39 
38 40 

27 32 
31 35 
33 36 
35 37 
36 38 
37 39 

60 71 
67 75 
72 77 
76 80 
79 82 
82 84 

59 70 
66 74 
70 76 
74 79 
77 80 
79 82 
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