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CONTENTS 

(D) 43A Noise Measuring System 

6. TELEGRAPH TESTING EQUIPMENT 

l. GENERAL 

1.01 This basic section with supplementary 

PAGE 

1 

8 

subsections covers the detailed operation 
of the various units of testing equipment in, 
or directly associated with, the lower unit on­
ly of the No. l8B toll testboard and methods of 
connecting ,this equipment to the circuits to be 
tested. Practices dealing with the operation 
of toll testboards have previously covered the 
upper unit jack field patching and testing ar­
rangements as well as the lower units. The de­
tailed treatment of the upper unit jack field 
arrangements in the individual toll testboard 
practices, the majority of which are applicable 
to several types of toll testboards, is repeti­
tious and tends to complicate the problem oi' 
keeping the practices abreast of developments. 

1.02 Jack field and supplementary desig­
nations are covered in Section 

664-000-010. 

1.03 This Issue 2 constitutes a complete revi­
sion of Issue l to incorporate the fol­

lowing changes : 

(1) The testboard lower unit only is covered 
in this revised section. 

(2) Provision has been made for issuing sub-
sections covering the various options and 

adaptations of the testboard lower unit as 
discussed in Paragraphs 1.04 and 1.05. 

(3) The operating methods have been brought 
up to date and are presented in chart 

form to facilitate field use. These charts 
are arranged to show the schematic drawing 
number covering the circuits under discus­
sion, typical key arrangements and the oper­
ating procedures for the various test cir­
cuits. 

1.04 The No. l8B toll testboard was primarily 
designed to be associated with No. 3-type 

or No. ll-type switchboards which e,!llploy pad 
control, 48-volt battery for signaling and 
sleeve supervision. This basic section covers 
the general applications and testing methods 
for the No. 18B toll testboard lower unit with 
methods of operation when associated with the 
above-mentioned sleeve supervision type of 
switchboard. 
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1.05 The following subsections cover various 
applications and optional arrangements of 

the No. l8B toli testboard lower unit: 

Subsection Title 

664-600-501 No. 18B Toll Testboard Lower 
Unit - Testing Methods for Inter­
toll Trunks in Nos. l and 2 Toll 
Switchboard Offices and Nos. lD, 
9C, 9D, 101 ll (Bridged Supervi­
sion) and 12 Offices 

664-600-502 No. l8B Toll Testboard Lower 
Unit - Testing Methods for Inter­
toll Trunks in Decentralized Toll 
or DSA Switchboards or Crossbar 
Tandem Offices 

1.06 The circuit sketches, block diagrams and 
references to standard drawings given 

herein are for illustrative purposes only in 
connection with the operating and testing pro­
cedures. It is recommended that reference be 
made to local wiring list drawings to verify 
the actual circuit and testing features pro­
vided. 

1.07 It is assumed that, upon the completion 
of any test, keys will be restored to 

normal positions or cords will be removed from 
jacks as required. No details covering these 
procedures are given in this section. 

1.08 In operating the No. 18B toll testboard, 
cases will occur where two or more of the 

testing procedures given herein will follow in 
sequence. In order to avoid repetition, no in­
formation is given in this section for combin­
ing the procedures in such cases. 

1.09 As the greater part of the tests involve 
the use of a toll testboard attendant's 

telephone set, no mention will be made in the 
detailed procedures of connecting the set to 
the telephone jacks. 

Caution: The substitution of the new 52A 
head telephone set for the 528A receiver 
and 396A transmitter set is not recommend­
ed, as a decided impairment in transmission 
will result. If the substitution is made, 
the telephone set circuit at these instal­
lations should be adapted for the 52A head 
set. The necessary modifications may be 
determined by referring to the latest ·issue 
of telephone set circuit Drawing 
SD-55032-01. 

1.10 When tests are made on intertoll trunks 
on which single frequency signaling is 

used, certain precautions are necessar,y to pre­
vent false operation of the switching equi~ 



cutoffs or wrong numbers. These precautions 
are outlined in B.S.P. 660-401-010, Testing 
and Operating Precautions for Toll Services. 

2. TESTING ARRANGEMENTS OF TRUNKS 

2.01 Examples of typical testing jack arrange­
ments of intertoll trunks in No. 3 or 

No. 11 (sleeve supervision) switchboard offices 
are depicted in the following block diagrams: 

Fig. 1 - TYPical Primary Testing Jack Ar­
rangement 

Side t 
Line 

T Trans. 
R as req. ~ 

To Rep. Sig. 
and Phantom 

Pod Eqpt. 

Line -T 
R Trans. 

as req. -
as req. 

..§!.. 

Side 2 T 
Line 

Trans. 
R 

as req. 

T 
R 

T 
R 

....---

T 
R 

T 
R 

'---

ISS 2, SECTION 664-600-500 

Fig. 2 - TYPical Secondary Testing Jack Ar­
rangement - Ringdown Intertoll 
Trunk - No. 3 or No. ll (Sleeve Su­
pervision) Toll Switchboard Of£ice 

Fig. 3 - TYPical Secondary Testing Jack Arrange­
ment - Dial Intertoll Trunk - 2-Wire 

Fig. 4 - TYPical Secondary Testing Jack Arrange­
ment - Dial Intertoll Trunk - 4-Wire 

Fig. 5 - TYPical Testing Jack Arrangement -
Full Period Talking or Foreign Ex­
change Circuit 
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Fig. 1 - TYPical Primar,v Testing Jack Arrangement 
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Fig. 2 - TYPical Secondary Testing Jack Arrangement - Ringdown Intertoll 
Trunk - No. 3 or No. 11 (Sleeve Supervision) Toll Switchboard 
Office 
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Patching Jocks 
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Fig. 3 - Typical Secondary Testing Jack Arrangement - Dial Intertoll 
Trunk - 2-Wir·e 
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Patching Jacks 
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Rep. Sig. 
or other 
Equipment 

os req. 

V.F. line 
from 

Line Trans. 
or 4-Wire 
Term. Set 

SG Drop 

Fig. 5 - T,ypical Testing Jack Arrangement - Full Period Talking or 
Foreign Exchange Circuit 

3. SECONDARY CORD 1 POSITION AND TELEPHONE 
CIRCUITS 

3.01 These circuits are used £or making over-
, a1l tests such as busy tests, monitoring, 

talking, ringing and dialing or key pulsing 
tests on intertol1 trunks1 master o£fice 
trunks, ful1 period talking circuits and £or­
eign exchange circuits. The proper operation 
of the associated cord circuit keys enables 
either the £rant or rear cord to be used in 
making these tests. The secondary test cord 
circuits may also be used £or ho1ding trunks in 
a busy condition and £or connecting trunks-to 
test circuits such as transmission measuring 
circuits, etc. 

4. PRIMARY CORD AND TEST CIRCUIT 

4.01 This circuit is used for talking, ringing 
or making voltmeter tests on interto11 

trunk line facilities at primacy- jacks. Provi­
sion is made £or connecting one o£ the primar,y 
test cords to the position Wheatstone bridge 
circuit. 

5. TRANSMISSION AND NOISE MEASURING ARRANGE­
MENTS 

5.01 The basic principles involved in trans-
mission and noise measuring tests, as 

we11 as the detailed operating instructions £or 
the use o£ the various equipment arrangements 
11t to11 testboards for making these tests 1 are 

covered in other Bell System Practices. It is 
recommended that re£erence be made to the prac­
tices applicable. 

5.02 The £allowing procedures cover brie£ly1 
£or general in£ormation purposes, typical 

arrangements used at No. 18B to11 tcstboards. 

(A) 40B Transmission Measuring System 

5.03 The transmission sending and receiving 
circuits associated with this equipment 

are arranged to send 1 MW at 1000 cycles and to 
measure received l000-cyc1e or multi-£requency 
testing power £rom 15 db above l MW to 35 db 
below 1 MW. 

Sending 

5.04 To send 1MW at 1000 cyc1es 1 connect the 
SEND l MW jacks to the trunk to be 

tested, using the £ront and rear cords o£ a 
secondary cord circuit with the keys normal or 
a 3-conductor patching cord (JPJA or equiv­
alent). When the secondary cord circuit is 
used, and it is necessary to monitor whi1e 
testing power is being applied, the CLOSE JRD 
key o£ the cord circuit should be operated be­
fore the MON key is operated. This sequence is 
necessary to prevent interruption o£ the sleeve 
connection by the cord circuit. 
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Receiving 

5.05 To receive incoming 1000-cycle or multi-
frequency testing power, connect the REC B 

jack to the trunk, using the front and rear 
cords of a secondary cord circuit with the keys 
normal or a 3-conductor patching cord (3P3A or 
equivalent). The FLT REG B jack is used when 
1000-cycle transmission measurements are made 
on intertoll trunks that, due to their physical 
make-up (such as open wire facilities}, may 
have a relative~ high level of low-frequency 
noise which m~ cause an error in the measure­
ment. If it is necessary to monitor when using 
a secondary cord circuit the CLOSE 3RD key 
should be operated before operating the MON 
key. This sequence is necessary to prevent in­
terruption of the sleeve connection by the cord 
circuit. 

5.06 The received level will be indicated on 
the B scale of the meter associated with 

the test position. If the indication is off 
scale either on the low or high side, the prop­
er sensitivity control keys of the 40B trans­
mission measuring system should be operated to 
obtain a meter indication within a suitable 
measuring range. The measured loss will be the 
sum of the meter reading and the figure associ­
ated with the operated sensitivity key. Where 
a switching pad is provided in the trunk being 
measured, the operation of the PO key will re­
move the pad. 

Sactionalized Transmission Measurements at Cir­
cUit Patching Jacks 

5.07 A trunk m~ be split between the line and 
drop sides at the trunk patching jacks 

for the purpose of making sectionalized trans­
mission measurements by utilizing the position 
signal test circuit. The patches should be 
made from the LINE and DROP patching jacks to 
the· LINE and DROP jacks, respectively, of the 
signal test jacks. Transmission measuring 
equipment may then be patched to either the 
LINE jack or DROP jack associated with the sig­
nal test circuit, and transmission tests be 
made as required. 

Loop Tests 

5.08 Loop tests may be made on two circuits 
connected together at the distant end if 

the total transmission loss does not exceed the 
range of the transmission measuring system (0 
to -35 dbm}. Testing power may be sent over 
one circuit and received over the other circuit 
as 'described under Paragraphs 5.04 to 5.07. 
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Zero Level Sensitiv:ity Tests 

5.09 The zero level sensitivity jacks are used 
to check the operation of echo suppres­

sors associated with intertoll trunks. The 
trunk under test is connected to the ZI.S B + 25 
jack using the front and rear cords of a sec­
ondary cord circuit with the associated keys 
normal. The power supplied is grad~ in­
creased by advancing the ZI.S TEST potentiometer 
from the maximum counterclockwise position un­
til the echo suppressor operates. The reading 
of the meter on the B scale plus 25 at the time 
the echo suppressor operates gives the zero 
level sensitivity of the suppressor. 

(B) Multi-frequency Transmission Measurements 

5.10 TYPical arrangements for multi-frequency 
transmission measurements at No. l8B toll 

testboards include the provision of sending and 
receiving trunks to the office multi-frequency 
test bay or an adjustable frequency oscillator 
located adjacent to or in the testboard bay 
with a jack appearance in the upper unit jack 
field of the testboard. 

Multi-frequency Measurements of 2 or 4-Wire 
Trunks at Primary Line Jacks 

Caution: When patches are made at the pri­
mary jacks1 it should be borne in mind that 
any telephone and telegraph services which 
flmction in connection with trunks assigned 
to a pair will be interrupted. Appropriate 
steps should be taken to care for these 
services before such connections are made. 

5.ll Trunks to the office multi-frequency test 
bay are used for making transmission 

measurements at the primary line jacks of 2 or 
4-wire trunks and are usually designated SIDE l 
(SEND) and SIDE 2 (REG) at the testboard ap­
pearances. The required patches may be made to 
these jacks from the primary line jacks at the 
testboard using 2-conductor patching cords 
(2Pl3B cord or equivalent). The test bay jac.:· 
appearances of the trunks are usually designat­
ed SIDE l, SIDE 2 and PH. The PH jack is so 
arranged that, when a cord is inserted into it, 
the side circuits are individually shorted and 
SIDE l and SIDE 2 are connected to the PH tip 
and ring jacks, respectively. This trunk ar­
rangememt has been prov:ided for the purpose of 
making impedance measurements on either side 
circuit or the phantom of the group. 

Multi-frequency Measurements at Secon~ Jacks 

5.12 Trunks to the office multi-frequency test 
b~, provided for making transmission 

measurements at the secondary jacks, are usual­
ly designated TMl and TM2 at the testboard 



appearances. The required patches may be made 
to these jacks from the secondary jacks at the 
testboard using 3-conductor patching cords 
(3P3A cord or equivalent) or the front and rear 
cords of' secondary cord circuits with the keys 
normal. When secondary cords are used~ it is 
possible to monitor on the connected trunks if' 
the CLOSE 3RD key is operated before the MON 
key is operated. This sequence must be f'ol­
l~ed in order to prevent interruption of the 
established sleeve connection. The. test bay 
jack appearances of the trunks are usually des­
ignated TRK 1, MON 11 TRK 2 and MON 2. Where 
provided, the operation of' the PO key asso­
ciated with a trunk at the test bay will re­
move the switching pad of the trunk under test. 

Multi-frequency Measurements at Secondar,y Jacks 
W1th an AdJustable Frequency Oscillator Associ­
ated with Testboard Positions 

5.13 Normally the oscillator will be located 
in or adjacent to the test position with 

which it is associated, the oscillator output 
being wired to the tip and ring of a jack ap­
pearance designated OSC in the position jack 
field. The output power of' the oscillator, at 
the desired frequeney, should be adjusted with 
a 600-ohm termination at the oscillator output. 
At some installations the OSC jack will be 
equipped with normal springs wired to a 600-ohm 
resistor to provide a suitable termination when 
the jack is not in use. Otherwise it will be 
necessary to connect the OSC jack to a 600-ohm 
termination when adjusting the oscillator out­
put. The trunk to be tested may be patched to 
the OSC jacks using a 3-conductor patch cord 
(3P3A or equivalent) or the front and rear 
cords of a secondary cord circuit with the keys 
normal. V.'hen secondary cords are used to mon­
itor on the connected trunk the CLOSE 3RD key 
must be operated before the MON key is operated 
to prevent interrupting the sleeve connection. 
The procedure for calibrating the oscillator is 
covered in other sections of the E series of 
Bell System Practices. 

(C) Test Line Circuit for 1-Way Transmission 
Testing - Sending Only 

5.14 This test circuit which is connected to a 
common source of 1000-cycle power pro­

vides l MW of testing power terminated in a 
jack appearance designated SEND 1 MW. The 
trunk to b~ tested should be connected to the 
SEND 1 MW jack using the front and rear cords 
of a secondary cord circuit. A separate patch­
ing cord should not be used for making the con­
nection because the design of the test circuit 
is such that a sleeve connection to battery is 
required for its operation. To monitor on the 
connection while testing power is being ap­
plied, the CLOSE 3RD key must be operated 
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before the MON key is operated. This sequence 
will prevent interrupting the connection be­
tween the sleeve and battery. 

(D) 43A Noise Measuring System 

Caution: The 43A noise measuring system 
was designed to measure no~se and crosstalk 
usmg 1L1i LINE we~ghtmg onli. When meas­
urements are to be made using FlA weighting 
it will be necessary to modify the amplifi­
er in accordance with Section E4o.462, 43A 
Noise Measuring System. 

5.15 The circuits associated with this system 
are arranged to measure noise and cross­

talk volume at voice frequencies on either a 
600-ohm or high impedance basis in the range 
between 10 db and 40 db above reference noise 
(-90 DBM). The range is adjustable in 5 db 
steps by means of keys at the testboard jack 
appearance of the equipment. Testboard jack 
arrangements provide for measurements on a ter­
minating or bridging basis at the secondary 
jacks and for terminating and noise-to-ground 
measurements at primary jacks. 

5.16 Noise level measurements should be read 
in the 5 to 15 range on the A scale of' 

the meter. (An exception to this would be the 
measurement of a noise level too low to indi­
cate in this range when the A + 10 key is oper­
ated.) If no indication or an indication in 
the 0 to 5 range on the A scale of the meter is 
obtained, the sensitivity control keys should 
be operated in proper succession to bring the 
deflection on the meter within a suitable meas­
uring range. The amount of measured noise, ex­
pressed in db, will be equal to the meter read­
ing on the A scale plus the amount indicated by 
the figures associated with the jack used or 
the operated sensitivity key. 

5.17 When the noise measuring system is pro-
vided with more than one appearance of 

test jacks it will be necessary, before setting 
up connections at the testboard, to check that 
the equipment is not in use at some other 
point. A busy condition will be indicated by 
the illumination of the BSY or NMB lamp asso­
ciated with the test jacks. If busy lamps are 
not provided, a busy test using a secondary 
cord may be made at the H IMP A + 25 jack or at 
the 600-ohm A + 25 jack, or, if a projection 
type meter is used, by observing if there is a 
projection on the screen. 

5.18 Where a switching pad is provided in the 
trunk under test, the operation of the 

PO key associated with the noise measuring sys­
tem will remove this pad. 
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Noise Measuring Tests at Seconda;y Jacks 

,5'.19 When measuring the noise or the crosstalk 
volume on a trunk without removing it 

from service, operate the MON ke.y associated 
with a secondary cord circuit, and use the cord 
circuit to make the connection between the 
trunk jack and the H IMP A + 2.5' jack. The high 
impedance arrangement of the H IMP A + 2.5' jack 
together with the open sleeve condition of the 
cord circuit, due to the operated MON ke.y, pre­
vents aQy interference with service on the 
trunk while making the measurements. At the 
same time, the cord circuit may be used to 
monitor on the trunk. 

5.20 To measure the noise or the crosstalk 
volume on a trunk which has been removed 

from service, the 60o-ohm input impedance ar­
rangement of the noise measuring system should 
be used. This measurement is made by connect­
ing the trunk jack to the 6oO-ohm A + 25 jack, 
using a secondary cord circuit for making the 
connection. To monitor on the trunk, the MON 
key associated with the cord circuit is op­
erated. 

S.21 When it is necessary to split a trunk 
circuit at the patching jacks between the 

line and drop sides for the purpose of making 
sectionalized measurements, the position signal 
test circuit may be used. Patches should be 
made from the LINE and DROP patching jacks to 
the LINE and DROP jacks, respectiv~, of the 
position signal test jacks. The 6oo-ohm A + 25 
jack may then be connected to either the L:rffE 
jack or the DROP jack of the signal testing 
circuit, using a secondary cord circuit. The 
measurements may then be made in a manner simi­
lar to Paragraph 5.20. 

Pa~e 8 

Noise Measuring Tests at Primary Jacks 

Caution: When connections are made to ta= 
mary jaCks, ~t shoUld be borne ~ iiiiiid t. 
any telephone and telegraph services which 
funct~on in connection ~th circuits as­
signed to a p~r will be interrupted. Afo 
propriate steps should be taken to care or 
these services before such connections are 
made. 

,5'.22 A metallic circuit noise or crosstalk 
volume measurement is made by patching 

the trunk to be tested to the 6oO-ohm A + 25 
jack associated with the primary noise measur­
ing jacks of the noise measuring system, using 
the A and B primary test cords with keys nor­
mal, or a 2-conductor twin plug patching cord 
( 2Pl3B or equivalent). 

5.23 Noise-to-ground measurements are made by 
patching the trunk to be tested to the 

N TO GRD jacks associated with the primary noise 
measuring jacks of the noise measuring system, 
using the A and B primary test cords with keys 
normal, or a 2-conductor twin plug patching 
cord (2Pl3B or equivalent). 

5.24 The metallic-circuit-noise or noise-to-
ground measurement may be monitored by 

using a secondary cord circuit, with the MON 
key operated, connected to the H IMP A + 25 
jack associated with the secondary noise meas­
uring jacks of the ncise measUL·ing system. 

6. TELEGRAPH TESTING EQUIPMENT 

6.01 The following charts cover the operating 
procedures for telegraph testing equip­

ment normally associated with the No. 18B toll 
test board: 

Chart 

6A 

6B 

Equipment 

No. 3 Telegraph Test Set 

No. 14 Teletype Monitor and 
Connecting Circuit 

Page 

32 

33 
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TESTBOARD NO. 18B - SECONDARY TEST CORD FUNCTIONS 

CHART 3A: BUSY TEST 

Tests for bus,y may be made with the front or rear cord of either secondary cord circuit. 

KEY TOP ARRANGEMENT 
Alternate Alternate 

Arrangements Arrangements 
/ Micro-' 

phonic 

Cord 1 or 2 
Cord Cord Tlg. Position Key 

Front or Rear I 2 .--- Pick up Dialing Pulsmg 

Secondary Mon. @ @ @ 
Cord - Amp. §l @ @ @ Circuit S0-6D8B5-02 

S0-55033-01 Hold Hold Split Split 
Local 

a~V ~ ~ ~ ~ ~ or 
Toll and 

Trunk Close Close Sdr Split Split 
Position Tel. 3rd 3rd 
Circuit f-- Set Tolk Talk Ring Ring Dial KP 

S0-55034-0I S0-55032 -01 

~ ~ ~ ~ ~ ~ 
Mon. Mon. Ring Ring Dial KP 

c...:;;__ ....___ 

STEP PROCEDURE REMARKS 

1 Operate TALK key of cord circuit to be used. 

2 Touch the tip of tre front or rear cord to the sleeve A click heard in the receiver indi-
of the TEST jack of the trunk to be tested. cates a busy trunk. 

CHART 3B: MONITORING (Refer to Block Diagram CHART 3A) 

Monitoring tests may be me.de with the front or rear cord of either secondary cord circuit. The 
cord circuit is arranged so that the sleeve circuit is nonnally open while monitoring. This 
makes it possible to monitor on a trunk without making it appear busy or causing other inter-
ference. H01rever, if it is desired to make the trunk appear busy to outgoing traffic while mon-
itoring, this may be done by operating the CLOSE 3RD key in addition to the MOO key. Under this 
condition, incoming signals on the trunk will be indicated by the fiashing of the super•ri:;ory 
lamp in the cord circuit. While using one cord of a pair for monitoring, the other cord cannot 
be used for any other purpose. 

STEP PROCEDURE 

1 
Operate the YON key of the cord cir-
cuit to be used. 

Connect the front or rear cord to the 
2 TEST or MON jack or the circuit on 

which it is desired to monitor. 

REMARKS 

It one cord is used for monitoring, other cord or 
pair cannot be used for any other purpose. 

It it ia desired to' make the trunk appear busy to 
outgoing traffic or to receive supervisory signals 
while monitoring, operate the CLOSE 3RD key. 

CHARTS )A1lB 
Page 9 



SECTION 664-600-500 

TF.STBOARD NO. 18B - SECONDARY TF.ST CORD FUNCTIOtlS 

CHART JC: TALKING, RINGING AND SPLITTING {Refer to Block Diagram CHART 3A) 

I Either front or rear cords may be used for talking or ringing on trunks. When talking on either 
front or rear cords or on both, a potential is applied on the tip and ring of the associated trunk!! 
for the purpose of controlling the switching pads in the trunks. The supervisory lamps associate1. 
with the front and rear cords rill respond to signals from the trunks as determined by the high or 
low resistance of the sleeves. The split key permits disconnecting the front cord from the rear 
cord. 

STEP PROCEDURE REMARKS 

1 Make busy test as outlined in Chart )A, 
Steps 1 and 2. 

TALKING CR TWO CORD cmCUITSt If, while monitoring on one cord, the TALK key 
of another cord circuit is operated, the JllN key- of the first cord becomes in-
effective. However, the circuit is arranged so that if the CLOOE 3RD key of 

Insert ei- the first cord is operated, the position telephone circuit becomes connected to 
ther the both cords. Under this condition, a potential to control the pads in the con-

front or nee ted trunks of the front and rear cords of both cord circuits is placed across 

2 rear cord the tip and ring. The RING, SPLIT and DIAL or KP keys are effective onl.y on the 

in the TST cord having the TALK key operated. The supervisory lamps or all four cords re-
jack or main effective. 

the trunk. LOCKOUT FEATURE: In order to prevent dialing, key pulsing or ringing on two 
cords at one time, the TALK keys or different cords are wired in a series ar-
range.aaent so that, if two of these keys are operated, the first key- Operated 
opens the dialing, key pulsing and ringing circuits to the second. cord. 

3 RINGING: Operate the RING key in the direction corre-
sponding to the cord used for the trunk. 

SPLITTING: Operate the SPLIT Under this condition the functions or talking, signaling, 

4A key to the front position dialing or key pulsing may be performed with the front cord. 

(TAlY. key operated) to isolate Any trunk connected to the rear cord rill be disconnected 

the rront cord. from the talking and position circuit aDi terminated with 
600 ohms. 

LB 
Operate the SPLIT key to the rear The application will be the same as the remarks under 
position (TALK key operated) l:O'Iso- Step 4A above with the functions or the front and 
late the !:.!!! cord. ~ cords interchanged. 

CHART )D: SIGNAL RECEIVING (Refer to Block Diagram CHART )A) 

STEP PROCEDURE 

'lith the TALK key operated, test tor bus;y on the 
1 trunk, using the front or rear cord in accordance 

with CHART )A. 

2 U the trunk is icD.e, 
ot the trunk. 

conne<;t the cord to the jack 

'li tb the TALK key operated, ring on the 'trunk in ) 
accordame with CHART )C. 

L Request the distant terminal to signal on the trunk 
circuit. 

CHARTS 3C,3D 
Page 10 

REIIARIS 

The auperviscry lamp associated with 
the cord circuit beiDg used should 
light rcr the duration of the incOIIln& 
ring. 



ISS 2, SECTION 664-600-500 

TESTBOARD NO. 18B- SECONDARY TEST CORD FUNCTIONS 

CHART 3E: POSITIONAL DIALING 

The position dial circuit mq be used for dial pulsing on local trunks or intertoll dial trunks. 
The DP lamp provides the start dial indication when the position dial circuit is connected to tbe 
intertoll dial trunk. When dialing on intertoll dial trunks, the DP lamp will give the necessaJ7 
stoP-start dialing indication. The circuit is so arranged that the position DIAL ke,- may be re­
stored while the position dial is returning to normal on the final digit of a nunber without in­
terrupting the pulses. 

STEP 

1 

2 

Local 
or 

Inter toll 

Cord I or 2, 
Front or 

Cord 
Position and 

Telephone 
Circuits 

Pis 
Jack 

~A~ 

KEY TOP 
ARRANGEMENT 

@) 

Dial 
Trunk 

(Refer to Block 
Diagram 

Chart 3Al 

Position 
Dial Circuit 

SD-64741-01 
~it 

Split 
Dial 

~ 
Dial 

PROCEDURE REMARKS 

After testing for busy, connect a 
front or rear secondary test cord witt 
associated TALK key operated to the 
TST jack of the trunk and operate the 
position DIAL key to the front or 

(1} START DIAL SUPERVISION: In general, the dial 
circuit DP lamp and the cord circuit FS or RS super­
visory lamps will light steadily when t.IJe connected 
trunk is ready to receive dial pulses. Refer to 
TABLE I, CHART 3L of this section which covers in 
detail the various "dela,- dial" and "start dial" su­
pervisory indications received when testing inter­
toll dial trunks. 

rear depending on the test cord used. 

When the DP and FS or RS la.MJ:S 
1:1 gbt, dial the desired num­
ber. {When dialing on local 
dial trunks no indications 
11'111 be received on the DP or 
cord circuit supervisory lamps 
and dialing may be started as 
soon as the DIAL lee,- is oper­
ated.) 

(1) STOP-3TAR'J' DIAUNG SUPEPVI3TONt On an intert-,n dial 
trunk arranged for stOP-Start dialing supervision, the 
DP lamp will serve to indicate the prozyess of the call 
during dial:l.ng. Thus wbP.n j+, is extin[!.U:lshe>t H. 11':111 
i nfor"!! the opera to'!" to stop dialing. 'Gfhen the DP la~~~p 
relights it will be an indicatton to resume dial i.n··. 

(2) TROUBLE RELEASE: If an error is made during dialing, 
the DIAL key should be restored and the test cord removed 
to release the connection. Then proceed as for a new call. 

(3) FLASHING SUPERVISORY INDICATIONS: If. during dialing 
on intertoll trunks, nashing supervision is received on 
the DP and cord circuit supervisory lamps. a BUSY, OVERFLOrf 
or REORDER condition exists. Refer to TABLE II, CHART 3L 
of this section which covers the identification of these 
conditions and the action to be taken. 

CHART 3E 
Page 11 



SECTION 664-600-500 

TESTBOAJID NO. 18B - SECCIIDARY TEST CORD FUNCTIONS 

CHART 3E: POSITIONAL DIALTilG (Contd.) 

STEP 

3 

PRCCEDURE 

When all or the digits have 
been dialed and, on intertoll 
trunks 1 ir the DP and supervi­
sory lamps do not rlash, re-
s tore the DIAL key and wait 
ror the distant end to answer. 

Note: Continuous pulses are 
specified in the course or 
some maintenance tests on 
dial intertoll trunks. These 
pulses may be applied by pro­
ceeding in acco~dance wi~h 
~TEPS 1 through 3 except 
that the DIAL key should 
not be restored to normal aft­
er dialing. A patch may then 
be made from the LP OUT jack 
of the pulsing test set to 
the PLS jack of the position 
dial circuit. The connection 
to the PLS jack of the posi­
tion dial circuit should be 
made last to avoid releasing 
the trunk connection. 

CHART 3F: KEY PULSING 

REMARKS 

(1) DISASSOCIATIC~l OF POSITION DIAL CIRCUIT: When the DUL 
key is restored to normal, the position dial circuit will 
'>e disconnected from the cord circuit. 

(2) CALLED NUMBER ANSWEHS: When the called number answers 
on intertoll trunks, an "off-hook" signal will be received 
from the distant end and the cord circuit supervisory 1~ 
will go out. 

(3) RECALL: Some classes of intertoll trunks provide for 
reringing the distant point after a call has been answered. 
Recall signals may be sent by momentarily operating the 
RING key associated with the test cord used. 

(4) MOMENTARY ON-HOOK SIGNAL TOWARD THE DISTANT END: Whea 
performing some of the signaling and supervision tests on 
intertoll dial trunks, a momentary "on-hook" signal is re­
quired after reaching the 103 test line at the distant end. 
On trunks arranged for reringing, this "on-hook" signal IIIII.Y' 
be sent by momentarily operating the RING ke.y associated 
with the cord used. 

(5) RELEASE OF CONNECTION: The circuit will be mder con­
trol or the originating em and will be held until released 
by restoring the TALK key and removing the test cord used. 

Three types of position keyset circuits are available for No. 188 toll testboards: DC pulsing 
only, MF pulsing only or combined DC-UF pulsing. The DC-MF keyset circuit arranges itselr auto­
matically for the type of ptllsing required on a trunk by checking the ring conductor of the con­
nected trunk. The operating procedures and supervisory indications of the keyset circuits are 
similar in that the keyset may be associated with a secondary test cord circuit by momentarily 
operating the KP key associated with the keyset. The KF or KR lamps associated with the keyset 
will indicate when the keyset has been connected to a front or a rear cord. The cord circuit 
supervisory lamp imicates when the connected trunk is ready to receive pulses and the keyset 
S lamp indicates when the circuit is ready ror keying. Minor variations 1fill be covered under 
remarks in the operating procedure. 

Cord I or 2, 

~~ DC or MF 
Key 

Pulsing 
Trunk 

CHARTS 3E (Contd.). 3F 
Page 12 

Cord 
Position 

end 
Telephone 
Circuits 

(Refer to 
Block Diagram 

Chart 3A) 

DC 
Key set 

SD-55037-01 

MF 
Keyset 

SD-55925-01 

OC-MF 
Key set 

SD-56141-01 

1'1 

::j2)s Key top 
Arrangement 

~(] 
;---

@ 
S Lamp 

:::Q)s 
on Key @ Shelf 

end 

:::!.y(] > ST Key Split 

-:::::;"'\ 10 § Misc. 
Jock 

F:@s 
Field Split 

KP 

Pv(] § b-"' 2L 

0~ Lompo 
- on Key 
__;.JMF Shelf 



ISS 2, SECTION 664-600-500 

TESTBOARD NO. 18B - SECONDARY TF.ST CORD FUNCTIONS 

CHART JF: KEY PULSING (Contd.) 

STEP 

1 

2 

3 

PROCEDURE REMARKS 

Attertesting for busy, connect 
a front or rear secondary test (1) KEYSET ASSOCUTION: The position KF or KR lamp will 
cord with associated TALK key light when the keyset has been connected to the cord cir­
operated to the test jack of cuit and on positions equipped with the cor.t>ined D-C-MF key­
the trunk and momentarily oper- set the D-C or MF lamp associated with the keyset will light 
ate the position KP key to the to indicate the type of pulsing automatically selected. front or rear depending on the 
test cord used. 

(2) START KEYING ~UPERVISION: In general, the cord circuit 
Note: When the D-C keyset or FS or RS supervisory lamp will light steadily when the con­
Coiiihined D-~J.IF keyset are pro- nected trunk is ready to receive pulses and the keyset S 
vided, any registration on the lamp 11'111 light when the position keyset circuit is ready 
keyset after t!le operation of for registration. When testing on J.IF keypulsing trunkS, 
the KP key but before the the lighting of the keyset S lamp also indicates that a "KP" 
lighting of the S lamp, 11'111 tone signal has been sent to the distant sender to prepare 
result in a flashing S lamp to it for registration. Refer to TABLE I, CHART ) of this 
indicate premature keying. The section which covers in detail the various "delay dial" and 
circuit can be restored to nor- "start dial" indications received on the cord circuit super-
mal by momentarily operating visory lamp when testing on intertoll dial trunks. 
the KP key. 

When the cord 
(1) S'!'OP-BTART DIALING SUPE.'RVISIONt When keying through crossbar tandem to 

~~:~t~~p~r; intertoll dial trunks arranged for stop--start dialing supervision, keying 
must be stopped when the S lamp is extinguished after the directing code 

keyset s lamps has been keyed. When the di~tant sender is ready for pulsing the S lamp 
~~tt~ti~~;- will relight as an indication that keying may be resumed. 
connected trunk 
and position (2) TROUBLE RELEASE: If an error is made during keying, t.he test cord 
k t i it should be removed to release the connection. Then proceed as for a new eyse c rcu call 
are ready for • 

~~~~~/~~c~=~ (3) FLASHING SUPERVISORY INDICATIONS: If, during pulsing, fiashing super­
tration of ~he vision is received on the cord circuit supervisory lamp, a BUSY, OVERFLOW 
d ir d or REORDER condition exists. Refer to TABLE II, CHART 3 of this section 
es e num- which covers the identification of these conditions and action to be taken. ber. 

(1) MANUAL RELEASE OF DISTANT SENDER: All J.1F key pulsing trunks 
and the majorit.y of D-C key pulsing trunk's require that a final 
pulse be registered to release the sender at the distant end of the 

When the digits of the circuit. This is accomplished by operating the ST key associated 
number have been regis- with the ke,yse~. The .operation of this key also releases the keyset 
tered, operate the ST from the test cord and position circuits and the KP, S and D-C or liP' 
key associated with the lamps on combined keysets will go out. 
keyset when required. 
(Refer to Paragraph (1) (2) AUTOMATIC RELEASE OF KEYSET: Some types of D-C key pulsing 
and (2) under REMARKS trunks will release the keyset automatically after the required nWD­
in Step 3) and wait far ber of digits have been registered making it unnecessary to operate 
the distant end to the ST key. 
an811'9r. 

(3) CALLED NUM3ER ANSWERSt When the called number answers, an "off­
hook" signal will "be received from the distant end and the cord 
circuit supervisory lamp 11'111 go out. 

CHART 3F ( Contd.) 
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SECTION 664-600-500 

TESTBOARD NO. 18B- SECORDARY TEST CORD FUNCTIONS 

CHART 3F: KEY PULSING (Contd.) 

STEP PROCEDURE RElv'.ARKS 

(4) RECALL: Some classes of trunks provide for recalling or reringing the 
distant point after a call has been answered initially. On such trunks this 
signal may be sent by momentarily operating the RING key associated with the 
test cord used. 

(5) MOMENTARY ON-HOOK SIGNAL TOWARD THE DISTANT END: When performing some of 

.3 Contd. the signaling and supervision tests on intertoll dial trunks, a momentary 
"on-hook" signal is required after reaching the 10.3 test number at the distant 
end. On trunks arranged for reringing, the signal may be sent by momentarily 
operating the RING key associated with the test cord used. 

(6) RELEASE OF CONNECTION: The circuit will be under control of the originating 
end and will be held until released by restoring the TALK key and removing the 
test cord used. 

CHART 3G: DIAL CORD DIALING 

When a tes'tboard position is equipped for key pulsing and provisions for dialing on local trunks 
are also required, an additional jack designated DIAL will be provided for each appearance of the 
multiple jacks of the dialing trunk. These jacks are normally located just above the multiple 
jacks. A dial with the pulsing contacts wired to a dialing cord will be provided. 

Dial 

t=~ 
Local ~ 

Cord 
Dial Local Position 

Trunk Diol Trunk and 

t=~ ~ Telephone 
Circuits 

Cord I or 2, 
(Chorl 3A) 

Front or Reor 

STEP PROCEDURE 

With the TALK' key operated, test for busy on the 
1 trunk using either a front or rear cord in accord-

ance with CHART 3A. 

2 If the trunk is idle connect the cord to the multi-
ple jack of the trunk. 

.3 
Connect the DIAL.cord to the DIAL jack associated 
with the trunk. 

4 Dial Ule desired number and remove the DIAL cord 
.from the DIAL jack. 

CHARTS 3F (Contd.). 3G 
Page 14 

Dial Cord 
Circuit 

SD-64761-01 

REMARKS 

Dial tone will be heard in the receiver 
if the trunk is ready for dial pulses. 

No supervision will be obtained on the 
FS or RS cord circuit supervisory lampe 
with this type of connection. 



ISS 2, SECTION 664-600-500 

TESTBOARD NO. 18B - SECONDARY TEST CORD FUNCTIONS 

CHART 3H: HOLDING (Refer to Block Diagram CHART 3A) 

Holding circuits are provided with each cord for use when it is desired to hold intertoll trunks 
busy and in condition to receive incoming visual and audible signals. The tip and ring of trunks 
so held are terminated in 600-ohm networks. The front and rear cords may be used independently 
for this purpose. When it is desired to use one cord of a pair for holding while the other cord 
is being used for talking, ringing, dialing or key pulsing it is recommended that the SPLIT key 
be used as discussed in CHART )C. When so doing, it should be remembered that the TALK key must 
be kept operated to maintain the hold condition and that monitoring tests cannot be made on 
either cord. 

STEP PROCEDURE RE!I.ARKS 

Connect the front or rear cord to the TEST jack of the trunk to 
1 be held. In the case of an established connection, omit this 

step and proceed with STEP 2 • 

2A 
Operate the HOLD key associated with the cord cir- The supervisory lamp associated with 
cuit used. the cord will light for the duration 

of an incoming ring. 

2B 
If it is desired to have an audible signal on an 
incoming ring, operate the position NA key. 

CHART 3I: INTERCONNECTIONS {Refer to Block Diagram CHART 3A) 

When a front or rear secondary test cord is connected to an intertoll trunk, the associated cord 
of the pair may be used as a connecting cord to patch the intertoll trunk to the jack of a trans-
mission measuring circuit or other circuits normally used with the No. 18B toll testboard. 

CHART 3J: TALKING AND SIGNALING ON TELEPHONE ORDER WIRES 

Either front or rear secondary cords may be used for talking or signaling on telephone order 
wires. The three most common methods of signaling employed on order wires appearing a.t the No. 
18B toll testboard will for the purpose of this section be classified as: (1) THE D-C SELECTIVE 
SIGNALING TYPE in whi~h the selectors at the various connected offices are advanced by the 
opening and closing of what is essentially a telegraph circuit interconnecting the offices; at 
the No. 188 testboard the signaling equipment is so arrsnged that the operation and release of 
the RING key associated with a secondary cord circuit connected to the order wire rill advance 
all selectors; (2) THE 600-1500-CYCLE SELECTIVE SIGNALING TYPE in which the selectors at the 
various offices are advanced by alternate dial controlled pulses of 600-cycle and lSOO-eyele 
current sent over the talking path of the order wire; (3) THE 1000-CYCLE RINGDCWN TYPE which 
does not provide selective signaling. Order wire and order wire signaling arrangements are 
discussed in other Bell System Practices. It is recommended that applicable sections of the 
practices be consulted for detailed information. Only the operating procedures for talking and 
signaling on order wires are covered in this chart. 

f--<·< =::c@ Osc Cord I or 2, 
By /Front or Reor 

Telephone -;;- Tel OW 

Order Wire ~":::8 ond 
Sognoling 
Equipment 

L 
~(LLorOWl 

Cord 
Position 

ond 
Telephone 
C~rcuots 

(Chart 3A) 

CHARTS 3H,JI,JJ 
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SECTION 664-600-500 

TESTBOARD HO. 18B - SECONDARY TEST CORD FUNCTIONS 

CHART 3J: TALKING AND SIGNALING ON TELEPHONE ORDER WIRES (Contd.) 

(1) ANSWERlNG INCOMING CALIS 

STEP PROCEDURE REMARKS 

(1) Observe that the answering lamp is extinguished aid the 
audible signals, if any, are silenced. 

Operate the TALK key of a 
(2) If a second signal is received on a selective signaling secondary cord circuit and 1 connect a front or rear order wire it may be retired by removing and reinserting the 

cord to the TEL OW jacks. cord in the TEL OW jack. On a ringdown order wire a rering 
signal does not lock in. 

(3) No cord circuit supervision will be obtained on these 
trunks. 

(2) ORIGINATING CALLS CU 600-1500-CYCLE SELECTIVE SIGNALING ORDER WIRES 

STEP FROCEDURE REMARKS 

1 Observe that the OSC BSY lamp, if provided, is not lighted. 

2 Operate the MOM key of a secondary cord circuit and connect an asso-
ciated front or rear cord to the TEL OW jack. 

3 If no voices or tone are heard, operate the TALK key of the con-
nected cord circuit and challengo on the circuit. 

4 Operate the position DIAL key and dial the desired code, then re-
store the DIAL key. 

(3) ORIGINATING CALlS ON D-C SELECTIVE SIGNALING ORDER WIRES 

STEP FROCEDURE REYARKS 

1 
Operate the YON key of~ secondary cord circuit and 
connect jan associated front or rear cord to the 
TEL OW acks. 

2 If no voices are heard, operate the TALK key and 
challenge on the circuit. 

(1) The LL lamp will light each time the RING key is released 

Alternately operate and 
indicating that the selector circuit is fUnctioning properly. 

release the RING key of (2) After a pause, the LL lamp will fiicker indicating that the 
the connected cord cir- selector circuit is ready for the second digit to be sent. 

3 cui t in accordance with 
the first digit of the Note: If the LL starts to flicker before the completion of 
code for the office 'tliil'irst digit, it is an indication that the RING key was 
being called. operated too slowly. In this case clear the circuit by 

operating and releasing the RING key once. Then repeat the 
selection of the first digit. 

Repeat the operation The LL lamp will again light each .time the RING key is operated. 

4 described in STEP 3 for After a pause, the LL lamp will flicker for a brief period and 

the second digit. then go out, indicating that the desired station has been sig-
naled and that the selector circuit has retul"ned to normal. 

CHART 3J (Contd.) 
Page 16 



ISS 2, SECTION 664-600-500 

TESTBOARD NO. 18B - SECONDARY TEST CORD FUNCTIONS 

CHART )J: TALKING AND SIGNALING ON TELEPHONE ORDER WIRES (Contd.} 

(3) ORIGINATING CALLS ON D-C SELECTIVE SIGNALING ORDER WIRES (Contd.) 

STEP FROCEDURE REMARKS 

(1) Failure to signal a station when conditions appear to be 

To clear the circuit normal at the sending station may be due to the called station 

following an incompleted selector being off normal. In this case, a clearing signal should 

call or a moment<u-y open be given by operating and releasing the RING key once. This 11'111 

circuit condition, oper- cause all selectors to be returned to normal. Steps 3 and 4 
$ ate and release the RING above may then be repeated to signal the desired station. 

key once. If necessary, (2) The persistent flickering of the LL lamp at any time, which due to the position of 
the selector, repeat t.l-:l:is 

can not be stopped by a clearing signal, is an indication of 
U'ouble. This trouble, which is most commonly due to an open operation a second time. telegraph leg, should be remedied through the usual maintenance 
channels. 

(4) ORIGINATING CALLS ON 1000-GYCLE RINGDCMN ORDER WIRES 

STEP 

1 

2 

3 

PROCEDURE 

Operate the MON key of a secondary cord circuit and con-
nect an associated front or rear cord to the TEL OW 
jack. 

If no voices or tone are heard operate the TALK key of 
the connected cord circuit and challenge on th~ circuit. 

Operate RING key of the connected cord circuit. All 
stations on the order wire will receive a signal. 

REr.!ARKS 

CHART 3J ( Cont4.) 
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SECTION 664-600-500 

TESTBOARD NO. 18B - SECONDARY TEST CORD FmCTIONS 

CHART 3K: MONITORING, TALKING OR SIGNALING ON FULL PERIOD TALKING CIRCUITS AND FOREIGN 
RXCHANGE CIRCUITS 

(1) MONITORDlG 

STEP PROCEDURE REMARKS 

Operate the MON key of one of the secondary The MOM jack provides access to the tip 
1 cord circuits. Connect either the front or 

the rear cord to the liON jack of the circuit and ring of the circuit and monitoring 

to be tested. 
is done on a bridging basis. 

(2) TALKING 

STEP PROCEDURE REMARKS 

Operate the TALK ke,y of one of the secondary The MON jack provides access to the tip 

1 cord circuits. Connect either the front or and ring of the circuit and with the cord 

the rear cord to the MON jack of the circuit circuit TALK key operated, the telephone 

to be tested. 
set is connected to the circuit on a 
bridged basis. 

(3) SIGNALING 

STEP PROCEDURE - SENDING REMARKS 

Use the front and rear cords of a secondary 
cord circuit, with the keys normal, to patch Operation of either the RING LINE key or 
from the SIG jack of the circuit to be tested 

1 to the SIG jack or the poSition signal test the RING DROP key will apply battery 

circuit. Operate the RING LINE key or the 
toward the signaling equipment as desig-

RING DROP key to signal in the direction nated by the key operated. 

necessary on the circuit. 

STEP PROCEDURE - RECEIVING REMARKS 

Connect the SIG jack of the circuit to be Signals received from the line side or 
tested to the position signal test circuit 

1 jack SIG ri th the front and rear cords of a drop side of the patching jack will light 

secondary cord circuit. Operate the SIG REC the LINE or DROP lamps, respectively, of 

key associated with the signal test circuit. the signal testing circuit. 

CHART 3K 
Page 18 



ISS 2, SECTION 664-600-500 

TESTROARD NO. 16B - SECONDARY 'l'FS'l' CORD FUNCTIONS 

CHART 3L: CORD CIRCUIT SUPERVISORY LAMP INDICATIONS C!l INTERTOLL DIAL TRUNKS 

TABLE I 

SEQUENCE OF SUPERVISORY LAliP INDICATIONS 

ORIGINATING END 
Cord Ckt. 

TRUNK Supv. Lamp Signal CALLED END 
COtiDITia. (See Note 1) Sent Sigruu Returned 

1. IDLE Lamp Dark Disconnect On-hook 
(en-hook) 

2. SEIZURE Lamp Lights Connect On-hook 
Momentarily (Oft-hook) 

3. DELAY DIAL Lamp Dark Connect O.ff-hook 
{See Note 2) {Off-hook) 

4. START DIAL Lamp Lights Connect On-hook 
{See Note 2) Steadily (Off-hook) 

5. PUI.SING NUMBER Lamp Remains - On-hook 
Lighted 

6. AWAITING ANSWER Lamp Remains Connect On-hook 
Lighted (Off-hook) 

7A FLASHING SIGNALS Lamp Flashes Connect Alternate Off-hook 
(See TABLE II) (Off-hook) and On-hook 

or 

7B CALLED NUMBER Lamp Dark Connect Off-hook 
ANSWERS (Off-hook) 

8. CALLED llUMBER Lar:JP Lights Connect On-hook 
HANGS UP (Off-hopk) 

9. DISCONNECT AND Lamp Dark Disconnect On-hook 
RETU!m TO IDLE (On-hook) 

Note l(a): When pulsing from testboard position dial circuits, the associated DP lamp will 
operate Iii unison with the cord circuit supervisory laJI¥> until the position DIAL key is 
restored. 

Note l(b): When pulsing through dialing and supervisory circuits or pulsing and supervisory 
circuits, supervision will be obtained via the supervisory lamp in these circuits and the cord 
circuit supervisory lamp will remain dark. 

Note 2(a): DELAY DIAL and START DIAL indications are used when the pulses are sent to crossbar 
or Unk type step-by-step offices. Such offices register the pulses in coill!lon equipment which 
may not be imnediately available. For other types of receiving offices these steps are omitted 
and condition S follows condition 2. 

Note 2(b}: Some types of tt-unks incoming to crossbar tandem equipment employ the "wink" type of 
start pUlsing signal. With this type of trunk conditions 2 through 4 will be replaced by the 
following: 

TRUNK 
CONDITION 

2. TRUNK SEIZED 

3 • START DIAL 
(WINK - .150 Sec.) 

L. Omit and resume 
with5 

ORIGINATING END 
ccr d ckt. tamp 
Lamp Lights 

Lamp nashes 
off then on 

CALLED END 
Signal Returned 

On-hook 

Off-hook 
followed by 
On-hook 

CHART 3L 
Page 19 



SECTION 664-600-500 

TESTBOARD NO. l8B - SECCJIDARY TEST cam FUNCTIONS 

CHART 3L: CORD C:mCUIT SUPERVISORY LAMP INDICATIONS (II INTERTOLL DIAL TRUNKS (Contd.) 

ORIGINATING END 
cora ckt. supv. tamp 

60 IPM Flashing am 
tone 

I:zTegular 60 IPM 
Flashing and tone 

120 IPII Flashing ani 
tone 

30 IFV Flashing and 
tone 

CHART 3L (Contd.) 
Page 20 

TABLE II 

SUWARY OF FLASHING SIGNALS 

TRUNK 
C(IIDITI(Il 

LINE BUSY 
{Called number busy) 

MASTER BUSY 
(All circuits busy 
or all over now 
trunks busy) 

PATHS BUSY-REORDER 
(Includes cases where 
excessive tir.e is 
taken in pulsing) 

OVERFLOF. 
{All circuits busy, 
but overflow trunks 
available) 

ACTION 
TAKEN 

Disconnect and after an interval, 
initiate a new call. 

Disconnect and after an interval, 
initiate a new call. 

Disconnect and initiate a new 
call imr.lediately. 

Wait until flashing changes to 
120 IPII to indicate that trunk is 
available. Then disconnect and 
initiate a new call immediately. 



ISS 2, SECTION 664-600-500 

TESTBOARD NO. 18B- PRIMARY TEST CORD FUNCTIONS 

CHART bA: BUSY TEST 

A busy test of an intertoll trunk is ordinarily performed with a secondary cord, the tip of the 
cord being touched momentarily to the sleeve of the TEST jack of the trunk as described under 
secondary test cord functions, CHART 3A. However, the voltmeter in the primary test circuit may 
also be used for this purpose. 

Inter toll Alternate 
Trunk 

Test 
Primary Tip 

Test § Circuit 
S0-55031 -OI 

Test 
Ring 

Telephone Secondary 150V 
Circuit Position § SD-55032-01 CirCUit 

SD-55034-0I 45V 

STEP PROCEDURE 

1 Insert the ring plug of Cord C into a grounded jack. 

2 Operate the VM key associated with the C cords. 

3 Touch the tip of the tip plug of Cord C to the sleeve 
of the TEST jack of the trunk. 

CHART 4B: TALKING AND RINGING 

KEY TOP ARRANGEMENT 

Cord Cord Cord 
A B C 

Arrangements 

Test 
Tip VM VM VM 

§ § § ~ 
Test Talk Talk Bridge 
Ring 

Talk MA 
150V Bat 1000 Bat 

§ § § § 
45V Ring MA Rev. 

10 Bat. 

REMARKS 

A defiection on the position volt­
meter indicates a bus;r condition. 

Either the A or B (brin-plug ended) cords and the TG (single-plug ended) cord, which is in 
parallel with the B cord, may be connected to the position telephone set. 

7~""'~~ 
~OEQ. 0~ 

To Line 
EqUtpment 

Tele~~one [ O t 'v ~ 
Loop 

Typical 
Primary Jack 
Arrangement 

TG 
Cord 

Primary Test 
Telephone 

and 
Secondary 

Position Circuit 
(Chart 4A) 

CHARTS 4A, 4B 
Page 21 



SECTION 664-600-500 

TESTBOARD NO. lBB - PRIMARY TEST CORD FUNCTIONS 

CHART 4B: TALKING AND RINGING (Contd.) 

STEP PROCEDURE REMARKS 

lA 
TNIN-PLUG E~IDED CORDS - Connect test cord A or B 
to the LINE or EQ jacks of the primary line jacks 

lB SINGLE-PLUG ENDED CORD - Connect test cord TG 
to the desired loop. 

When it is desired to furnish talking 

2 TALKING - Operate the TALK key associated with battery to the distant end, operate the 
A or B and TG primary test cords. TALK BA.T key. 

RINGING - To send a 20-cycle out- Caution: When using-1Jimary test cords it should be 

J ward ring, operate the associated remembered tbat the RG kef is common to 'the A or B 
RING key. ana To coros wnen the assoc-atea: TitR kez:! are Of!r-

a ted. --
CHART 4C: INTERCONNECTIONS 'PIITH PRDPARY TEST CORDS (Refer to Block Diagram CHART 4B) 

Test cords A and B are arranged so that when the VM and TALK keys associated with the cords are 
normal, the tips and rings of the two cords are connected together, thus making it possible to 
use these cords for making temporary connections. 

STEP PROCEDURE REMARKS 

TALKING ON BOTH CIRCUITS - To talk on both interconnected 'b-unks, operate 
To temporarily the TALK keys of both cord circuits simultaneously to avoid breaking the 
interconnect connection. 
bolo circuits 
plug the A test TALKING ON ONE CIRCUIT - To split two interconnected 'b-unks and talk on 

1 cord into one either one individually, operate the appropriate TALK key. 
circuit and the 
B test cord Note: The use of this feature is not recommended where the inter-
into the other COriiiected 'b-unks require a termination as the operation of the TALK 
circuit. key of either cord circuit individually will leave the other cord 

circuit unterminated. 

CHART LD: VOLT-MILLIAMMETER TESTS 

The position voltmeter circuit provides connections from all cords for volt-milliammeter tests. 
Up to 150 volt.s of either polarity may be measured. Up to 150 milliamperes may be ~:~easured. By 
operation of the position keys, the meter may be arranged as a lOO,ooo-ohm or 1000-ohm voltmeter 
or as a milliammeter with a resistance of 1000 ohms or 10 ohms. 

The various testing arrangements of the volt-milliammeter circuit are covered in the following 
typical exar.tples. 

Note: When making tests involving the measurement of external potentials or of ground on 
~ip side only or ring side only of a line, it is advisable in maey cases to open both 
the tip and ring sides of the trunk at both ends by means of dWIIIIY plugs inserted in the 
line jacks other than the jacks to which the test cords are connected. This will avoid 
misleading measurements due to battery or ground from connected equipment at either end. 

(1) MEASURING THE TEST BATTERY VOLTAGE 

15000 (45V. Bot.) 
Shorted 45 or 150V. 450w {150V. Bot.) 
Jocks 

·~"' {---<~-j 

[~ 
l- Test Cords 

Primory Test, 
V•a ,. ~ Telephone Test Cords (100000 VM) -- ond to Shorted / 99000 

IOOOW M Secondary Jocks ~ ~ Position Circuits 

' 
100,00000 

(Chart 4Al 
(IOO,OOOw VM) 
SIMPLIFIED SKETCH OF METER ARRANGEMENT 

CHARTS 4B (Contd.), 4C,4D 
Page 22 
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ISS 2, SECTION 664-600-500 

'l'ESTBOARD NO. 18B - PRD9.RY TEST CORD FUNCTIONS 

CHART 4!>: VOLT-MILLIAMMETER TESTS (Contd.) 

(1) MEASURING THE TEST BATTERY VOLTAGE (Contd.) 

STEP PROCEDURE REMARKS 

1 Connect Cord A or B to a pair of short-circuited jacks. 

2 Operate the VM key associated with the cord circuit used. 

ON POSITIONS NOT PROVIDED 
The full no-load voltage of the test battery will be indicated 

3A WITH 150V-4$V KEY operate on the meter arranged as a 100,000-ohm voltmeter connected to 
the battery through a protective 450-ohm resistance which will the BAT key. not materially effect the reading of the 100,000-ohm-meter. 

The no-load voltage of the 1$0-volt or 45-volt sections of the test 
battery, depending upon the way the key is operated, will be indicated 
on the meter arranged as a 100,000-ohm voltmeter connected to the bat-
tery through a L$0-ohm protective resistance when the l$0-volt battery 

ON POSITIONS PRO- is being checked or 1$0-ohm resistance when the 16-vol t battery is 
VIDED WITH l$0V- being checked. These resistances, which are small compared to that 
45V KEY operate of the voltmeter, will not materially effect the reading. 

3B 
the 150V-4$V key 
to the appropriate Note: If it is desired to observe the voltage of the battery under 
position for the a load, the operation of the lU. 1000 key will cause the resistance 
voltage to be of voltmeter to be decreased to 1000 ohms. It should be borne in 
observed. mind that ,the protective resistances (450 ohms for the 1$0-volt 

battery and 150 ohms for the 45-volt section of the battery) will 
have a marked effect on the meter reading un:ler this condition and 
should be taken into account if accurate quantitative results are 
desired. 

(2) MEASUREMENT OF EXTERNAL POTENTIALS ON TIP AND RING 

STEP 

1 

2 

3 

Primary 
T Line Jocks R A,B or C "I"U-c ' . . ''" '""\ Primary Test, 

''" { Telephone 
Test Cords (IOOOw VM) 

"" ~ and 
Secondary 

toT a R 
IOOOw M Conductors < 990w 

[~ Position Circu1ts IOO,ooow 
(Chart 4A) 

(IOO,OOOW VM) 
SIMPLIFIED SKETCH OF METER ARRANGEMENT 

ffiOOEDURE REMARKS 

Connect Cord A, B or C to the primary line jacks T 
am R of the line which it is desired to test. 

Operate the VM key corresponding to The potential may be read on the meter which will be 
the cord used. co~ected as a lOO,OOQ-ohm voltmeter. 

To arrange the meter as a 1000-ohm voltmeter, operate the 
MA 1000 key. 

CHART 4D ( Contd. ) 
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SECTION 664-600-500 

'l'ES'.mOARD NO. 18B- PRIMARY TEST CORD FUNCTIONS 

CHART 4D: VOLT-MILLIAMME'l'ER TESTS (Contd.) 

(3) CONTINUITY AHD INSULATION .RESISTANCE TESTS ACROSS TIP AND RING 111&7 be made by using the meter 
arranged as a voltmeter in series with the test battery across the tip and ring of a test cord. 
The readings observed on the meter arranged as a 100,000-ohm or 1000-voltmeter with the 1$0-volt 
testing battery may be applied to TABLES I or II, CHART 4G to determine the approximate resist.-
ance connected to the· test cords. 

45or 150W(45V. Bot.) 

~o·zo:f [~ 
150V. 450W[I50V. Bot.) 

Primary Test, ,,. r·l Telep~one Test Cords (IOOooovMl 1000 

.~ and toT a R 
Secondary Conductors 99000 100000 

R I' Position Circuits -<>.......... 100,00000 

(Chart 4A) uoo,ooo00 vMl 
SIMPLIFIED SKETCH OF METER ARRANGEMENT 

STEP PROCEDURE RElWiKS 

1 Connect Cord A, B or C to the primary line jacks T and 
R of the line which it is desired to test. 

2 Operate the VM key associated with the cord used. 

The steady defiection on the meter, which will be connected as a 
ON POSITIONS NOT PRo- 100, 000-ohm voltmeter, will indicate the voltage of the 150-vol t 

3A 
VIDED WITH A l$0V-45V test battery less t.he voltage drop due to the resistance in the 
KEY operate the BAT connected circuit. If the circuit is open, a momentary kick of 
key. the met.er pointer due to capacit.ance effects 111&7 be observed with 

a subsequent l01r or zero reading. 

ON POSITIONS PROVIDED WITH 150V- The steady deflection on the meter, which will be con-

3B l6V KEY operate that key to the nected as a 100,000-ohm. voltmeter, will indicate the 
voltage of the 1$0-volt or 45-volt test battery less the test battery voltage desired. voltage drop due to the resistance in the connected circuit. 

4 
To arrange the meter as 1000-ohm. voltmeter, operate the 
MA 1000 key. 

(4) BRIDGED CAPACITANCE ACROSS THE TIP AND RING of an open circuit may be checked, since the 
momentary deflection on the meter caused by a charging current is proportional to the capaci-
tance. Such deflections serve as an indication of the capacitance between the conductors. 

, ... ~~ T R C Test 

<>--p 0 0 .rr-" R Cord:_'\ 

fil --- l_J ~ ,..... c 0 ~ Rf ----
Jocks O <>-

A orB 
Test Cords 

STT"....P PROCEDURE 

Proceed as described in STEPS 1 to 3 under (3) 
1 AND INSULA TI<ll TESTS ACROSS TIP AND RING above 

Cords C only. 

CHART 4D (Contd.) 
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,~::~. {~} ;;;:;. 
Primary Test, 

T a R under (3) 

Conductors above 
Telephone 

and 

'" { } '"~ Secondary A or B -----. of 
Pos1tion Circwts Test Cords A or B 

(Chart 4A) to Shorted __j Test Cords 
Jocks 

SIMPLIFIED SKETCH OF ARRANGEMENT 
FOR CHECKING CAPACITANCE 

REV.ARKS 

CONTINUITY 
using 
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ISS 2, SECTION 664-600-500 

TESTBOARD NO. 18B - PRIMARY TEST CORD FUNCTIOtlS 

CHART W: VOI.T-MILLIAMMF.TER TESTS (Conte!.) 

(4) BRIDGED CAPACITAJ.!CE ACROSS THE TIP AND RING (Conte!.) 

STEP PROCEDURE REMARKS 

I The operation of the VM key will connect the shorted cords 
across the circuit being tested, discharging the capacitance 
on the line. When the ~~ key is released, the momentary de-
flection observed on the meter will be approxima~~ly propor-

Connect the A or B cord to 
tiona! to the capacity between the line conductors connected 

shor~circuiting jacks and to Cord c. 
2 momentarily operate the Successive deflections in opposite directions on the meter 

associated VM key. (without too use of Cord A or B) may be secured by operating 
in turn the BAT and REV BAT keys (positions not provided with 
the 150V-45V key) or the 150V or 45V keys and REV BAT keys. 
The momentary readings observed on the ~~eter will be higher 
in this case due to the charging and nischarging of the line 
capacitance in opposite directions. 

---···-·· 

(5) :MEASUREMFNT OF POTENTIA,LS ON TIP OR RING I 

STEP 

lA 

2A 

lB 

2B 

3 

Primary Line Jocks 
A- POSITIONS NOT PROVIDED WITH TEST TIP-TEST RING KEY 

T R 

rvo~o.rr 

~T 
Primary Test, l Via 

[-< 
Telephone C Test Cords 

10"' 

~ c__j c Test and ; to Conductor IOOO"'VM 

Cords Secondary Position~ under Test 
990'" R Circuits and Ground 1000"' 

_ry-0 ~ (Chart 4A) 
100.000"' 

(IOO,OOO"'VM) 
Simplified sketch of Meter orronQement 

8-POSITIONS PROVIDED WITH TEST TIP-TEST RING KEY 
Primary line Jacks 

~a-T ,,,.,, T•"· I [l ~ lJJ. (IOOO"'VM) m• $ Telephone 

1000"' M and . . . -.Test~ r( 990"' 

1 -..,.,.,..,00 
I voo c '"' Tie -cL ... 100,000'" 

1 
1 I C~rcu1ts 1 Test (100,000"'VM) ~ A,B ore (Chert 4A) 1 Cards R + 

1 
Test Cordsi to TS 

' Conductors Simplified sketch of Meter arrangement 

I 
PROCEDURE REMARKS 

OH POSITIONS NOT PROVIDED WITH TEST TIP-TEST RING KEY insert the 
tip plug of Cord C intO the T jack or R jack of the primary line 
jacks of the line to be tested. 

ON POSITIONS NOT PROVTilFD WITH TEST TIP-TEST RING KEY 
insert the ring plug of Cord C into a ground jack. 

OH POSITIONS PROVTilED WITH TEST TIP-TEST RING KEY in- If desired, the T or R plugs of 
sert the A, B or C cord into the T and R jacks of the cord circuit C ~ be used indi-
primary line jacks of the line to be tested. vidually. 

ON POSITIONS PROVIDED WITH I The operation of the TEST IP key o?E:ns up the lead &om the 
TEST TIP-TEST RING KEY oper- voltmter to the ring conductor normal contacts of the W keys 
ate that key to the TEST TIP associated with the cord circuits and places ground on that 
or TEST RING sition as lead toward the voltmeter. Similarly, when the TEST RING key 
appropriate po is operated the tip lead is opened and grounded toward the 

• voltmeter. 

Operate the VV key associated with the cord The potential ~ be read on the meter which 
circuit. ued. will be connected as a 100,000-ohm voltmeter. 

CHART 4D (Contd.) 
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SECTION 664-600-500 

TESTEOARD NO. 18B - PRIMARY T~ST CORD FUNCTIONS 

CHART 4D: VOLT-MILLIAMMETER TESTS ( Contd.) 

(6) MEASUREMENT OF GROUND ON TIP OR RING 

The readings o'.•served on the meter a.>Tanged as a 100, 000-ohm or 1000-ohm voltmeter with the 
150-volt testing battery may be applied to TABIES I or II, CHART uG to determine the approxi­
mate resistance connected to the test cords. 

~-------------------------------------------------------------------------------------~ 

STEP 

1 

2A 

2B 

Primary Test Jocks 
Pr1mory Test, I' 

Telephone 

Position 
R C Test 

Cords 

Sec~~~ary 

1

1 

j . Circuits 

~~t-~~--- (IOO,OOOW VM) 

<;tMPI !FlED SKETCH OF METER ARRANGEMFNT 

B. POSITIONS PROVIDED WITH TEST TIP-TEST RING KEY 

Pr~mory Test Jocks 

'"f"~o o---r 
~P:pe-~ 

A orB 
Test Cords 

Promory Test I 
Telephone I' 

Sec~~~ary I 
Position 
Circuits 

(Chart 4Al 

PROCEDURE 

r-1 
L--o-_1-y--' "-XL--<>-+--' 

Test 
Via -- _____... 
Test T Rmg Tip 

Cords w~ 
to - t 

T8R .!!_ 
Conductors SIMPLIFIED SKETCH OF METER ARRANGEMENT 

RE!!ARKS 

Proceed as described in STEPS 1 to 3 under (5) ~.iEASUREJ.':ENT 
OF POTENTIALS ON TIP OR RING. 

ON POSITIONS NOT FRD­
VIDED V:lTH 150V-45V 
KEY operate the BAT 
key. 

The steady defiection on the meter, which will be connected as 
100,000-ohm voltmeter, will indicate the voltage of the test 
battery less the voltage drop due to the resistance through the 
connected conductor to ground. (The momentary maximum deflection 
of the pointer duP. to the capacitance of the conductor to ground 
should be disregarded.) 

If it is desired to apply the voltmeter readings to TABLES I or 
II, CHART 4G to determine the approxil:late resistance, the meter 
reading should be noted, then the REV BAT key operated and meter 
reading again noted. To compensate for possible errors due to 
earth currents, the average of the two readings should be used. 

ON POOITIONS PROVIDED WITH 150V-hSV KEY operate that key 
to the test battery voltage desired • Refer to the REMA.ltKS under 

r---~------------------------------------------------~ Step 2A. 
3 To arrange the meter as a 1000-ohm voltmeter, operate the 

MA 1000 key. 

CHART 4D (Contd.) 
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ISS 2, SECTION 664-600-500 

TESTBOA RD NO. 18B - PRIMARY TEST CORD FUNCTIONS 
--

CHART LD: VOLT-MILLIAMMETER TESTS (Contd.) 

(7) CROSSES OR INSULATION TF.STS BF.TI\'REN PAntS. The readings observed on the meter arranged as a 
100,000-ohm or 1000-ohm voltmeter wi~~ the 150-volt testing battery may be applied to TABLES I or 
IJ, CHART hG to determine the approximate resistance connected to the test cords. 

Primary Line Jacks 

&,-vo,/ov-r _ Primary Test, 
Telephone 

and 

!o,.,. '"'" ....... '"'' r ~~ 
Secondary 

Position Circuits 
(Chart 4A) 

T and R Jocks of other 
"li.nes to be Checked 

STEP PROCEDURE REMARKS 

Insert the tip plug of Cord C into the T or R jack 
1 of the primary line jacks of the line that is to 

be tested. 

2 Operate the VM key associated witn tb:! C cord. 

3A ON POSITIONS NOT PROVIDED 't:ITH A 150V-l.6V KEY operate the BAT key. 

)B ON POSITIONS PROVIDED 7:ITH A 150V-h5V KEY operate that key to the 
test battery voltage desired. 

4 
Insert the ring plug of Cord C successively A steady meter indication at any time will 
into the T and R jacks of the primary line indicate a cross between the lines connected 
jacks or all other lines to be tested. to the tip and ring plugs of Cord c. 

5 To arrange the meter as a 1000-ohm voltmeter, operate the 
)JA-1000 key. 

(8) MEASUREl-!E~"T OF CURRENTS ON TELEGRAPH CIRCUITS USING SINGLE-PLUG ENDED TG CORD 

'" { 
"~¢ 

Primary Test 
TG Test 

Cord T L T Loop Jock TG Test Telephone to TLG (Note Caution in Step 3) 

~ 
end Ckt 

IOOOWM :rl~ 
Secondary 

Position Circuits 
(Chert 4Al 

SIMPLIF lEO SKETCH OF METER ARRANGEMENT 

STEP PROCEDURE REMARKS 

1 Operate the MA 10 key. 

Operate the VM key associated with test cords B and TG. 
2 (The T and R or the single-ended TG cord are wired in 

parallel with the T and R of the B cord.) 

Connect the TG cord to a LOOP jack in the telegraph loop terminal cir- The meter which will 
cuit (TLT) of the telegraph circuit which it is desired to test. be connected as a 

milliammeter of 10 
Caution: Sone variation may be found in the wiring of TLT 1s. ohms resistar.oe in 

3 Thererore, J.n the interest ot- avoiding poss1t>.Le serv1ce J.nt.er- series with the line 
ruptions, care snoUio oe exercJ.sea to assure tEat tfie TLT 3aci being tested will 
seiectea: Wl.U connect ina TG cord In series rl ili tne Hne or indicate up to 150 
tEe te!egraEh circuit being testea. ma. line current.. 

CHART 4D (Contd. 
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SECTION 664-600-500 

TESTBOARD NO. 16B- PRIMARY TEST CORD FUNCTIONS 

CHART l,E: CONNECTING CORDS C TO THE WHEATSTONE BRIDGE CIRCUIT 

The primacy test cords C (T and R) may be connected to the position Wheatstone bridge circuit 
for making fault location tests. The detailed methods of making the various Wheatstone bridge 
tests are covered in the E20 and E30 series of the Bell System Pro.ctices. 

Primary Line Jocks 

~0 ~~ 
Primary Test, 

Telephone Wheatstone 
and Bridge 

Secondary Position SD-55035-01 Rv Circuits 
(Chart 4A) 

STEP PROCEDURE REMARKS 

The operation of tk· BRIDGE key connects the C cords to the Viheatstone bridge 
circuit, connects grolmd to the bridge circuit for energizing the field coil 

ON POSITIONS and lighting the galvanometer lamp, and when the BAT or BAT RE""V' key is oper-
NOT PROVIDED ated connects 1$0-volt test battery to the bridge circuit where initially it 
WITH lSOV- is reduced to six volts by means of a poten-w.ometer arrangement in the bridge 

u 4SV KEY op- circuit. 
erate the 
BRIDGE key Note: The operation of the BAT or FEV BAT key normslly connects test 
and BAT or ~ry in series with the position volt-milliammeter. However, the 
REV BAT key. ffiiDGE key, when operated, isolates the test battery f'rom the meter 

circuit, thus perm tting current or voltage measurements with the A or 
B cords while the C cord is connected to the Wheatstone bridge. 

ON PQSITIONS The operation of the mtiDGE key performs the same f'lmctions described in tbe 

PROVIDED re~:~&rks under STEP lA. The voltage applied to the bridge will be either 150 

WITH 
volts or l6 volts as indicated by the position to which the key is operated. 

lB lSOv-LSv KEI; Note: The operation of the BRIDGE key, also isolates the test battery 
operate the 

?rOiilthe meter circuit as described in the Note under STEP 1A remarks 
BRIDGE key. above. 

CHART 4F: MICROPHONIC PICKUP OF TELEGRAPH SIGNALS (Refer to sketch associated with CHART 4D(8), 
Measurement or Currents on Telegraph Circuits) 

Some testboards are provided with arranger.~ents to permit reception of telegraph signals through 
the receiver associated with the position telephone circuit. 

STEP PROCEDURE REMARKS 

The operation of the SDR key transfers the tip and ring of' the TG cord of the 
primary test circuit from the B cord to a relay in the telegraph signal pickup 
circuit, which follows telegraph signals received on the TG cord and repeate 
them to a sounder in the signal pickup circuit. A transmitter mounted on the 
sounder microphonically picks up the telegraph signals and transmits them 
through a coupling transformer to the receiver leads of the position telephone 

Operate the circuit. 
1 SDR key. Note: Telegraph signals may be received as described above while using a 

secoiidary cord circuit with its associated TALK key operated to converse 
on a connected trunk. The telegraph signals will be heard in the position, 
telephone set receiver but will not be introduced into the secondary cord I 
circuit as the operation of' the SDR key effects a rearrane-;ement of the 
telephone and secondary position circuits whereby the monitoring· amplifier 
is connected into the receiver circuit ae a blocking amplifier. 

2 Connect the TG cord to a LOOP jack in the TLT circuit of the 
telegraph circuit on which it is desired to monitor. 

CHARTS 4E,4F 
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ISS 2, SECTION 664-600-500 

TESTOOARD NO. 18B - PRIMARY TEST CORD FUNCTIONS 

CHART 4G: DETERMINING APPROXIMATE RESISTANCE VALUES FROM PRIMARY TEST CORD VOLTMETER READINGS 

In the course of making CONTINUITY AND INSULATION TESTS ACROSS THE TIP AND RJNG (CHART 4D(3)}, 
tests for GROUND ON TIP OR RING (CHART 4D(6)) or CROOSES OR INSULATIOO TESTS BETWEEN PAIRS . 
{CHART. 4D(7})it is occasionally desired to determine the approximate resistance in the circuit 
connected to the primary test cords. These values may be calculated as discussed below: 

Res•~tance of Meter with Internal Resistances 
considered to be 10 ·Ohms) 

.---------....., 
I 
I 

3 
I 

! 

M 

: ' 
i 
I 

I 

Resistance of Meter w•!h Internal Resistances 

con~~d__'~b=-1~0~~ ~O~m' 
I I 

I ', I 
I I 
I , I 
I M 
I I 

I 
i I 

i " : 
I I 
! ___________ - ____ _j 

IT} 
1 t:Jl 

L---'IJ45V\owl\r---i!---ll o--tJ . ~- -~ 
,__ ___________ _j 

150V. P"mory 
Bot. fest Cords 

SIMPLIFIED SKETCH OF METER ARRANGED AS 
A IOOO·OHM VOLTMETER 

150V. P"mory 
Bot. Test Cord! 

SIMPLIFIED SKETCH OF METER ARRANGED A 
A 100,000-0HM VOLTMETER 

Legend for the Abow Sketches and Formula Developed Below 

1\n • Total Resistance in the meter circuit (1!60 ohms for the 1000-ohm 
voltmeter and 100,4$0 ohms for the 100,000-ohm voltmeter). 

R,c • Unknown resistance connected to the test cords. 

D • Defiection of the meter observed lrlth Rx • 0 (Shorted test co1 

d • Defiection of the meter observed with R connected to the test 
X cords. 

Referring to the sketches above: 

R + R 
D • --x m 

Q RJII 

SOlving for R,c; 

The 1000-ohm voltmeter arrangement should be used in determining approximate resistances up to 
60,000 ohms. The 100,000-ohm voltmeter arrangement should be used for determining approximate 
resistances between 60,000 ohms and 6,000,000 ohms. 

Charts I and II which follow are based on the above formula. In the majority of cases, sw·ti­
ciently accurate resistance values may be determined by applying the observed JDete:r readings 
to the appropriate table with interpolations. 

CHftRT 4G 
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SECTION 664-600-500 

TESTBOARD NO. 18B - PRIMARY TEST CORD FUNCTICJIS 

CHART 4G: DETERMINING APPROXIMATE RESISTANCE VALUES FROM PRIMARY TEST CORD READING.~ (Contd.) 

100, OOO-Ohm Voltmeter 

Voltmeter Reading 
Scale Reading or 

CHART 4G (Contd.) 
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Volts 

150 
11.6 
140 
135 
130 
125 
120 
ll5 
110 
lOS 
100 

95 
90 
85 
80 
15 
70 
6S 
60 
55 
50 
1.6 
40 
35 
30 
25 
20 
15 
10 
5 
2.5 

TABLE I 

APPROXIMATE VALUES OF RESISTANCE 

UP TO 6• 000,000 OHMS 

150-Vo1t Testing Battery 

Resistance 
Test Batte!Z Voltage 
146 150 

- -1,00$ 3,014 
4,018 7,0)2 
8,036 ll,050 

12,054 15,066 
17,077 20,090 
22,099 25,113 
27,122 30,135 
33,149 )6,162 
39,176 43,194 
46,207 50,225 
54,243 56,261 
62,279 67,302 
72,324 76,.342 
8),374 88,396 
95,lt28 100,450 

109,lt.!n- 114,513 
125,563 131,590 
143,644 1$0,67.5 
16.5,743 173,779 
192,864 200,900 
225,008 234,049 
266,193 276,2.38 
318,427 330,481 
388,742 401,800 
486,178 $02,250 
632,835 6$2,925 
876,929 904.050 

1,366,120 1,406,300 
2,832,690 2,913,<>.50 
5, 765,830 5,926,550 

I 



CHART laGs 

ISS 2, SECTION 664-600-500 

TESTBOARD NO. 188- PRIMARY TEST CORD FUNCTIONS 

DETERMINING APPROXDIATE RESISTANCE VALUES FROV PRIMARY TEST CORD VOLTMETER READINGS 

1000..0hm Voltmeter 

Voltmeter Readi!!l 
Scale Readinc or 

Volts 

----------
100 

9S 
90 as 
80 
7S 
70 
6S 
60 
ss so 
16 
40 
3S 
30 
2S 
20 
lS 
10 
s 
2.S 

TABLE n 
APPROXDU.TE VALUES OF RESISTANCE 

UP TO 60,000 OHII3 

1SO-Volt Testing Batte17 

Resistance 
Test BatteJ')" Voltage 

1la6 1SO 

- -- -- -- -- -- -- -- -- -- -
lS lala 
87 116 

17la 203 
276 30S 
377 421 
S08 S37 
638 682 
798 8lal 
986 1,0lala 

1,218 1,262 
1,479 1,$37 
1,798 1,871 
2,219 2,291 
2,7lal 2,813 
3,1U7 3,S24 
4,408 4,S24 
S,873 6,018 
8,)09 8,$12 

13,19S 13,48S 
27,840 28,420 
S7,130 S8,290 
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SECTION 664-600-500 

TESTBOARD NO. 18B- ASSCCIATED TELEGRAPH TESTING EQtJIPMERT 

CHART 6At NO. 3 TELEGRAPH TEST SET 

The No • .3 telegraph test set consists essentially of a telegraph key and sounder or relay key and 
sounder with connecting circuit and associated jacks arranged to permit connection by means of 
patching cords to telegraph order wires or telegraph circuits for the purpose of monitoring or 
comunication. Jacks are provided for the introduction of additional equipment such as keys, 
sounders, relays or meters for current measurements into the test circuit. The test set ~ also 
be permanently associated with one telegraph order wire. 

Telegraph 
Relay Sounder 

-~·I~ = 

LD 11. B "!-Tooddtl. Keys, .~, 

Sounders 

Meters, etc.~~ Sounder 

= g ""' ' I.?'~ 2 PIO 
Patching Cord or 

"''~'\ 
<>-

~ -
~f] 

To Teleg. TG Tete g. 
Test l<eya 

Line usedos Set on Order Wire tJ when spec. P"'vO o- ~ Teleg. Lme 
or Loop Jk. No.3 
or OW Jk Test ,. 
:Jj~ ~nn ~ r . II • 

J.f-

TYPICAL ARRANGEMENT NO.3 TELEGRAPH TEST SET(REFER S0-63677·01) 

(1} CONNECTING THE TEST SET WITH A SEPARATELY WIRED ORDER WIRE OR WrrH A TLT CIRCUIT 

ST!P FRCCEDURE REMARKS 

Patch frOID the NO • .3 TEST jack to the CM" jack or The inserting of the patch cord in the to the LINE or LOOP jack of the desired TLT with 
1 a 2-conductor patching cord. The patching cord NO • .3 TEST jack rill disconnect from the 

should be inserted into the NO • .3 T"EST jack first test set any order wire permanentl3 as-

to prevent interrupting the telegraph circui~ sociated with the test set. 

(2) CONNECTING ADDITIONAL EQUIPMENT SUCH AS KE1S, RELA1S, SOUNDEliS Cit METERS TO THE TEST SET 

S'l'EP PROCEDURE REMARKS 

Patch from the desired equipment to the LD or LL jack of the test set 

1 with a 2-~onductor patching cord. The patching cord should be in-
serted into the LD or LL jack last to prevent an interruption of any 
telegraph circuit to which the te!egraph test set is connected. 
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ISS 2, SECTION 664-600-500 

TESTBOARD NO. 18B - ASSOCIATED TELEGRAPH TESTING EQUIPMENT 

CHART 6B: NO. 14 TELETYPE MONITOR AND CONNF.CTING CIRCUIT 

A typical arrangement ~or monitoring or communication on teletypewriter circuits at tlo. 18B t.oll 
testboards consists o~ a connecting circuit with associated jacks to wh1ch the keyboard, typing 
unit. and po!t'er cords of a fixed or portable No. 14 teletypewriter may be connected. The jack ar­
rangement. or the connecting circuit permits the connection by 111eans of patching cords to teletype­
writer circuits employing either half' duplex or f'ull duplex signaling. Depending upon the oper­
ating features provided in the teletype monitor, polar or neuuo~, either one of two word speeds 
and .020 ampere or .0625 ampere type circuits may be accot!IIDOdat.ed. The operating procedures below 
assume that the teletypewriter and power supply cords are connected and that the power switch is 
operated to the 00 position. 

To Teleg. Line 
(Full Duplex Send) 

jLine A 
""T"fl 

I L~p 1 
LfD 

To Subs. Loop 
!Full Duple• Send) 

I 
Typitol Four Jock TL T Arronqeme::JI 

(Refer 50·63107·01) 
'-----

Jocks in Misc. 
1 Jock Strip 

r~0~~~:;,c {]!) 1 

Supply with 
or without 

Auto Tronsflt' 
to Tlq. Bot. 

Typi"Col Conntttiftt Circuit 
Atronqemenl !Refer 50·64009 

----1 

H 

L 

I 

I 
I 

(1) CONNECTING THE TELE~/RITER MONITOR TO HALF DUPLEX CIRCUITS 

STEP 

1 

PROCEDt!J!E REMARKS 

(1) If a HI-LCI'f SPEED S1f is provided, it should be operated to 
the HI or to the LCM position when monitoring in accordance 

Patch from the HDX or REC with the word speed of the loop being monitored. 
jack to the LINE A or LOOP B 
jack of the desired cii-cuit. (2) If a 60..20 key is provided, it should be operated t.o t.be 
using a 2-eonductcr patching 60 or to the 20 position when monitoring on .062S ampere or 
cord (2PlD or equivalent). .020 ampere circui t.s, respecti'vely. 
The patching cord should be 
connected to the HDX or REC 
jack first to avoid the in­
terruption of a working 
circuit.. 

(3) If an N-P key is provided, it. should be operated to the N 
or the P posi t.1 on when monitoring on circui t.s employing neu­
U"al or polar signals, respectiwly. It will not be possible 
to type f'rom the monitoring teletypewriter when connected to 
circui t.s employing polar signals • 
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SECTION 664-600-500 

TESTBOARD NO. 18B- ASSOCIATED TELEGRAPH TESTING EQUIPMENT 

CHART 6B: NO. lL TEL'I:'TYPE MONITOR AND CONNECTING CIRCUIT (Contd.) 

(2) CONNECTING THE TELETYPEWRITER MOlHTOR TO FULL DUPLEX Cl.KCUl'1'5 

STEP PROCEDURE REt/ .ARKS 

Patch from the HDX or REC jack to the receiving 1efc LINE A or LOOP B 

1 jack of the desired circuit using a 2-coriductor p~ bing cord (2PlD 
or equivalent) • The patching cord should be connected to the HDX or 
REC jack ~ to avoid the interruption of a working circuit. 

Patch from the SEND jack to the send-
ing 1e~ LINE A or LOOP B jack of-uie 

(1) Refer to Remarks (1) through {3) under STEP 1, 

desire circuit using a 2-conductor 
2 patching cord. The patching cord 

should be connected to the SF.HD jack 
first to avoid the interruption of a 
working circuit. 
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CONNECTING THE TELETYPEWRITER MONITOR TO HALF 
DUPLEX CIRCUITS, above • 

(2) This operation is necessary only when it is de-
sired to send on a circuit from the monitor key-
board. 


