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1. GENERAL

1,01 This basic section with supplementary
subsections covers the detailed operation
of the various units of testing equipment in,
or directly associated with, the lower unit on-~
1y of the No. 18B 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 of
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 1 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. 18B toll testboard was primarily

designed to be associated with No. 3-type
or No. 1l-type switchboards which employ pad
control, L8-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. 18B toli testboard lower unit:

Subsection Title

664-600-501 No. 18B Toll Testboard Lower
Unit - Testing Methods for Inter-
toll Trunks in Nos. 1 and 2 Toll
Switchboard Offices and Nos. 1D,
9C, 9D, 10, 11 (Bridged Supervi-
sion) and 12 Offices

664-600-502 No. 18B 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
Jjacks 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 necessary to pre-

vent false operation of the switching equipment,
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cutoffs or wrong numbers. These precautions Fig. 2 = Typical Secondary Testing Jack Ar-
are outlined in B.S.P. 660-401-010, Testing rangement - Ringdown Intertoll
and Operating Precautions for Toll Services. Trunk - No. 3 or No. 11 (Sleeve Su~-

pervision) Toll Switchboard Office
2, TESTING ARRANGEMENTS OF TRUNKS

Fig. 3 - Typical Secondary Testing Jack Arrange-

2,01 Examples of typical testing jack arrange- ment - Dial Intertoll Trunk - 2-Wire
ments of intertocll trunks in No. 3 or . . .
No. 11 (sleeve supervision) switchboard offices Fig. b - niggtc:a.lDSie:lo r}iﬁigii?gg Ja]cliA:)c::awz;.g:e-

are depicted in the following block diagrams:
Fig. 5 - Typical Testing Jack Arrangement =

Fig. 1 - Typical Primary Testing Jack Ar- Full Period Talking or Foreign Ex=
rangement change Circuit
Pri. Jacks
Line - Line
r Eq.
Side { ; Trans. T Cx Eqpt. 0 Side 4
as req. |SX R Qs req. U 0vF fo Line
Teleg. Line
T Jacks
. . V] - O
To Rep. Sig. Phant T Line R L_l]_[l_f Cx Legs to Teleg.
pasCapt antom——g¢ OTS"::: ; T6L  TeEq  [Eapt or Cx Sig. Eqpt.
f ' I v P
as req. R i UTF
SX Pri Jacks
Line Line
. T T Cx Eqpt. Side 2
Stde 2 R oTsmrz: R as req. _O_Ei[l_ﬂ:ﬂ_o_to Line
L .
Fige 1 - Typical Primary Testing Jack Arrangement
Patching Jacks V.F. Line
Drop Line T from Carr.
t“ﬂ UV} SG — or V.F,
b Line Patching
roe ! R Rep. Sig. Bay
Swbd. T L:JM:_T P T]4-W Term.
Jack R | Ringdown |R R| and Pad __<V
v S| Trk. Eqpt.{SG SG| Equipment | O\
P P as
req. From
; Line
S Tr_ons.
Fig. 1

[ITST
0S 0s

B e S
Toll Testboard
Jacks

1

Fige 2 - Typical Secondary Testing Jack Arrangement - Ringdown Intertoll
Trunk - No. 3 or No. 11 (Sleeve Supervision) Toll Switchboard
Office
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Patching Jacks

Trans. Path
T Drop Line
.
— R T 0 0vy
i S Dial R TR Ewd From Line
i T ‘ > transformer
Outgoing ,, R| Intertoll |E as g
Swbd. Jacks fo—> S S Trunk M req. or eqpt. as req.
ond 4 Equipment Sig. Path
Incoming g Drop Line T
Selectors g N/
EIM
T
R
SP Control
S ond Pad
PiC Drop Line
Toll Dial 0 D¢ . To
Testboord <] l C:: Sltg. ___Ejo— Cx
Jacks qpt. leg.
0 08 0s ; as req.
o
Fige 3 ~ Typical Secondary Testing Jack Arrangement - Dial Intertoll
Trunk - 2-Wire
V.F. Lines
from Carr.
. or V.F,
Patching Jacks Potching Bay
Trans. Path l T
Drop Line
¢ ! r il Ni Nd
Single —
O
o1& R_r—u—rk S | [For%e R e (R
Qutgoing Dial £ Pad .%- and Repeater
Swbd. Jacks Interfoll 1y 0s 4-Wire | | Equipment
and 4 Trunk Sig. Path req. Term, Eq. To| os req. |3 \]:
T Equi tlp . =i s_L<
Incoming Jo4-R quipmen 3 Drop Line 5 as req. (R, Ry
Selectors | = |3 \l;
= |SP N
= M EiM
¢ Control l f
PIC and Pad From Line
D .
TST P Linep Transformers
Toll [0 R Fig. 1
Testboard -
0s :
Jacks i G

Fig. 4 - Typical Secondary Testing Jack Arrangement - Dial Intertoll
Trunk - l-Wire
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Patching Jacks
Drop Line

T
SG
TR 2
N
Yo Full Period J
Talk Sig. Cet. 1 Y DMON | Rep.sig V.F. Line
o —2R 4 7 R| or other |T ~ from

Long Line and SG DSIG _ 6] Equipment Line Trgns.
Associated A RP P as req. or 4-Wire
Sig. Cct, 'I‘ Y T Drop Line Term. Set

R 0 VTR

S6 DfODVD DvLine SG

t "t p

Fig. 5 ~ Typical Testing Jack Arrangement - Full Period Talking or
Foreign Exchange Circuit

3. SECONDARY CORD, POSITION AND TELEPHONE covered in other Bell System Practices. It is

CIRCUITS

3.0l These circuits are used for making over-

, all tests such as busy tests, monitoring,
talking, ringing and dialing or key pulsing
tests on intertoll trunks, master office
trunks, full period talking circuits and for-
eign exchange circuits. The proper operation
of the associated cord circuit keys enables
either the front or rear cord to be used in
making these tests. The secondary test cord
circuits may also be used for holding trunks in
a busy condition and for connecting trunks-to
test circuits such as transmission measuring
circuits, etc.

Lo PRIMARY CORD AND TEST CIRCUIT

4.01 This circuit is used for talking, ringing

or making voltmeter tests on intertoll
trunk line facilities at primary jacks. Provi-
sion is made for connecting one of the primary
test cords to the position Wheatstone bridge
circuit.

5. TRANSMISSION AND NOISE MEASURING ARRANGE-
MENTS

5.01 The basic prineciples involved in trans-
mission and noise measuring tests, as
well as the detailed operating instructions for
the use of the various equipment arrangements
at toll testboards for making these tests, are

recommended that reference be made to the prac-
tices applicable.

5.02 The following procedures cover briefly,
for general information purposes, typical
arrangements used at No. 18B toll testboards.

(4) LOB 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 1000-cycle or multi-frequency
testing power from 15 db above 1 MW to 35 db
below 1 MW,

Sending

5.04 To send 1 MW at 1000 cycles, connect the

SEND 1 MW jacks to the trunk to be
tested, using the front and rear cords of a
secondary cord circuit with the keys normal or
a 3-conductor patching cord (3P3A4 or equiv-
alent). When the secondary cord circuit is
used, and it is necessary to monitor while
testing power is being applied, the CLOSE 3RD
key of the cord circuit should be operated be-
fore the MON key is operated. This sequence is
necessary to prevent interruption of the sleeve
connection by the cord circuit.

Page 5
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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 (3P34 or
equivalent), The FLT REC 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 relatively high level of low-frequency
noise which may 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 LOB 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 pade.

Sectionslized Transmission Measurements at Cir-
cuit Patching Jacks

5.07 A trunk may be split between the line and

drop sides at the trunk patching jacks
for the purpose of making sectionalized trans-
mission measurements by ubtilizing 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 (O
to =35 dbm). Testing power may be sent over
one circuit and received over the other circuit
as described under Paragraphs 5.0L to 5.07.
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Zero level Sensitivity 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 ZIS B + 2§
Jjack using the front and rear cords of a sec~
ondary cord circuit with the associated keys
normal. The power supplied is gradually in-
creased by advancing the ZLS TEST potentiometer
from the maximum counterclockwise position une
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. 18B 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 Jjack appearance in the upper unit jack
field of the testboard.

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

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

5.11 Trunks to the office multi-frequency test

bay are used for making transmission
measurements at the primary line jacks of 2 or
L-wire trunks and are usually designated SIDE 1
(SEND) and SIDE 2 (REC) 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
(2P13B cord or equivalent). The test bay jac:-
appearances of the trunks are usually designat-
ed SIDE 1, 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
S8IDE 1 and SIDE 2 are connected to the PH tip
and ring jacks, respectively. This trunk are
rangement has been provided for the purpose of
making impedance measurements on either side
circuit or the phantom of the group.

Multi-frequency Measurements at Secondary Jacks

5.12 Trunks to the office multi-frequency test

bay, 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 fol-
lowed 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 1, 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 Secondary Jacks
with 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 frequency, should be adjusted with
a 600-ohm termination at the oscillator output.
At some installations the 0SC 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 0SC jack to a 600~-chm
termination when adjusting the oscillator out-
put. The trunk to be tested may be patched to
the 0SC jacks using a 3~conduétor patch cord
(3P34 or equivalent) or the front and rear
cords of a secondary cord circuit with the keys
normal. When 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 osecillator is
covered in other sections of the E series of
Bell System Practices.

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

5.1 This test circuit which is connected to a
common source of 1000-cycle power pro-
vides 1 MW of testing power terminated in a
jack appearance designated SEND 1 MW. The
trunk to be 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

ISS 2, SECTION 664-600-500

before the MON key is operated. This sequence
will prevent interrupting the connection be-
tween the sleeve and battery.

(D) L3A Noise Measuring System

Caution: The }3A noise measuring system
was designed to measure noise and crosstalk
using 1Ly LINE weighting only, When meas-
Urements are to be made using FI1A weighting
it will be necessary to modify the amplifi-
er in accordance with Section E40.062, L3A
Nolse 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 LO 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 O 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.

Page 7
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Noise Measuring Tests at Secondary Jacks

5.19 When measuring the noise or the crosstalk

volume on a trunk without removing it
from service, operate the MON key associated
with a secondary cord circuit, and use the cord
circuit to make the connection between the
trunk jack and the H IMP A + 25 jack. The high
impedance arrangement of the H IMP A + 25 jack
together with the open sleeve condition of the
cord circuit, due to the operated MON key, pre-
vents any 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 600~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 600~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,

§.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, respectively, of the
position signal test jacks. The 600-ohm A + 25
jack may then be connected to either the LINE
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.
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Noise Measuring Tests at Primary Jacks

Caution: When connections are made to pri-
mary Jacks, it should be borne in mind that
any telephone and telegraph services which
Ffunction in connection with circuits as-
signed to a pair will be interrupted. Ap-
propriate steps should be taken to care %3?
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 600~ohm A + 25
Jjack 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
(2P13B 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 (2P13B or equivalent).

5.2l 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
Jjack associated with the secondary noise meas=-
uring jacks of the ncise measwring 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
testboard:

Chart Equipment Page

6A No. 3 Telegraph Test Set 32

6B No. 1l Teletype Monitor and
Connecting Circuit 33
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TESTBOARD NO. 18B - SECONDARY TEST CORD FUNCTIONS

CHART 3A: BUSY TEST

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

KEY TOP ARRANGEMENT

Alternate Alternate
Arrangements  Arrangements
Micro-
phonic
Cord Cord Tlg. Position Key
Cord t or 2 . Al
Front or Rear | 2 Pick up Dialing Pulsing
segongory o, ®|® ®
or
Circuit oy ® |6 ®| &
SD-55033-01 $0-60885-02 lit Split
Local Hold { Hold Spli pli
or —v
=) S8 1|8
Trunk ' Close|Close sdr | |setit| |split
Position 'éel. 3rd | 3rd
Circuit et Tolk | Tatk | | Rin Rin Dial KP
$D-55034-01 $0-55032-01 S % 9 s @
Mon. | Mon. Ring Ring Dial KP
STEP PROCEDURE REMARKS

1 Operate TALK key of cord circuit to be used,

Touch the tip of the front or rear cord to thesleeve| 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 mede with the front or rear cord of either secondary cord circuit. The
cord circuit is arranged so that the sleeve circuit is normally open while monitoring. This
makes it possible to monitor on a trunk without making it appear busy or causing other inter-
ference., However, 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 MON key. Under this
condition, incoming signals on the trunk will be indicated by the flashing of the supervisory
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 REMARKS
1 Operate the MON key of the cord cir- If one cord is used for monitoring, other cord of
cuit to be used. pair cannot be used for any other purpose,
Connect the front or rear cord to the | If it is desired to make the trunk appear busy to
2 TEST or MON jack of the circuit on outgoing traffic or to receive supervisory signals
which it is desired to monitor. while monitoring, operate the CLOSE 3RD key.
CHARTS 34,3B
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TESTBOARD NO. 18B - SECONDARY TEST CORD FUNCTIONS

CHART 3C: TALKING, RINGING AND SFLITTING (Refer to Block Diagram CHART 3A)

Either front or rear cords may be used for talking or ringing on trunks. Wwhen talking on either
front or rear cords or on both, a potential is applied on the tip and ring of the associated trunks
for the purpose of controlling the switching pads in the trunks. The supervisory lamps associated
with the front and rear cords will 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

Make busy test as outlined in Chart 3A,

1 | steps 1 and 2.

TALKING ON TWO CORD CIRCUITS: 1If, while monitoring on one cord, the TALK key
of another cord circuit is operated, the MON key of the first cord becomes in-
effective. However, the circuit is arranged so that if the CLOSE 3RD key of
the first cord is operated, the position telephone circuit becomes connected to

g::rth:i' both cords. Under this condition, a potential to control the pads in the con-
front or nected 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 only on the
in the TST cord having the TALK key operated. The supervisory lamps of all four cords re-
jack of main effectives.

the trunk.| LOCKOUT FEATURE: In order to prevent dialing, key pulsing or ringing on two
cords at one time, the TALK keys of different cords are wired in a series ar-
rangement 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.

. Under this condition the functions of talking, signaling,

S . ’

kglgnége ﬁﬁia;siﬂ‘t:oﬁmn dialing or key pulsing may be performed with the front corde

(TALK key operated) to isolate| AV trunk comnected to the rear cord will be disconnected

the front cord., 6f(!;8m the talking and position circuit and terminated with
ohms,

Operate the SPLIT key to the rear The application will be the same as the remarks under
LB | position (TALK key operated) To Iso-| Step LA above with the functions of the front and
late the rear cord. rear cords interchanged.

— -
CHART 3D: SIGNAL RECEIVING (Refer to Block Diagram CHART 3A)
STEP PROCEDURE REMARKS

With ths TALK key operated, test for busy on the
1 trunk, using the front or rear cord in accordance
with CHART 3A.

2 If the trunk is idle, connect the cord to the jack
of ﬂﬂ trunk.

3 With the TALK key operated, ring on the trunk in
accordance with CHART 3C. The supervisary lamp associated with
the cord circuit being used should
m Request the distant terminal to signal on the trunk | light far the duration of the incoming
circuit. ringe.

CHARTS 3C,3D
Page 10



ISS 2, SECTION 664-600-500

TESTBOARD NO. 18B - SECONDARY TEST CORD FUNCTIONS

CHART 3E: POSITIONAL DIALING

The position dial circuit may 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 the
intertoll dial trunk. When dialing on intertoll dial trunks, the DP lamp will give the necessary
stop-start dialing indication. The circuit is so arranged that the position DIAL key may be re-
stored while the position dial is retwrning to normal on the final digit of a number without ine
terrupting the pulsese.

KEY TOP
ARRANGEMENT

Cord { or 2, Plsk
Front or ‘ Jac
Reor.

Cord L
Local Position and v A

or Vv Telephone Position Split
Inter toll b——A Circuits Dial Circuit

Dial < {Refer to Block SD-6474i-01
Trunk Diagram split
Chart 3A) Pl
Dial

Dial

STEP PROCEDURE REMARKS

(1) START DIAL SUPERVISION: In general, the dial
After testing for busy, connect a circuit DP lamp and the cord circuit FS or RS super=
front or rear secondary test cord witl visory lamps will light steadily when the connected
1 associated TALX key operated to the trunk is ready to receive dial pulses. Refer to

TST jack of the trunk and operate the | TABLE I, CHART 3L of this section which covers in
position DIAL key to the front or detall the various "delay dial" and "start dial"™ su-
rear depending on the test cord used. | pervisory indications received when testing inter=
toll dial trunks.

(1) STOP=START DIALING SUPERVISTON: On an intertoll dial
trunk arranged for stop=start dialing supervision, the
DP lamp will serve to indicate the proaress of the call
during dialing, Thus when i+ is extinguished i+ will
inform the operator to stop dialing, When the DP lamp
When the DP and FS or RS lamps y -
light, dial the desired num- relights it will be an indication to resume dialin-,

ber. (When dialing on local

dial trunks no indications .
2 will be received on the DP or (2) TROUHLE RELEASE: If an error is made during dialing,

the DIAL key should be restored and the test cord removed

:ggd dzg:‘:’;tn;;p;ﬁ:::aiag? to release the connection. Then proceed as for a new call,
ated.). the DIAL key is oper-| (3) pasyING SUPERVISORY INDICATIONS: If, during dialing

* on intertoll trunks, flashing supervision is received on
the DP and cord circuit supervisory lamps, a BUSY, OVERFLOW
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

TESTBOARD NO. 18B = SECONDARY TEST CORD FUNCTIONS

CHART 3Es

POSITIONAL DIALING (Contd.)

STEP

FPROCEDURE

REMARKS

When 811 of the digits have
been dialed and, on intertoll
trunks, if the DP and supervi-
sory lamps do not flash, re-
store the DIAL key and wait
for the distant end to answer,

Note: Continuous pulses are
Specified in the course of
some maintenance tests on
dial intertoll trunks. These
ovulses may be applied by pro-
ceeding in accordance with

(1) DISASSOCIATION OF POSITION DIAL CIRCUIT: When the DIAL
key is restored to normal, the position dial circuit will
“e disconnected from the cord circuit.

{2) CALLED NUMBER ANSWERS: When the called number answers
on intertoll trunks, an "off-hook® signal will be received
from the distant end and the cord circuit supervisory lamp
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

3 STEPS 1 through 3 except RING key associated with the test cord used,

that the DIAL key ShOuld ort. | (4) MOMENTARY ON-HOOK SIGNAL TOWARD THE DISTANT END: When

er diali A patch then performing some of the signaling and supervision tests on

be made 'flg“;m tht]:aLP omU;y jack intertoll dial trunks, a momentary "on-hook!" signal is re-

of the pulsing test set to quired after reaching the 103 test line at the distant end.

the PLSp Jackncg)f the position On trunks arranged for reringing, this "on-hook" signal may

dial cireuit. The connection be sent by momentarily operating the RING key associated

to the PLS J;ck of the posi- with the cord used,

Hon qial ciroult showld ke (5) RELEASE OF CONNECTION: The circuit will be under con-

the trunk connection ng trol of the originating end and will be held until released
¢ by restoring the TALK key and removing the test cord used.

CHART 3F: KEY PULSING

nected trunk.

Three types of position keyset circuits are available for No. 18B toll testboards:
only, MF pulsing only or combined DC-MF pulsing.
matically for the type of pulsing required on a trunk by checking the ring conductor of the con-
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.
will indicate when the keyset has been connected to a front or a rear cord.
supervisory lamp indicates when the connected trunk is ready to receive pulses and the keyset
S lamp indicates when the circuit is ready for keying.
remarks in the operating procedure .

DC pulsing
The DC-MF keyset circuit arranges itself auto-

The KF or XR lamps associated with the keyset
The cord circuit

Minor variations will be covered under

b Keytop
:@S Arran
)] gement
<
Keyset »
SD-55037-0I »
Cord lor 2, _<<_‘<—-“
Front or Rear: Cord \ S Lamp
Position on Key @
0C or MF  |—, g] %{ and ur —)s Shelf
Ke b—A Telephone an '
Pulsiyng Circuits < Keyset v > ST Key Split
Trunk (Refer to $D-55925-01 YG in
Block Diagram Y Misc,
Chort 34) 0 Fed | selit
DC-MF _@S KP
C.
Keyset v
SD-56141-0I _VG
LA
| 4 P KP
li—@ oc| Lomps
on Key
L———F)MmF| sheif

CHARTS 3E (Contd.), 3F
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ISS 2, SECTION 664-600-500

TESTBOARD NO. 18B - SECONDARY TEST CORD FUNCTIONS

CHART 3F:

KEY PULSING (Contd.)

STEP

PROCEDURE

REMARKS

Aftertesting for busy, connect
a front or rear secondary test
cord with associated TALK key
operated to the test jack of
the trunk and momentarily oper-
ate the position KP key to the
front or rear depending on the
test cord used,

Note: When the D-C keyset or
combined D-C~-MF keyset are pro-
vided, any registration on the
keyset after the operation of
the KP key but before the
lighting of the S lamp, will
result in a flashing S lamp to
indicate premature keying. The
circuit can be restored to nor-
mal by momentarily operating
the KP key.

(1) KEYSET ASSOCIATION: The position KF or KR lamp will
light when the keyset has been comnected to the cord cir-
cuit and on positions equipped with the corbined D-C-MF key-
set the D=C or MF lamp associated with the keyset will light
to indicate the type of pulsing automatically selected.

(2) START KEYING SUPERVISION: In general, the cord circuit
FS or RS supervisory lamp will light steadily when the con=
nected trunk is ready to receive pulses and the keyset S
lamp will 1light when the position keyset circuit is ready
for registration. When testing on MF keypulsing trunks,

the lighting of the keyset S lamp also indicates that a "Kp"
tone signal has been sent to the distant sender to prepare
it for registration. Refer to TABLE I, CHART 3 of this
section which covers in detail the various "delay dial" and
"start dial® indications received on the cord circuit super-
visory lamp when testing on intertoll dial trunks.

When the cord

circuit super-
visory and the
keyset S lamps
light to indi-
cate that the
connected trunk
and position
keyset circuit
are ready for
pulsing proceed
with the regis-
tration of the
desired num-
ber,

{1) STOP=START DIALING SUPERVISTON: When keying through crossbar tandem to
intertoll dial trunks erranged for stop-start dialing supervision, keying
must be stopped when the S lamp is extinguished after the directing code
has been keyed. When the distant sender is ready for pulsing the S lamp
will relight as an indication that keying may be resumed,

(2) TROUBLE RELEASE: If an error is made during keying, the test cord
should be removed to release the connection. Then proceed as for a new
08110

(3) FLASHING SUPERVISORY INDICATIONS: If, during pulsing, flashing super-
vision is received on the cord circuit supervisory lamp, a BUSY, OVERFLOW
or REORDER condition exists. Refer to TARLE II, CHART 3 of this section
which covers the identification of these conditions and action to be taken.

When the digits

the distant end
answer,

number have been regis-
tered, operate the ST
key associated with the
keyset when required,
(Refer to Paragraph (1)
and (2) under REMARKS
in Step 3) and wait for

(1) MANUAL RELEASE OF DISTANT SENDER: All MF key pulsing trunks

and the majority of D~C key pulsing trunks require that a final
pulse be registered to release the sender at the distant end of the
circuit. This is accomplished by operating the ST key assoclated
with the keyset. The operation of this key also releases the keyset
from the test cord and position circuits and the KP, S and D-C or MF
lamps on combined keysets will go out.

of the

(2) AUTOMATIC RELEASE OF KEYSET: Some types of D~C key pulsing
trunks will release the keyset automatically after the required num-
ber of digits have been registered making it unnecessary to operate
to the ST key. :

(3) CALLED NUMBER ANSWERS: When the called number answers, an "off=-
hook" signal will be received from the distant end and the cord
circuit supervisory lamp will go out.

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

TESTBOARD NO. 18B - SECONDARY TEST CORD FUNCTIONS

CHART 3F:

KEY PULSING (Contd.)

STEP

PROCEDURE

REMARKS

Contd,.

(L) RECALL: Some classes of trunks provicde 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
the signaling and supervieion tests on intertoll dial trunks, a momentary
"on-hook™ signal is required after reaching the 103 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 nsed.

CHART 3Gt

DIAL CORD DIALING

When a tes¥board 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
M Dial Cord
H o_l—] Circuit
Local w cord SD-64761-01
Dial “Local Pos(i)t'ion
Trunk Dial Trunk and
v Telephone
N Circuits
Cord | or 2 (Chart 3A)
Front or Rear
STEP PROCEDURE REMARKS

With the TALK key operated, test for busy on the

from the DIAL Jack.

1l 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- | Dial tone will be heard in the receiver

ple jack of the trunk. if the trunk is ready for dial pulses.,
3 Connect the DIAL cord to the DIAL jack associated

with the trunk.

. . No supervision will be cbtained on the

4 Dial the desired number and remove the DIAL cord FS or RS cord circult supervisory lamps

with this type of connection.

CHARTS 3F (Contd.), 3G
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1SS 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 3C. 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 REMARKS

Connect the front or rear cord to the TEST Jjack of the trunk to
1 be held. In the case of an established connection, omit this
step and proceed with STEP 2.

oA Operate the HOLD key associated with the cord cir- The superv:’!.sory lamp associated with
cult 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 3T: INTERCONNECTIONS (Refer to Block Diagram CHART 34)

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 intertell trunk to the jack of a transe
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 at the No,.
188 toll testboard will for the purpose of this section be classified as: (1) THE D-C SELECTIVE
SIGNALING TYPE in which 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. 18B testboard the signaling equipment is so arranged that the operation and release of
the RING key associated with a secondary cord circuit connected to the order wire will advance
all selectors; (2) THE 600-1500~CYCLE SELECTIVE SIGNALING TYFE in which the selectors at the
varjous offices are advanced by alternate dial controlled pulses of 600-cycle and 1500-cycle
current sent over the talking path of the order wire; (3) THE 1000-CYCLE RINGDOWN 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.

< Osc Cord | or 2,
[ By Front or Rear Cord
Telephone = Tel OW Position
Order Wire v and
ond — T(e:lephofne
Signaling . ircuits
Equipment (Chart 3A)
L
E@(LL or OW)

CHARTS 3H,31,3J
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SECTION 664-600-500

TESTBOARD NO. 18B - SECONDARY TEST CORD FUNCTIONS

CHART 3J:

TALKING AND SIGNALING ON TELEPHONE ORDER WIRES (Contd.)

(1) ANSWERING INCOMING CALLS

STEP PROCEDURE REMARKS
(1) Observe that the answering lamp is extinguished and the
audible signals, if any, are silenced,
Operate the TALK key of a (2) '
If a second signal is received on a selective signaling
1 secondary cord circuit and order wire it may be retired by removing and reinserting the

connect a front ar rear

cord to the TEL OW Jacks, cord in the TEL OW Jack.

signal does not lock in.

On a ringdown order wire a rering

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

unks.
—
(2) ORIGINATING CALLS ON 600-1500-CYCLE SELECTIVE SIGNALING ORDER WIRES
STEP PROCEDURE REMARKS
l Observe that the 0SC BSY lamp, if provided, is not lighted,
2 Operate the MON key of a secondary cord circuilt 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 challenge 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 PROCEDURE REMARKS
Operate the MON key of a secondary cord circuit and
1 connect an associated front or rear cord to the
TEL OW jackse
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
indicating that the selector circuit is functioning properly.
Alternately operate and
release the RING key of | (2) After a pause, the LL lamp will flicker indicating that the
the connected cord cir- | selector circuit is ready for the second digit to be sent.
3 cuit in accordance with
the first digit of the Note: If the 1L starts to flicker before the completion of
code for the office The Tirst 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.
The LL lamp will again light each time the RING key is operated.
L g:g::;b:geizp‘;;;;ignfor After a pause, the LI 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 returned to normal.

CHART 3J (Contd.)
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ISS 2, SECTION 664-600-500

TESTBOARD NO. 18B -~ SECONDARY TEST CORD FUNCTIONS

CHART 34J:

TALKING AND SIGNALING ON TELFPHONE ORDER WIRES (Contd.)

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

STEP PROCEDURE REMARKS
(1) Failure to signal a station when conditions appear to be
normal at the sending station may be due to the called station
'f‘gliﬁg th; :nirc:ui]t:e ted selector being off normal. In this case, a clearing signal should
call or § momen P open be given by operating and releasing the RING key once. This will
circuit condition 30 pr- cause all selectors to be returned to normal. Steps 3 and L
5 | ate and release t;xe Ix;eING above may then be repeated to signal the desired station.

key once. If necessary,
due to the position of

the selector, repeat this
operation a second time.

(2) The persistent flickering of the LL lamp at any time, which
can not be stopped by a clearing signal, is an indication of
trouble. This trouble, which is most commonly due to an open
telegraph leg, should be remedied through the usual maintenance
channels,

(L) CRIGINATING CALLS ON 1000-CYCLE RINGDOWN ORDER WIRES

PROCEDURE

REMARKS

Operate the MON key of a secondary cord circuit and con-

1 | nect an assoclated front or rear cord to the TEL OW
jack.

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

3 Operate RING key of the connected cord circuit. A1l

stations on the order wire will receive a signal.

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

TESTBOARD NO. 18B ~ SECONDARY TEST CORD FUNCTIONS

the rear cord to the MON jack of the circuit
to be tested,

CHART 3K: MONITORING, TALKING OR SIGNALING ON FULL PERIOD TALKING CIRCUITS AND FOREIGN
EXCHANGE CIRCUITS
E e §
(1) MONITORING
STEP PROCEDURE REMARKS
Operate the MON key 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 monitoring
the rear cord to the MON jack of the circuit is 4 brid basis
to be tested. s done on a bridging basis.
=
(2) TALKING
STEP PROCEDURE REMARKS
The MON jack provides access to the tip
Operate the TALK key of one of the secondary | amd ring of the circuit and with the cord
1 circuit TALK key operated, the telephone

set is connected to the circuit on a
bridged basis,

(3) SIGNALING

STEP PROCEDURE - SENDING REMARKS
Usev the front and rear cords of a secondary
cord circuit, with the keys normal, to patch
from the SIG jack of the circuit to be tested ﬁ’;ﬁg“bggpet:hefdﬁ” RING LINE key or
1 to the SIG Jack of the position signal test 3 Y PPy y
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
Comnect the SIG jack of the circuit to be Signals received from the line side or
tested to the position signal test circuit ar ide of the tehi k will lieht
1 | jack SIG with the front and rear cords of a op side o patching Jjac g
secordary 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
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ISS 2, SECTION 664-600-500

TESTROARD NO. 18B ~ SECONDARY TEST CORD FUNCTIONS

CHART 3L: CORD CIRCUIT SUPERVISORY LAMP INDICATIONS ON INTERTOLL DIAL TRUNKS
TABLE I
SEQUENCE OF SUPERVISORY LAMP INDICATIONS
ORIGINATING END
Cord Ckt,
TRUNK Supv. Lamp Signal CALLED END
CONDITION (See Note 1) Sent Signal Returned
l. IDLE Lamp Dark Disconnect On--hook
(On-hook)
2. SEIZURE Lamp Lights Connect On~hook
Momentarily (0off-hook)
3. DELAY DIAL Lamp Dark Connect Of f-hook
(See Note 2) (Off-hook)
L. START DIAL Lamp Lights Connect On-hook
(See Note 2) Steadily (off-hook)
5. PULSING 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) (0ff=hook ) and On-hook
or
7B CALLED NUMBER Lamp Dark Connect Off-hook
ANSWERS (0ff-hook)
8. CALLED NUMBER Lamp Lights Connect On-hook
HANGS UP (off-hook)
9. DISCONNECT AND Lamp Dark Disconnect On~hook
RETURN TO IDLE ( On-hook)
Note 1(a): When pulsing from testboard position dial circuits, the associated DP lamp will
operate In unison with the cord circuit supervisory lamp until the position DIAL key is
restored,

Note l%bz:
circuits, supervision will be obtained via the supervisory lamp in these circuits and the cord
circuit supervisory lamp will remain dark,

Note 2(a):

or 1ink type step=by~-step offices.

may not be

and condition 5§ follows condition 2,

When pulsing through dialing and supervisory circuits or pulsing and supervisory

DELAY DIAL and START DIAL indications are used when the pulses are sent to crossbar
Such offices register the pulses in common equipment which

immediately available. For other types of receiving offices these steps are omitted

Note 2(b): Some types of trunks incoming % crossbar tardem equipment employ the "wink" type of
start pulsing signal. With this type of trunk conditions 2 through L will be replaced by the
following:
TRUNK ORIGINATING END CALLED END
CONDITION Card Ckt. Tamp Signal Returned
2. TRUNK SEIZED Lamp Lights On-hook
3. START DIAL Lamp flashes Off-hook
(WINK - .150 Sec.) off then on followed by
On~-hook

Le Omit and resume
with §

CHART 3L
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SECTION 664-600-500

TESTBOARD NO. 18B « SECONDARY TEST CORD FUNCTIONS

CHART 3L: CORD CIRCUIT SUPERVISORY LAMP INDICATIONS ON INTERTOLL DIAL TRUNKS (Contd.)

ORIGINATING END

Cord CKt, Supv, Lamp

60 TPM Flashing and
tone

Irregular 60 IPM
Flashing and tone

120 IPM Flashing ard
tone

30 IPM Flashing and
tone

TABLE II

SUMMARY OF FLASHING SIGNALS

TRUNK
CONDITION

LINE BUSY
(Called number busy)

MASTER BUSY

(A1l circuits busy
or all overflow
trunks busy)

PATHS BUSY-REORDER
(Includes cases where
excessive tire is
taken in pulsing)

OVERFLOW

(A1l circuits busy,
but overflow trunks
available)

ACTION
TAKEN

Disconnect and after
initiate a new call.

Disconnect and after
jnitiate a new call.

an interval,

an interval,

Disconnect and initiate a new

call immediately.

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

CHART 3L (Contd.)
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ISS 2, SECTION 664-600-500

TESTBOARD NO. 18B - FRIMARY TEST CORD FUNCTIONS

CHART LA: 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.

T KEY TOP ?RRANGEMENT
Intertoll | VA Alternate Arrangements Cord  Cord  Cord
Trunk L A B C
Test Test .
c Tes,md/’ Primary Tip Tip v ovm | oM
Test
R Circuit H ﬁ H H H
. f v 50-55031 01 Test Test Talk | Talk | Bridge
= | I Ring Ring
Talk MA
Telephone Secondary 150V 150V Bat 1000 Bat
Circuit |} Position H
$D-55032-01 Circuit H H H E
5D-55034-01 as5v 45v Ring | MaA | Rew.
10 Bat.
STEP PROCEDURE REMARKS

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

2 Operate the VM key associated with the C cords,

A deflection on the position volte
3 g?‘ug:e tg;sgi gaglf(‘ :?et}t;:ptgi:ﬁ.of Cord C to the sleeve meter indicates a busy condition.,

—,
—1

CHART LB: TALKING AND RINGING

Either the A or B (twin-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.

Caution: When connections are made to pr line jacks, it should be understood that the
ephone or egraph service which normally funciions in connection w unks assigne
pa e Interrupted.  Approved methods and procedures for taking care of This
service should, refore, be followed belore Such connections are made .
To Line Facilities Typical T =

Primary Jack

g Line R Arrangement
——r
L A Cord
R
ﬁso. i
N d + Primary Test
To Line Telephone
Equipment R B Cord and

< Secondary

L] Position Circuit
{Chart 4A)
ords

o0

o—

To U
Telephone :r\'
Loop

CHARTS L4A, LB
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SECTION 664-600-500

TESTBOARD NO. 18B - PRIMARY TEST CORD FUNCTIONS

CHART L4B: TALKING AND RINGING (Contd.)

STEP PROCEDURE REMARKS

TWIN-PLUG ENDED CORDS -~ Connect test cord A or B

1a to the LINE or EQ jacks of the primary line jacks.
1B STNGLE~-FLUG 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 BAT key.

RINGING - To send a 20-cycle out- Caution: When using primary test cords it should be
- - . remembered that the E%ﬁ key 18 common 0 the A or B
3 | ward ring, operate the associated | TRywr-tiraeyhen the sesoctated TALK Keys &re oper-

RING key. ted:

CHART LC: INTERCONNECTIONS WITH PRIMARY TEST CORDS (Refer to Block Diagram CHART LB)

Test cards 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 bcth interconnected trunks, operate
To temporarily the TALK keys of both cord circuits simultaneously to avoid breaking the
interconnect connection.

two circuits
plug the A test | TALKING ON ONE CIRCUIT - To split two interconnected trunks and talk on
1l 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 connected trunks 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 volts of either polarity may be measured. Up to 150 milliamperes may be measured. By
operation of the position keys, the meter may be arranged as a 100,000~ohm or 1000-chm 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 examples.

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

(1) MEASURING THE TEST BATTERY VOLTAGE

150® (45V. Bat.)

Shorted 450r IS0V, 450w 150V, Bat.)

Jacks AorB . o1~ {1~ —AAAAN

T Test Cords Primary Test, Via 1 10®
u Te'ea‘:";m Test Cords |  (1000% VM)
to Shorted
Secondary o Shorte Wt 990w ©

R o - Jacks | — © 1000

u Position Circuits “~ 100,000

I (Chart 4A) O VYWV

(160,000% VM)

SIMPLIFIED SKETCH OF METER ARRANGEMENT

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

TESTBOARD NO. 18B = PRIMARY TEST CORD FUNCTIONS

CHART LD: VOLT-MILLIAMMETER TESTS (Contd.)

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

STEP PROCEDURE REMARKS

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

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

The full no-load voltage of the test battery will be indicated
on the meter arranged as a 100,000-ohm voltmeter connected to
the battery through a protective L50-ohm resistance which will
not materially effect the reading of the 100,000-chmemeter.

ON POSITIONS NOT FROVIDED
3A | WITH 150V-45V KEY operate
the BAT key.

The no-load voltage of the 150-volt or L5-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 bate
tery through a l50-ohm protective resistance when the 150-volt battery
ON POSITIONS PRO~ |is being checked or 150-ohm resistance when the l5-volt battery is
VIDED WITH 150V~ being checked. These resistances, which are small compared to that
L5V KEY operate of the voltmeter, will not materially effect the reading.

the 150V-L5V key

3B to the appropriate Note: 1If it is desired to observe the voltage of the battery under
position for the a Ioad, the operation of the MA 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 150-volt

battery and 150 ohms for the L5-volt section of the battery) will
have a marked effect on the meter reading under this condition and
should be taken into account if accurate quanti tative results are
desired.

(2) MEASUREMENT OF EXTERNAL POTENTIALS ON TIP AND RING

. Primary
T Line Jocks R -
O—T\,U D‘/T—‘° Pr.;-rr;nr{‘ Test, Via i
elephone
and Test Cords 1 1000% vM)
Secondary Conductors 990%
Position Circuits |001000w
(Chart 4A)
{100,000% VM)
SIMPLIFIED SKETCH OF METER ARRANGEMENT
STEP PROCEDURE REMARKS

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 corresponding to The potential may be read on the meter which will be
: the cord used. connected as a 100,000-ohm voltme ter.

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

CHART LD (Contd.)
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SECTION 664-600-500

TESTBOARD NO. 18B - PRIMARY TEST CORD FUNCTIONS

CHART LD: VOLT-MILLIAMMETER TESTS (Contd.)

(3) CONTINUITY AND INSULATION RESISTANCE TESTS ACROSS TIP AND RING may 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 150-wvolt
testing battery may be applied to TABLES I or II, CHART LG to determine the approximate resist-
ance connected to the test cords.

—— |

Secondary
Position Circuits
(Chart 4A)

Conductors

450r  50%(45V.Bot)
Primary Line Jacks IS0V. 4509 (150V. Bot)
T R Primary Test, Vie 4
1 | i /‘r" Telephone Test Cords | (1000% VM)
and toT &R o

990%®
100,000%

(00,0009 VM)
SIMPLIFIED SKETCH OF METER ARRANGEMENT

STEP PROCEDURE REMARKS

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 deflection on the meter, which will be connected as a
100,000-ohm voltmeter, will indicate the voltage of the 150-volt
test battery less the voltage drop due to the resistance in the

ON POSITIONS NOT PRO-
VIDED WITH A 150V-L5V

34 KEY operate the BAT connected circuit. If the circuit is open, a momentary kick of
key. the meter pointer due to capacitance effects may be observed with
a subsequent low or zero reading.
The steady deflection on the meter, which will be cone
ON POSITIONS PROVIDED WITH 150V~
3B | L5V KEY operate that key to the nected as a 100,000-ohm voltmeter, will indicate the

voltage of the 150-volt or LS-volt test battery less the

test battery voltage desired. voltage drop due to the resistance in the connected circuit,

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

(L) 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 conductorse.
i, From
Primary Line Jacks T C Test Sketch
T R C Test Cord to e (3)
/ ‘ ° Cords ; T&R || under
v D D R Primary Test, Conductors above
=3 Tetephone vi
and a VM Key
Secondary AorB |7 ¥ of
U Position Circuits Test Cords Aot AorB
Shorted (Chart 4A) to Shorted 4 Test Cords
Jacks Jacks
[ °7 AorB SIMPLIFIED SKETCH OF ARRANGEMENT
Test Cords FOR CHECKING CAPACITANCE
STEP PROCEDURE REMARKS

Proceed as described in STEPS 1 to 3 under (3) CONTINUITY
1 AND INSULATION TESTS ACROSS TIP AND RING above using
Cords C only.

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

TESTBOARD NO. 18B - PRIMARY TEST CORD FUNCTIONS

CHART LD: VOLT-MILLIAMMFTER TESTS (Co

ntd.)

(L) BRIDGED CAPACITANCE ACROSS THE TIP AND RING (Contd.)

STEP FROCEDURE REMARKS
The operation of the VM key will connect the shorted cords
across the circuit being tested, discharging the capacitance
on the line. When the VM key is released, the momentary de-
flection observed on the meter will be approximatsly propor-
tional to the capacity between the line conductors connected

Connect.the.A or B cord to to Cord C.
2 short~circuiting jacks and

momentarily operate the

associated VM key.

Successive deflections in opposite directions on the meter
(without the 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-}5V key) or the 150V or 45V keys and REV BAT keys.
The momentary readings observed on the meter will be higher
in this case due to the charging and discharging of the line
capacitance in opposite directionse

(5) MEASUREMFNT OF POTENTIALS ON TIP OR RING

A- POSITIONS NOT PROVIDED WITH TEST TIP-TEST RING KEY

Primary Line Jacks

Pl

T |
] C Test

R Cords

Primary Test,
Telephone
and
Secondary Position
Circuits

il

|

(Chart 4A)

r

Vio
C Test Cords
to Conductor
under Test
and Ground

1000* VM 10
Vd 990"% w
—%_ 100000* 3'09°
AMAA-
{(100,000* VM)

Simplified sketch of Meter arrangement

B-POSITIONS PROVIDED WITH TEST TIP-TEST RING KEY

T

Primary Line Jacks

i aiyae’sn

Primary Test,
Telephone
and
Secondory Position
Circuits
{Chort 4A)

- ABorC
| Test Cord:
N

_ 1 toT8

|

BT B

vie (1 “R
Test R ¥/
Cords _‘~F§

-
(10oo%vmy S 'O

Test Y
ing Tip '
¢

/
[N

990%
100,000

WA
{100,000%VM)

1000%

Conductors

Simplified sketch of Meter arrangement

STEP

PROCEDURE

REMARKS

Jacks of the line to be tested,

ON 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

2A

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

1B

ON POSITIONS PROVIDED WITH TEST TIP-TEST RING KEY in-
sert the A, B or C cord into the T and R jacks of the
primary line jacks of the line to be tested.

If desired, the T or R plugs of
cord circuit C may be used indi-
vidually.

ON POSITIONS PROVIDED WITH
TEST TIP-TEST RING KEY oper—
ate that key to the TEST TIP
or TEST RING position as

approrriate.,

2B

The operation of the TEST TIP key opens up the lead from the
voltmeter to the ring conductor normal contacts of the VM keys
associated with the cord circuits and places ground on that
lead toward the voltmeter.
is operated the tip lead is opened and grounded toward the
voltmeter.,

Similarly, when the TEST RING key

circuit used.

Operate the VM key associated with the cord

The potential mey be read on the meter which
will be comnected as a 100,000-ohm voltmeter.,

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

TESTBOARD NO. 18B - PRIMARY TEST CORD FUNCTIONS

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

(6) VEASUREMENT OF GROUND ON TIP OR RING

The readings o*served on the meter arranged as a 1G0,000-ohm or 1000-ohm volimeter with the
150-volt testing battery may be applied to TARIES I or IT, CHART LG to determine the approxi-
mate resistance connected to the test cordse.

A. POSITIONS NOT PROVIDED WITH TEST TIP-TEST RING KEY

45 or 150‘:’0 (45V. Bm.))
i —————— 150V, 450" (150V. Bot.

Primary Test Jacks Primory Tesh Vo - .

"Tn\ /[] MK I Telephone C Test {iooo®@ vmy 30
T and Cords fo oW1

\/( Secondary Conductor _0/ 990 3 w

Position Under Test \ IO0,000"’ %1000

R C Test Circuits and o AN
L‘°_F" 0 Cords (Chart 4A) Ground (100,000% VM)

SIMPIIFIED SKETCH OF METER ARRANGEMFNT

B. POSITIONS PROVIDED WITH TEST TIP-TEST RING KEY
Primary Test Jacks 450r 1509 (45V. Bat.)

I I50V. 4509 (150V. Bot)
\[ I '|I—'WV—'

o T T 1000
O—— AN
and w
Secondary via - Test . / 990
AorB Position Test L Ring  Tip N,  00,000?
Test Cords Circuits Cords ¥,
{Chart 4A) to =~ _ | L (100,000% VM)
TerR R]
Conductors SIMPLIFIED SKETCH OF METER ARRANGEMENT
STEP PROCEDURE REMARKS

1 Proceed as described in STEPS 1 to 3 under (5) MEASUREVENT
OF POTENTIALS ON TIP OR RING.

The steady deflection 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
ON POSITIONS NOT PRO- | of the pointer due to the capacitance of the conductor to ground
VIDED *ITH 150vV-L5V should be disregarded.)

KEY operate the BAT
key. If it is desired to apply the voltmeter readings to TABLES I or
II, CHART 4G to determine the approximate resistance, the meter
reading should be noted, then the REV BAT key operzted and meter
reading again noted. To compensate for possible errors duve to
earth currents, the average of the two readings should be usede

24

op | ON POSITIONS PROVIDED WITH 150V-L5V KEY operate that key

to the test battery voltage desired. Refer to the REMARKS under

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

TESTBOARD NO. 18B = PRIMARY TEST CORD FUNCTIONS
CHART LD: VOLT-MILLIAMMETER TESTS (Contd.)

.(7) CROSSES OR INSULATION TESTS BRTWFEN PAIRS. 71he readings observed on the meter arranged as a
100,000-0hm or 1000-ohm voltmeter with the 150-volt testing battery may be applied to TABLES I or
IT, CHART LG to determine the approximate resistance connected to the test cords.

Primary Line Jacks

T R i t,
vl A " Feegnane

and

Secondary
! Position Circuits
(Chart 4A)
Insert Successively into R C Test Cords
T gnd R Jacks of other
TLines 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 with the C cord.

3A | ON POSITIONS NOT PROVIDED WITH A 150V-l5V KEY operate the BAT key.

3B ON POSITIONS PROVIDED 7 ITH A 150V-45V KEY operate that key to the
test battery voltage desired.

Insert the ring plug of Cord C successively | A steady meter indication at any time will
L into the T and R jacks of the primary line indicate a cross between the lines connected
Jacks of 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
MA-1000 key.

(8) MEASUREMENT OF CURRENTS ON TELEGRAPH CIRCUITS USING SINGLE-PLUG ENDED TG CORD

Vio O 1
. i

Primary Test TGCOT,? 10®

TLT Loop Jock T6 Test Telephone to TLG
{Note Caution in Step 3) Cord ond Ckt

Secondary P}

Position Circuits 1000

(Chart 4A)

SIMPLIFIED 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 of 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: Some variation may be found in the wiring of TLT's. ohms resistance in

3 Thereiore, in the interest ol avolding possible service inter- series with the line
ruptions, care should be exercised Lo assure that the TLT jack being tested will
selected will connect the TG cord In series with the line of indicate up to 150
the telegraph circuit belng tested. ma. line current.

CHART LD (Contd.
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SECTION 664-600-500

TESTBOARD NO. 18B - PRIMARY TEST CORD FUNCTIONS

CHART

LE:

CONNECTING CORDS C TO THE WHEATSTONE BRIDGE CIRCUIT

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

The detailed methods of making the various Wheatstcne bridge

Primary Line Jacks

I_PIH ”“T_ﬁ chrejst Primary Test,
Telephone Wheatstone
T and Bridge
Secondary Position SD-55035-01
R Circuits
{ Chort 4A)
STEP PROCEDURE REMARKS
The operation of the BRIDGE key connects the C cords to the Wheatstone bridge
circuit, connects ground to the bridge circuit for energizing the field coil
ON POSITIONS| and lighting the galvanome ter lamp, and when the BAT or BAT REV key is oper-
NOT PROVIDED| ated connects 150-volt test battery to the bridge circuit where initially it
WITH 150V- is reduced to six volts by means of a poteniiometer arrangement in the bridge
1A L5V KEY op- | circuit.,
erate the
BRIDGE key Note: The operation of the BAT or REV BAT key normslly connects test
and BAT or bat¥ery in series with the position volt-milliammeter. However, the
REV BAT key. BRIDGE key, when operated, isclates the test battery from the meter
circuit, thus permitting current or voltage measurements with the A or
B cords while the C cord is connected to the Wheatstone bridge.
ON POSITIONS The operation of the BRIDGE key performs the same functions described in the
PROVIDED renmarks under STEP lA. The voltage applied to the bridge will be either 150
WITH volts or IS5 volts as indicated by the position to which the key is operated.
1B | 150v-l5v KEYy
operate the Note: The operation of the BRIDGE key, also isolates the test battery
from the meter circuit as described in the Note under STEP 1A remarks
BRIDGE key.
above,
CHART 4F: WMICROPHONIC PICKUP OF TELFGRAPH SIGNALS (Refer to sketch associated with CHART LD(8),

Measurement of Currents on Telegraph Circuits)

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

STEP

PROCEDURE

REMARKS

Operate the
SDR key.

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 repeats
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
circuit.

Note: Telegraph signals may be received as described above while using a
secondary cord circuit with its assoclated 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
circuit as the operation of the SDR key effects a rearrangement of the
telephone and secondary position circuits whereby the monitoring amplifier
is connected into the receiver circuit as 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 moni tor.

CHARTS
Page 28
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1SS 2, SECTION 664-600-500

TESTBOARD NO. 18B - PRIMARY TEST CORD FUNCTIONS

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

In the course of making CONTINUITY AND INSULATION TESTS ACROSS THE TIP AND RING (CHART LD(3)),
tests for GROUND ON TIP OR RING (CHART LD(6)) or CROSSES OR INSULATION TESTS BETWEEN PAIRS
(CHART LD(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:

Resistance of Meter with Internal Resistonces Resistance of Meter with internal Resistonces
considered to be lO-Ohms\ considered to be IO0,000-Ohm:)

________ - r———————— =

|

|

|

| >

P ™

!Q |
| |
. | |

—. ; (S
450 _I | ' 450% l
AV 1|-- | -4 - AN~ 4|-- -t

---|l * F = I5OVI|
150V, Primary 8 tl Primary
Bat. Test Cords of. Test Cords
SIMPLIFIED SKETCH OF METER ARRANGED AS SIMPLIFIED SKETCH OF METER ARRANGED A
A 1000-OHM VOLTMETER A 100,000-OHM VOLTMETER

Legend for the Above Sketches and Formula Developed Below

-]
[ ]

Total Resistance in the meter circuit (1450 ohms for the 1000-ohm
voltmeter and 100,450 ohms for the 100,000-ohm voltme terk

Unlkmown resistance connected to the test cordse.

“R!

=}
[}

Deflection of the meter observed with Rx = 0 (Shorted test cor

d = Deflection of the meter observed with R connected to the test
cords.

Referring to the sketches above:

D R_*R
e X m
Ky R

Solving for Rx;

R Ry (}-2)

The 1000-ohm voltmeter arrangement should be used in determining approximate resistances up to
60,000 ohmg. The 100,000-chm 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, sutfi-
ciently accurate resistance values may be determined by applying the observed meter readings
to the appropriate table with interpolations.

CHART LG
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SECTION 664-600-500

TESTBOARD NO. 18B -~ PRIMARY TEST CORD FUNCTIONS

CHART LG: DETERMINING APPROXIMATE RESISTANCE VALUES FROM PRIMARY TEST CORD READINGS (Contd.,)

TAELE I
APPROXIMATE VALUES OF RESISTANCE
UP TO 6,000,000 OHMS

100, 000-0hm Voltmeter 150-Volt Testing Battery
Voltmeter Rea.di_n’g Resistance
Scale Reading or Test Battery Voltage
Volts 146 150
150 - -
15 1,005 3,014
140 4,018 7,032
135 8,036 11,050
130 12,054 15,068
125 17,077 20,090
120 22,099 25,113
115 27,122 30,135
110 33,149 36,162
105 39,176 k3,194
100 L6,207 50,225
95 Sb,2L3 58,261
90 62,279 67,302
85 72,32} 764302
80 ) 83,374 88,396
75 95’ ,-128 100, leO
70 109, k91 111,513
65 125,563 131,590
60 113, 6l 150,675
55 168, 713 173,779
S0 192,864 200, 900
LS 225,008 231,049
Lo 266,193 276,238
35 318,427 330,481
30 388, 742 401,800
25 186,178 502,250
20 632,835 652,925
15 876,929 90k, 050
10 1,366,120 1, 106,300
[ 2,832,690 2,913,050
2.5 5,765,830 59,926,550

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

TESTBOARD NO. 18B - PRIMARY TEST CORD FUNCTIONS
CHART L4G: DETERMINING APPROXIMATE RESISTANCE VALUES FROM PRIMARY TEST CORD VOLTMETER READINGS
TABLE II
APPROXIMATE VALUES OF RESISTANCE
UP TO 60,000 OHMS
1000-0hm Vol tmeter 150-Volt Testing Battery
Voltmeter Reading Resistance
Scale Reading or Test Battery Voltage
Yolts 146 150
100 15 T
95 87 116
90 17 203
8s 276 305
80 377 Lh21
75 508 537
70 638 682
65 798 ~ 8l
60 986 1,0k
55 1,218 1,262
50 1,479 1,537
15 19 798 1’871 ’
L0 2,219 2,291
35 2,711 2,813
30 3,187 3,524
25 h, 4108 Ly 52k
20 5,873 6,018
15 8,309 8,512
10 13,195 13,1485
s 27,840 28,420

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

TESTBOARD NO. 18B ~ ASSOCIATED TELEGRAPH TESTING EQUIPMENT
CHART 6A: 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
communication. 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 may also
be permanently associated with one telegraph order wire,

Telegroph

Relay Sounder

LhwW——g i
LD | j——“
To oddtl. Keys, L
Sounders,
Meters, etc. Sounder
& J =—|
VZm| (

2 PID < € j
Potching Cord or ‘ I] n —————
Equivaient T

<

TT Teleg.
> >— To Teleg. s Keys
Line used as Set
an Order Wire []
|, when spec. =) '_‘L____an
Teleg. Line v — g e TN
or Loop Jk. No.3
or OW Jk. Test lf
= L= i
A] d
< ¢

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

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

STEP PROCEDURE REMARKS

Patch from the NO. 3 TEST jack to the ON jack or
to the LINE or LOOP jack of the desired TLT with [t7€ 1P2oiling bf e pates cord in the
. Jack will disconnect from the
1 |a 2=-conductor patching cord. The patching cord test set order wire permanen as—
should be inserted into the NO. 3 TEST jack first |[/o°/ io7 :‘fw the test sz: manently
to prevent interrupting the telegraph circuit, *

(2) CONNECTING ADDITIONAL EQUIPMENT SUCH AS KEYS, RFLAYS, SOUNDERS OR METERS TO THE TEST SET

STEP PROCEDURE REMARKS

Patch from the desired equipment to the LD or LL jack of the test setl
1 with a 2-conductor 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 telegraph test set is connected,

CHART 6A
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ISS 2, SECTION 664-600-500

TESTBOARD NO. 18B - ASSOCIATED TELEGRAPH TESTING EQUIPMENT

CHART 6B: NO. 14 TELETYFE MONITOR AND CONNFCTING CIRCUIT

Atypical arrangement for monitoring or communication on teletypewriter circuits at Mo. 18B toll
testboards consists of a connecting circuit with associated jJacks to which the keyboard, typing
unit and power cords of a fixed or portable No. 1} teletypewriter may be connected. The jack ar-
rangement of the connecting circuit permits the connection by means of patching cords to teletype-
writer circuits employing either half duplex or full duplex signaling. Depending upon the oper-
ating features provided in the teletype monitor, polar or neutral, either one of two word speeds
and .020 ampere or .0625 ampere type circuits may be accommodated. The operating procedures below
assume that the teletypewriter and power supply cords are connected and that the power switch is
operated to the ON position.

- [ Red  Brown
To Teleg. ' Bios | Shell Cord
{ 'lE;M' To Teleg @—’WWV_“’—'V °—'_|
Hoif Duplex or 5
Full Duplex Rec.) Bot. or Gnd. 130v \
Line A Line B ' ) !
| |
Loop A Loop B Jacks in Misc.
k Stri
1 Jack Strip Bleck Black |
! Shell  Cord !
HDX or Rec. Rec. !
AT ) |
To Subs. Loop D D
! (Ha!f Duplex or 2P1D |
Full Duplex Rec.)  porching Cord |
or Equivelent ! "E"_’J
T fled Bclocdll
To Teleg. Line To Teleg. Send d Shell or
(Full Du;?lex Send) Bot. or Gnd. ml / Tf_—- Sen o I 6 '
l Line A Line 8 [ Q 1 i .
[ Y Speed Sw. _ H
i To IOV, A-C | Power (o j_/
60~ Power \ﬁ)—fm\——l
Loop A Loop B I Supply with :L.\
or without . L
Auto Transfer . : : AW
] to Tig. Bat. .
t Tape
. | Wuminating Pg:ev |
To Subs. Loop | Lomp
! (Full Duplex Send) AW
| | . Optional Equipment
i k TLT Arrangement Typical Connecting Circuit . Nq. 14 Type .
Typicol 7;:;; c'SCD-63I07-OI)‘J _J Arrangement (Refer SD-64009 0| Monitoring Teielypewriter B

(1) CONNECTING THE TELETYPEWRITER MONITOR TO HALF DUPLEX CIRCUITS

STEP PROCEDURE REMARKS

(1) If a HI-LOW SPEED SW is provided, it should be operated to
the HI or to the LOW 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 circuit |(2) If a 60-20 key is provided, it should be operated to the
using a 2-conductar patching|60 or to the 20 position when monitoring on .0625 ampere or
1 cord (2PF1D or equivalent). +020 ampere circuits, respectively.

The patching cord should be
connected to the HDX or REC | (3) If an N~P key is provided, it should be operated to the N
Jack first to avoid the in- [or the P position when monitoring on circuits employing neu-
terruption of a working tral or polar signals, respectively. It will not be possible
circuit. to type from the monitoring teletypewriter when comnected to
circuits employing polar signals.,
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(2) CONNECTING THE TELETYPEWRITER MONITOR TO FULL DUPLEX CIKUULTS

STEP PROCEDURE REMARKS
Patch from the HDX or REC jack to the receiving leg LINE A or LOOP B

1 Jack of the desired circuit using a 2-conductor pg%ching cord (2P1D
or equivalent). The patching cord should be connected to the HDX or
REC jack first to avoid the interruption of a working circuit.
Patch from the SEND jack to the send- | (1) Refer to Remarks (1) through (3) under STEP 1,
ing les LINE A or LOOP B jack of the CONNECTING THE TELETYPEWRITER MONITOR TO HALF
esired circuit using a 2-conductor DUPLEX CIRCUITS, above.

2 patching cord. The patching cord

should be connected to the SFND jack (2) This operation is necessary only when it is de-~
first to avoid the interruption of a sired to send on a circuit from the monitor key-
warkIng circuit, board, .
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