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l. GENERAL

1.01 This section describes the equipment,
circuits and operating principles of
the 18B toll testboard.

1.02 The 18B toll testboard is an equip-

ment arrangement designed for making
primary and secondary tests on intertoll
trunks, for testing telegraph oirouits and
for making primery and secondary patches

in offices having No. 3 toll switchboards
and No. 11 switchboards.

1.03 The equipment and oircult sketches

included in thls section are for the
purpose of illustrating the text. They may
or mey not agree in detall withaparticular
installation. If the exact wirlng or equip-
ment information is required, reference shoud
be nade to the drawings for the installation
involved.

(A) Testing Faocilities

1.04 The primary testing facilities pro-

vide means for analyzing line troubles
by making voltage and ourrent measurements,
for locating faults with a Wheatstone Bridge
by either Varley loop or open location meas-
urements and for talking, monitoring and 20-
oycle ringing on toll lines or on teletype=-
writer subscriber lines. Primary line jacks
are on a four-jack basis and provide acoess
to open wire or to cable lines for testing
or for patching purposes.

1.05 Telegraph testing facilities may be

provided when required and include
the use of the volt-milliemmeter for line
and loop current measurements, a No. 3
telegraph test set for communicating and
monitoring or a portable monitoring telee
typewriter. Telegraph lines may be pro=
vided on a two-jack basis to obtain an ap-
pearance between the telegraph legs of the
composite sets and the line sides of the
telegraph repeaters for testing and moni-
toring purposes.

1.06 The secondary test cords and the poe

sition cirocuit provide means for the
making of busy tests, monitoring, talking,
ringing, dialing or key pulsing and miscele
laneous other tests. Many of the assooclated
testing units are terminated on jacks rather
than on key contacts and cords, thus redue-
ing the amount of equipment on the key shslf
Access to intertoll trunk circuits for mak-
ing secondary tests is obtained throughtle
use of Jjacks designated TEST, which are
simply an eppearance at the testboard of
the switchboard intertoll trunk cirouit
multiple. Out-of-service jacks which are
assoclated with the TEST Jacks are designa-
ted 0S8 and provide means for making circuits
appear busy so that they may be taken ut
of service.

1.07 Where it is desired to provide patob-

ing arrangements for interchanging the
line and drop equipments of ringdown inter-
toll trunks, the trunks are wired to patoh-
ing jacks which are located in the Jack fisld
of the toll testboard. These patching Jjacks
together with those furnished in connection
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SECTION 664-600-100

with full period talking circuits and long
line circuits provide means for rearranging
the line facilities in the required manner
and are also used fer testing purposes.

1.08 The signal testing circuit is an ar-

rangement for picking up a 1line at
the patching jacks and provides for the
making of signaling tests toward either the
line side or toward the drop side of trunks.
Sectional transmission or noise measurements
may also be made with this device.

1.09 1000-cycle transmission measurements
on intertoll trunks are made by means
of the 40B transmission measuring system
which has Jacks, keys and other equipment
mounted in the face of the testboard. Part
of this equipnent includes means for making
zero level sensitivity tests on trunks
equipped with echo suppressors. Multi-fre-
quency transmission measurements may also
be made by the use of an oscillator mounted
at the toll testboard or by means of a jack-
terminated trunk arranged for patching to a
multi-frequency measuring bay.

1.10 Noise or noise and crosstalk volume
tests may also be made on the trunks
by means of the 43A noise measuring system.

(B) Equipment Layout

1.11 The equipment 1is mounted on standard

23-1/2 1inch relay racks on frames
11-1/2 feat high, and consists of units
furnished in accordance with the require-
ments of the individual positions. The key
shelf is located 3 feet. 4 1inches above
the floor line.

1.12 The jack field 1is made up of Jack

mountings wired to meet the partic-
ular requirements of the office and con=
sists of the required number of primary
line jacks, telegraph 1line jacks or 1loop
terminals, patching jacks, test and out-of-
service jacks and miscellaneous Jacks, keys
and lamps assoclated with the various test-
ing units and trunks.

1.13 The number of equipment wunits which

may be provided on the key shelf vary
with the testing requirements of the posi-
tion. A fully equipped position consists
of primary test cords with associated keys,
lamps and a volt-milliammeter, a telegraph
cord, a telegraph key, a Wheatstone Bridge,
secondary test cords and associated keys
and lamps, a dial or key set and a dialing
cord where dial cord dialing is used.

2. EQUIPMENT ARRANGEMENTS

(A) General Appearance (See Figs. 1 and 3)

2.01 The front view of a typical single

position is shown in Fig. 1. The jack
field of such a position includes primary
line Jacks, telegraph line jacks, TLT Jacks,
patching jacks, test and out-of-service Jjacks
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SECTION 664-600-100

together with miscellaneous jacks, keys and
lamps for the various types of testing equip-
ment, talking trunks, etc. A typical three-
position layout is shown in Fig. 2.

(B) Face Equipment

2.02 As indicated in Figs. 1 and 2, the

test and out-of-service jacks and the
miscellaneous Jack mountings are located in
the lower part of the Jjack field. This sec-
tion of the jack field may be arranged either
on a single or on a two-panel basis. The
two-panel arrangement consists of 92-type
switehboard jacks which are mounted in units
of 20 Jjaexs per strip. Typical mounting units
in the two-panel section are shownin Fig.3.

2.03 In the single-pansl section, each

mounting strip is equipped with two
rows of jacks, each row containing 30 or 34
Jjacks. Typical mounting units of this kind
are shown in Fig. 4.

2.04 The test jacks are mounted Just above

the corresponding out-of-service Jjacks
in each row., These ace designated TEST and
0S, respectively, as shown in Fig. 4A.
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2,05 The jacks and keys associated with

the signal testing eircuit are loca-
ted on a mounting strip in the lower part
of the jack field. Fig. 3B shows the ar-
rangement when this equipment is mounted in

the two-panel section.

2.06 Jacks and keys for the 40B transmis-

sion measurlne system and for the 4oa
noise measuring system are also mounted in
the lower part of the Jack field. Typical
arrangements of this kind eare shown in Figs.
3C and 3E.

2.07 Patching jacks when furnished in the

position are mounted just above the
TEST and 03 Jjacks. Four jacxs are used per
circuit oroviding line and drop appearances
for the tip, ring, signal and pad control

wires of a terminating circuit. 4C shows
the mounting arrangement of these patching
Jacks.

2.08 Through patching ecircuits provide

means for connecting ringdown trunks
together for making up through circults.
These circuits terminate in four jacks which
are mounted in the patching jack section of
the jack field.

2.09 TLT and telegraph line jaciks when fure

nished are generally mounted above the
patching Jjack section of the Jack field.,
Mounting units of this kind are shown in
Figs. 4D and 4E.

2,10 Primary line jacks are located at the

top of the jack field. Four jacks are
required for each line, providing access to
the line or to the equipment for testing or
for patching purposes. Mounting units are
shown in Fig. 4B.

2.11 VWhen the position is equipped for key

pulsing and a dial is also required
for dialing on local trunks, provisions are
made for mounting this diasl on the right-
hand frame upright.

2.12 A three-compartment ticket box is ar=-
ranged for mounting on the right-hand
frame upright.

2.13 Two types of meters are available for

use with the transmission or nolise
nmeesuring equipment. For a small installa=
tion, the meter is mounted on a swivel brackst
elther on the left or on the right frame up-
rights. For larger installations, the pro-
Jection type meter and screen is generally
furnished. These are supported overhead at
a height suitable for observation from any
position in a lineup.

2.14 The space above the jack field is used

for the mounting of various units of
equipment such as the miscellaneous appar-
atus panel, the telegraph order wire and
sounder, the position monitoring amplifier,
the four-cycle interrupter associated with
the Wheatstone Bridge cirocuit and the ocab-
ipnet which holds the dry batteries.
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SECONDARY

NO. PLATES KEYSET

DIAL AND MOUNTING
APPARATUS BLANKS

LAMPS

TELEG. KEY

SEE FI1G.58 WHEN

1-e i3

KEY PULSING IS
SPEC

KEYS

VOLT- MILLIAMETER Key

WHEATSTONE BRIDGE
WHEN USED

Fig. 5C

\1
=n7g

Fig. Sa

Fig. 5 - Keyshelf and Plugshelf

(C) Key Shelf and Plug Shelf

2.15 Pig. 5 1s a plan view of the key
shelf and plug shelf. The equipment
shown may be divided into three principal
functional groups as follows: the volt-
milliammeter test circuit and primary test
cords, the Wheatstone Bridge, and the seo~
ondary test cords and associated oirouits.

2.16 The volt-milliammeter testing equlp-

ment is located at the extreme left
of the key shelf and inocludes a volt-milli-
ammeter and primary test and talking keysa.
These keys provide for connecting the volt-
milliammeter circuit to any of the plugs
in the primary test circuit. The test cords
which are looated at the extreme left side
of the plug shelf include two twin plugs,
designated A and B, two single conductor
plugs, designated C, and a single two-con-
ductor plug designated TG. The last men-
tioned 1s used for measuring telegraph ocur-
rents and for talking on teletypewriter sta-
tion loops.

2.17 Just to the right of the primary cords

are loocated two pairs of double-ended
secondary test cords while in line with these
cords and just to the right of the primary
keys are located the associated secondary
keys and supervisory lamps.
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2,18 Keys which are common to the position

and which control the dialing or key
pulsing circults as well as ringing are
mounted to the right of the secondary keys.

2.19 The dialing cord when used is located
in the rear position to the right of
the secondary cords.

2,20 The volt-milllammeter is located in

front of the keys and under the left
half of the key shelf. A glass bulletin
holder covers the space from the keys to
the front of the position and is used to
file information frequently used such as
order wire code numbers, etc.

2.21 The dial or key set occupies the po-
sition at the extreme right of the
plug shelf. Figs.-5B and 5C show the al-
ternate arrangements when key pulsing in-
stead of positional diallng is provided.

2.22 The Wheatstone Bridge when furnished

is located on the right side of the
key shelf. The jack terminations and keys
for the bridge are mounted in the miscel=~
laneous jack strip. When a bridge 1is not
provided in the position, a blank shelf is
furnished which serves for a writing shelf.
A telegraph key associated with the llo. 3
telegraph test set may be provided on this
shelf if required.



2.23 To provide access to the keys for

maintenance purposes, the construce
tion of the key shelf is such that the part
containing the keys may be raised independ~-
ently of the part which acts as the writing
shelf or which mounts the Wheatstone Bridge.

(D) Lower Unit

2.24 The space under the key shelf and to

the rear cf the bay is used to mount
relays, condensers, resistances, etc. asso-
clated with the primary and secondary test-
ing circuits. A cord protection panel made
of sheet stesel faced with linoleum is hung
on the uprights and serves to protectthe
wiring of the apparatus from the cords and
cord weights. A removable front panel pro-
teects the apparatus below the key shelf.
At the bottom of the position is an insula-
ted foot rail.

(E) Patohing Cords and Plugs

2,25 Various types of patching cords are

used with the 18B toll testboard.
Some are equipped with single plugs and
sone with double plugs. The double plugs
are knurled on one side and when inserted
in a jack, the knurled side should be at
the left or at the top.

2.28 Cordless plugs of various types are

used at the 18B toll testboard. Some
of these are of the dummy variety and are
used to open circuits assoclated with cut-
off type Jjacks while others are arranged
with the sleeve and ring short-circuited and
are used in connection with out-of-service
jacks to remove trunks from service.

ISS 1, SECTION 664-600-100

3. DESCRIPTICN OF CIRCUITS

(o) Primary and Telegraph Circuits

Primary Test Circuit (See Fig. 6)

3.01 This circuit provides means for make-

ing the following volt-milliammeter
tests on intertoll trunks or on telegraph
circuits:

Voltage of test battery

Continuity and resistance measurements
Foreign potentials

Grounds and crosses

Insulation resistance

Capacitance tests

Measurement of telesgraph currents

3.02 Either of the twin plugs A& or B, the

single plug TG or the two single plugs
C are used to provide connections to the
circuit under test when making volt-milliam-
meter tests. When making these tests the
VM key corresponding to the cord used must
be in the operated position. The single
cord T¢ is used to measure telegraph currents
and to talk over teletypewriter loops.

Key Funotions

3.03 All keys normal - Under this condltion,

the meter is used as a 100,000-ohm volt-
meter and is connected in series with the
tip and ring of the test cord which has its
associated Vi{ koy operated. Under this con-
dition the meter scale reads in volts and
the full scale deflection is 150. External
potentials across the tip and ring of a line
may thus be measured or a potential from

TO CONT. RING.

TALK 16
BAT r

N A
0%V £
RING

KEYTOP
ARRANGEMENT

W B) _(C) 150 ¥ =

VM | VM

™
1.?;& u§u< gezr
TALK] MA
BAT |1000| BAT

RING] MA | REV
10 | BAY

T0
WH. 8G.
CKT.

Fig. 6 - Primary Test Cirquit
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ground may be measured on the tip or ring of
a line by inserting the ring plug of the C
cord into a grounded jack whils the tip plug
of the € cord is inserted in the tip or ring
Jack of the line under test,

3.04 MAl000 ~ The operation of this key

converts the metser toa 1000-ohm milli~-
ammeter or voltmeter. Under this condition
the meter scale reads in milliamperes or
volts, respectively, and full scale deflec-
tion is 150.

3.05 MAl0 ~ The operation of this key con-

verts the meter to a 10-ohm milliam-
meter for any required t&st. Under this con-
dition, the meter scale reads in milliemperes
and full scale deflection is 150.

3.08 BAT or REV BAT - When either of these

keys 1s operated, the test bat-
tery’ 1is oonnected in series with the volt~
milliammeter, thus providing for the making
of continuity, resistance or capacitance
measurements across the tip and ring of the
line -under test. Under this condition, the
voltage of the test battery may be measured
by connecting test cords A or B to shorte
cirouited jacks. Leaks to ground may be
measured on the tip or ring by oconnecting
the ring plug of the C cord to a grounded
Jack while the tip plug of the C cord is.con-
neoted to the tip or ring Jjack of the line
under test. Capaoltance tests elther across
the tip and ring of the line or from the
tip or ring of the line to ground - are made
in the same manner or, if desired, succes-
sive deflections in opposite directions may
t: obtained by alternately operating the BAT

d the REV BAT keys.

$07 TALK - The operation of a TALK key

connects the associated cord to the
position telephone circuit. When talking to
an outside repairman or to a teletype-
writer subscriber, talking battery may be
supplied to the trunk if necessary by the
operation of the TALK BAT key. 20-cycle
ringing current may be connected if required
by the operation of the RING key. In case a
20-cycle recall signal is expected, the con-
nection is patched to a jack-ended holding
oircuit which is desoribed in another para-
graph under jack circuits.

Wheatstone Bridge Test Circuit

3.08 This arrangement provides facilities
for making measurements such as:

Loop resistance

Insulation resistance

Crosses and grounds

Varley loop

Resistance unbalance

Capacitance or open location
measurements

3.09 The detalled description of the

K3S-3011 Wheatstone Bridge and of
ita associated test cirouit 1s ocovered in

Page 8

other sections ¢f the E40 series of B.S.P.'s.
For the methods to be followed in making
these tests in conne¢tion with the 18B toll
testboard, reference should be made to the
E30 series of B.S.P.'s covering the Wheat-
stone Bridge and its assoclated test oir-
cuit.

3.10 Connection of the Wheatstone Bridge

test circuit to the circuit under test
is provided by means of the two single plugs
C and the operation of the BRIDGE key. Re=-
sistance measurements with d-¢ ar capacitance
measurements with a-c¢ may also be made by
connecting the apparatus or circuit to bde
tested across the T and R binding posts on
the top of the bridge. The four-cycle our-
rent supply circuit is used in connection
with the Wheatstone Bridge test circuit when
making capacitance and open location tests.

Jack Arrangements (See Figs. 7 and 8)

3.11 The general testing and patohing ar-

rangement of primary, secogdary and
telegraph Jjack cirocuits associated with im-
tertoll ringdown and intertoll dialing trunks
is shown in Fig. 7. The arrangement for master
office trunksis similar except that patching
Jucks or 0S jacks are not provided. Full pe-
riod tulking circuits and long line ecircuits
are arranged in a similar mamner except that
the jack which provides access to the tip
and ring of the trunk is designated MON ine
stead of TEST and the 0S jJack is not providea.
Fig. 8shows the arrangement for through lines.

Primary Line Jaock Circuits

3.12 The line conductors from the dis-

tributing frame eand connections from
the toll office equipment are terminated
at these jacks, thus providing means for
ratching or for testing the 1line or its
associated equipment. The tests are made
by ccnnecting the primary test cords A, B
or C to the LINE or to the EQ Jacks. By
means of these jacks, toll lines and toll
equipment may be patched 1in any manner re-
quired by the use of two-conductor patching
cords equipped with twin plugs.

Telegraph Line Jaok Circuits

3.13 These Jjacks, which are shown just be-
low the primary line jacks in Fig. %
are used for terminating or patching tele-
graph lines and equipment. The TGL jaoks
are connected to the line while the TG BQ
Jacks are connected to the repeater or to
the telegraph subscriber loop. The sleeve
of the TG EQ jack is strapped in such a
manner as to permit the measuring of tele-
graph ocurrents, using the TG test cord in
the primary test circuit for this purpose.

Telegraph Loop Terminal Jack Cirouits

3.14 These jacks, whlchare designated TLT,

are shown in Pig. 7. They are used
for testing and patching telegreph subscriber
loops, neutrel telegraphlines and telegraph
repeaters.
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Miscellaneous Jack Circuits (See Fig. 9)

3.15 Fig. 9A shows the single jaok arrange-
ment which may be used for wvarious
purposes &8s follows:

(1) As a spare battery or spare ground

tap, when it is desired to attach
the battery or ground tap 1in place of
the one normally assoclated with a tele=-
graph loop terminal,

(2) As a sending leg battery jack, with

balanced loop telegraph repeaters
which are not equipped witha switeh for
reversing the polarity of the battery
connected to the loop apex when the re-
peater is operated on a full duplex basis,

(3) As a series looping jack, providing
ready means for picking up the spare
test wires throughout the testboard.

{4) As a receiving leg battery jack for

open and closed loop repeaters not
equipped with a key for reversing the
receiving leg battery and only for such
of these repeaters as may be using full
duplex for temporary intermediate oper-
ation with repeaters using balanced loops.

(5) As terminating jacks for terminat-

ing the legs of a 48-130- volt in-
terconnecting single line repeater, pro=-
viding means for patching the single re-
peaters between 130-volt terminal re-
peaters and 48-volt loops and vice versa.

3.16 Fig. 9B shows splitting and turnover

Jacks which may be used to provide ad-
ditional outlets to a circuit for connecting
elther temporarily or permanently additional
subscriber loops, monitoring testing cir-
cuits, monitoring teletypewriters or tele-
phone test wires. The tip and ring conduc-
tors of a circuit may be separated by patoh-
ing the circuit into the SPLIT L Jack with
a two-conductor patching cord. The tip of
the circuit may be picked up at the SPLIT T
Jack and the ring of the SPLIT R jack. The
tip and ring conductors of a circuit may be
turned over by patching the circuit to the
TO L Jack and patching it up at the TQ jaok.

130« T

ﬁ-lwﬂ o
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omiT E
CONNECT FoN —o
AS REQ [ ,7 TARs

—1

Fig. 9a

SPLIT L

SPLIT R
o
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SALITT Qv

Fig. 9B

Fig. 9C

.r'rvﬂ GRD

Fig. 9D
Fig. 9 - Miscellaneous Jack Arrangements

3.17 Figs. 9C and 9D are short-oircuiting.
and grounding Jjacks for use in arrang=

ing conductors for wheatstone Bridge mea=~

surements and for volt-milliammeter tests.

Telegraph Test Set No. 3 (See Fig. 10)

3.18 This ocirouit 1s normally used in con=-

nection with a telegraph loop terminal
eircuit or with a telegraph line aa an order
wire for communicating with other offices
or test positions. It can be used with any
other telegraph circuit by patching to the
desired c¢ircuit. The LD Jack provides for
measuring telegraph currents or for patoh-
ing additional eircuits.
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JFig. 10 - Telegraph Test Set No. 3
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Holding and Recall Circuits (See Fig. 11)

3.19 This cirouit when patched to the line

side of the primary line jack circuit
provides for the reception of incoming calls
by lighting the HOLD lamp. A termination
consisting of a 600-ohm resistance and a l-mf
condenser is placed across the tip and ring
of the line at all times.

]
3500 s00w _
T oA =
wel | T
HOLD
600
R O~
[T
HOLD @_1
I

TO NIGHT ALM.
CKT.
Fig. 11 - Holding snd Recall Circuit

Cable Gas Pressure .Alarm and Calling-in

Signal

3.20 This circuit is arranged to operate

an audible and wvisual alarm when the
gas pressure in a cable falls below a given
point. The audible alarm is silenced by
operating the ALM key, while the PA lamp is
under control of the pressure contactor 1in
the cable or of the PA key in the test-
board. A talking pair is also provided
for answering calling-in signals when a
cableman calls in from points on the cable.
This talking pair terminates at the test-
board in primary line jacks associated with
a lamp desigrated TK. The call is answered
with the primary test cord A or B. A non-
locking key designated TK is also provided
for the purpose of extinguishing the answer-
ing lamp when the cableman wishes to converse
with the opposite end of the line.

(B) Secondary Testing Cirouits
Cord and Position Circuits (See Fig. 12)

3.21 Pig. 12 is a combined diagram of the

secondary test cord and positioncir-
cuits, The following operating functions
are performed by this apparatus:

Busy testing
Monitoring

Talking

Ringing

Dialing or key pulsing
Making connections

Key Functions

3.22 All Keys Normal ~Under this condition,
) p and ring of the front and rear

cords of eaoh cord clircuit are connected to-

gether, and the supervisory lamps are ar-

ISS 1, SECTION 664-600-100

ranged to receive non-locked-in signals frem
either connection. Under this conditicn, a
cord circuit may be used for connecting any
two jack-ended circuits.

3.23 HOLD - The operation of this key com-

nects terminations, each consisting
of & 600-ohm resistanceand a l-mf condenser
in series across the tip and ring of tze
front and of the rear cords. The sleeve
circuit of each cord is connected to the
supervisory lumps and battery, causing any
connected toll circuits to appear busy.
Non-locked-in incoming signals are received
on the supervisory lamps.

3.24 MOQJ - Operation of the monitoring k27

connects the associated cord circult
to the input of the monitoring amplifier
and connects the induction <¢oil and re~-
ceiver of the position telephone set to the
output of the monitoring amplifier. The
sleeve cirocuit is normally open while mozi-
toring so that trunxs will not appear busy.
When using one end of a cord pair for monie
toring, the other end cannot be used for
talking, dialing, key pulsing, holding or
for any other purpose.

3.25 CLOSE 3RD = Operation of this key

while monitoring makes the connected
trunk appear busy and incoming signals will
be indicated by the 1lighting of the assoe
ciated supervisory lamp. If, while talking
over one cord circuit (TALK key operated),
it is desired to talk on trunks over ane
other cord circuit at tke same timse, this
may be done by operating the MON and CLOSE
3RD key of the other cord circuit.

3.26 TALX - Operation of this key connects

tThe position telephone set to the
cord circuit for talking and for making
busy tests.,

3.27 RING - This key, when operated forward

will signal on a ringdown trunk con-
nected to the front cord and when operated
to the rear will signal on a ringdown trunk
connected to the rear cord. Arrangemsents
are included to prevent ringing, dialing
or key pulsing on more than one cord at a
time.

3.28 SPLIT -~ When the SPLIT key is oper-

ated to the front position with the
TALK key operated, any trunk connected to
the rear cord will be disconnected from
the talking and position circuit and a 600-
ohm termination will be placed across the
tip and ring of the trunk. \Wwhen the SPLIT
key is operated to the rear with the TALK
key operated, any trunk connected to the
front cord will be disconneoted from the
talking and position cirocuit and will have
a 600-ohm termination placed across the tip
and ring. This will permit talking, moni-
toring, dialing, or key pulsing on the cord
which is not terminated.

3.29 DIAL = This key oqnneocts the positional
dlaYing equipment to the front or rear

Page 11



21 edwg

TO HIGHER
NUMBERED CORD

=
!
! -;3] Iz-l-' o ] T
oo ~—
by == ] ag 800~ VELos L .
REAR °"on oN r_l [ o3 Biur R0 —="OFRONT
A= e AR ==
- T 13 3_11 '
N 24
-
~
RS {80‘ 3
'ésoo- i ]E
NA
1O5=
'y 1 44 44444 4 ]
RET B S .
WHEN USED NA w‘cl'
WiE ool N, )
MBI oo M =
[— = . g
oo v
) L To- T ) 2300° 1000 100" KEYTOP ARRANGEMENT
w = T i l M ALTERNATE
b oy p30u [ a5 445 ARRANGEMENTS
5860 is-soo- 800" 1
[ CORD CORD  POSITIONAL FOR KEY
¥|ur NOI NO.2 _ DIALING PULSING
PCY —
RS 100= 100
1800~
- %u- RL [ ® ®
ALl T
LX]
; ;R 6 ® ®
B HOLD
WHEN LSCD

SPLIT) 17|

od

5
S
=

f
§nco-:
§=o:§ ggrmé © ©
;

RING | DIAL KP

H
3
&
.
£
4
JL
i
4
£
.
»
3
;
§ o

l " s RING |DIAL i}
AJ Y et 44 1 1 3 . ﬁ 3 14.4% N I T, an~g ‘ s9=
" B | e »
n—_‘: # = = M "-—m’: = E@f&ﬂ F Ui ‘wt 28007 m.h 7878 [
u_.__:E l -L—o ,g!gg, t !lr. 228 T ~— '_r—J'—' ,:,:.,
& K J ﬂi' o n T | I I
" ] _" 4!';!:

e e s o et

0.28mr= ‘gzo- __z_%T :,.3:"- T-‘I
I _1; i

Fig. 12 - Secondary Cord and Position Circuits (Combined) -
18B Toll Teatboard

00L-009-v99 NOILO3S



cord toward whioch it is operated. An asso-
ciated DP (red). lamp and the supervisory
lamp light when the c¢ircuit is ready to re-
celve dial pulses. 1If the cord is connected
to a trunk arranged for stop dialing indica-
tion, the DP lamp and the supervisory lamp
will be extinguished if the sleeve resist-
ance of the trunk increases. This serves
as a signal to stop dialing until the lamp
lights again, when dialing may be resumed.
These lamps I'lash at the rate of 60 or 120
interruptions per minute if a busy trunk or
a busy line is reached. Another feature of
the position dial circuit permits restora-
tion of the TALK key of a cord circuit be-
fore all of the digits have been dialed
without interfering with the completion of
dialing. This interlocking device also per-
mits the completion of dialing when the
DIAL key is restored before ~the dial has
fully returned to normal on the last diglt.

3.30 KP - When key pulsing equipment 1is
provided, the momentary operation
of the KP key connects the key set to the
trunk. When a sender has been reached, a
red supervisory lamp designated S and 1lo-
oated at the left of the key set provides
an indicatlion that a sender. has been
reached and that key pulsing may proceed,
The lamps KP and KR which are located in the
plug shelf behind ths KP key provide the
indication that the key set has become con=-
nected to the front or to the rear cord. The
clrcuits are designed to take care of trunks
which automatically release the key set or
of trunks which require the momentary oper=-
ation of the ST key as a signal that key
pulsing has been completed. The ST key is
located just to the left of the key set.

Dial Cord Dlaling (See Fig. 13)

3.31 When the position is equipped for

key pulaing and provisions for dial-
ing on local trun<s are also required, an
additional jack is provided for each ap-
pearance of the multiple jacks of the
dialing trunk. These jacks are located just
above the multiple Jjacks and are designated
DIAL. The dial in this case is installed
on the vertical framework because the space
at the right end of the plug shelf is oc-
cupied by the key set. The dial pulsing
contacts are wired to a dial zord, installed
at the right of the secondary test cord.
When it is desired to dial on the trunk, a
front or rear cord is conneoted to the trunk
Jack with the TALK key operated, then the
disl cord is connected to the corresponding
DIAL jack and the number dialed as soon as
dial tone is heard. No supervision is re-
ceived on trunks of this type.

Test and Qut-of-Service Jack Circuits (See
Pig. 7}

3.32 Jacks which are a multiple of the tip,
ring and sleeve of intertoll trunks
and of master office trunks provide acocess

1SS 1, SECTION 664-600-100
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Fig. 13 - Diul Cord for Diul Cord Dialing

to these trunks for making busy tests, over-
all talking tests, monitoring, ringing, diul-
ing or key pulsing and general testing. Out-
of-gservice jucks ure provided only in con-
nection with outgoing or two-way intertoll
trunks for making these trunks busy to out-
going®traffic, thus removing them from
gervice. These jacks are designated TEST and
0S, respectively, and are shownin the lower
gsection of the jack field in Fig. 7.

Patching Jack Clrcuits (See Figs. 7 and 14)

3.33 Patching jacks for ringdown intertoll,

full period talking circuits and long
line circuits are used for making tests on
these ce¢ircuits, for interchanging the drop
equipments and for building up through con-
nections. Fig. 14 shows the arrangement
for patching the line side of any ringdown
intertoll trunk, full period talking circuit
or long line circuit to the drop side of
other similar circuits.

TO SIG. TO AUX TRK. AND SW PAD CKT.
CKT -~ h \
s jr R P
—L T R E}—’
LINE
P S LY
[t A I]A £
PATCHING
| . R JACKS
L Fou
=~ U oROP I] ~
| 4-conD-
CORD
T Ise P IR

\ ;

TO RINGDOWN INTERTOLL TRK.

0 sic. TO AUX. TRK.AND SW. PAD CKT.
CKT. - 1 \

86 7|T P
T
NI R

PATCHING
_| JACKS

TO RINGDOWN INTERTOLL TRK.

Fig. 14 - Drop Patch at Patching Jacks
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Fig. 15 - Signal Testing Circuit - Arrangement for Ringdown Toll Trunk

Signal Testing Circuit (See Fig. 15)

3.34 This 1is an arrangement for picking up

a trunk circuit at the patching jacks
in such a manner that the attendant may
talk, signal or make sectlional transmission
or noise measurements toward either the line
or toward the drop. The signal testing cir-
cuit is provided with two pairs of line
Jacks, designated LINE and DROP, which are
patched to the respective LINE and DROP
Jacks of the circuits under test. To test
the slignaling circult toward the line side,
the RING LINE key is depressed, and to test
the signaling circuit toward the drop side,
the RING DROP key is depressed. To test for
incoming signals, the SIG REC key is held
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in the operated position and the reception
of the signal from either direction 1is ime
dicated by the lighting of the LINE or DROP
lamps. The arrangement of the Jacks and
keys in their mountings is shown in Fig. 3B.
Transmission tests and talking tests also
may be made in either direction by connecte
ing a test cord or patching cord to the sige
nal testing cirouit jacks LINE or DROP. Por
testing the signaling features of fullpsriod
talking circuits and long line oircuits, the
SIG jack assoclated with a particular cir-
cuit is connected by means of a secondary
cord circuit to the SIG Jjack of the signal
testing circuit. Signals may then be sent
in either direction by operati the RING
LINE or RING DROP keys, while signals may be



received from either direction on the LINZ
or DRCP lamps by holding operated the SICG
REC key.

Throueh Patching Circuit (See rig. 16)

3.35 This circuit provides a method by

which two ringdown intertoll trunks
may be patched for through connections.
Relays are provided for repeating the sig-
nals received from either direction, the ar-
rangement being such as to prevent the sig-
nuls from being cut short. The arrangement
also includes terminations which are applied
tc the circuits during the signaling oper-
ations for the purpose of preventing the
repeaters from singing.

Timed Ringing Cirecuit

3,36 This circuit provides means for check-
ing the signaling features of inter-

toll ringdown trunis, full period talking
eircuits and long line c¢ircuits, This 1is
accomplished by applying & signal of def-
inite length at the sending end and having
an observer cr operator at the distant end
report whether the signal was received. The
TO'?IG' TO AUX, TRK. ANID SW. PAD CKT.

CKT. \
s |7 R [
£ une B
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Fig. 16 = Through Patching
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circuit is arranged to send u signal of pre-
cisely 1, 1-1/2 or 2 seconds depending upon
vhich optional wiring arrangement has been
specified for the timed ringing circuit. To
send a timed ring on a trunk, the front or
rear cord of a cord circuit 1is first con-
nected to the TEST or SIG jack of the trunk,
then the ussociated cord is' connected to
the TIMED RING jack of the timed ringing
circuit. The cord supervisory signal lights
during the iInterval that the timed ringing
signal is being transmitted. To repeat the
test, the cord 1s removed from and then is
reconnected to the TIMED RING Jack.

Telephone Order VWire Circuit

3.37 These cirecuits are terminated in jJacks

designated TaL OV in the miscellaneous
jack field. Corresponding lamps are desig-
nated LL. When selectors are used for mul-
tiple point order circuits, code calling 1s
accomplished by operating the position ring-
ing key to 'send out pulses corresponding to
the code for. the called point. The LL lamp
lights when each pulse is transmitted and
flickers when it is time to start sending
another digit. The assoclated selector clr-
cuit is described in another seotion of the
E40 series of B.S.P.'s.

(C) Transmission end Noise Measuring Circuita

40B Transmisdion Measuring System

3.38 The 40B transmission measuring sys-

tem is terminated in a group of jaoks
in the miscellaneous Jjack fleld as shown
in PFig. 3E. Jacks designated SEND 1 MW are
provided which may be patched to any desired
circuit for the purpose of sending testing
power of 1 MW at 1000 cycles. For nmeasur-
ing received testing power, Jacks desig-
nated REC B are provided. The receiving
uwessuring range covered is from 15 db above
1 MW to 35 db below 1 KW and is controlled
by the operation of keys designated A,
B+ 10 or B+ 20. Testing power at 1000
cycles or at other frequencies may be meas-
ured with this arrangement. The readings
are obtained on the db meter located at the
toll testboard.

3.39 The zero level sensitivity test oir-

cuit is used for checking the opera-
tion of echo suppressors assoclated with
intertoll trunss terminating et the office.
A supply of 1000-cycle testing power in
the range from 26 db to 38 db below 1 MW
is under control of an adjustable resistance
designated ZLS TEST. The trunk under test
is patched to the ZLS B + 25 jack by means
of a seocondary cord circuit.

3.40 Detailed description of the 40B trans-
mission measuring system is given in
othar sections of the £40 series of B.S.P.'s.

43A Noise Measuring System

3.4l This equipment is cupable of measur-
ing noise and crosstalk volume between
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10 and 40 ab above reference on a4 message
weighting basis. The same db meters which
are used in conneotion with the 40B trans-
mission measuring equipment are also used

for making noise measurements.

3.42 The trunk under test 1is patched by

means of a secondery cord oircuit to
tke H IMP A + 25 or to the 600 w A +25 jack,
both of whiech are shown in Fig. 3C. These
Jacks perform the same function of connect-
ing the circuit under test to the 1IW ampli-
fiere-rectifier but in the case of the H IMP
A + 25 Jack, the high impedance arrangement
is such that conneotions to the trunk may
be made without causing interference to ser-

vice. The 600 w A + 25 Jjack is arranged for .

patching to trunks which have been removed
from service and which therefore require a
termination across the tip and ring of the
trunk for the purpose of preventing the as-
soclated repeaters from singing. Sensitiv-
ity control keys designated A + 20, A + 15
and A + 10 are provided ior changing the
range &s required, The regular monitoring
Arrangements provided in connection with the
gecondeary cord circuits are used during the
tests.

3.43 Measurements mey also be made from the

primary line jacks. In this ocase,
the line under test 18 connected to jacks
designated 600 @ A + 25 or N to GRD, depend-
ing upon whether it is desired to make me-
tallic cirouit noise or noise to ground
measurements. Monitoring on the trunk under
these conditions is accomplished by means
of a secondary cord cirouit, the front or
re&r cord of which is oconnected to the H IMP
A + 25 jack associated with the secondary
noise measuring jacks of the noise measur-

ing system. :

3.44 Detalled description of the 43A noise
measuring system is given in other
sections of the E40 series of B.S.P.'s.

(D) Talking Trunks

3.45 - Outgoing, incoming and two~way talk~

i ing trunks are provided at the 18B
toll testboard for the purpose of enabling
the attendants to communicate with such other
locations as may be required. These trunks are
arranged for multipling as required. Lamp
signals are provided onthe incoming and two-
way trunks. All of these trunks may be pro-
vided with a simplex bridge across the tip
and ring conductors for the purpose of con-
trolling the switching pads in any intertoll
trunk circuits to which they may be connected.

3.46 Interposition Trunk to Toll Switch=-

boards Nos. 3B, 8C, Toll Tandem
Switehboard No. 3, Switohboard No. 11~ This
trunk may be used as an outgoing automatioc
trunk, terminating at the testboard in a
multiple of tip, ring and sleeve connections
or it may be used as an incoming automatioc
trunk terminating at the testboard in amule
tiple of tip, ring, sleeve and lemp connec-
tions. In either case, the other end ter-
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minates at such positions of the switchboard
as mey be required. This trunkis usedas the
principal means of communication between the
operators and the 18B toll testboard. Full
supervision is provided in both direotions
except that onoutgoingcalls to the toll tan=
dem switchboard No. 3, the supervisory lamp
is not lighted initially. Recall signals are
obtained at either end when the cord at the
other end is withdrawn and reconnected.

3.47 Talking Trunk to Relay Rack, Selectop
reme or hepeater Attendant's Telsphone
Set - This trunk 1s arranged for two-way au=
tomatic operation, terminating at the test-
board end in a multiple of tip, ring, sleeve
and lamp connectlions. The other end terminates
either at a telephone set located at the re-
lay or repeater racks or at a switchman's
talking trunk at the selector frames. Lamps
and a subset at the relay or repeater racks
or at the selector frames provide visual and
audible signals on calls tothese points. The
supervisory lamp in a connected testboard
cord circuit responds to the insertion or
removal of & telephone set at the relay racks
or frames, thus providing supervision and
recall signals at the testboard end.

8.48 Two-Way Ringdown Intertoll Trunk - This

trunk terminates at the testboard end
in & multiple of tip, ring, sleeve and lamp
connections, The other end temminates at an
intertoll ringdown trunk terminating in a
similar manner at another toll testboard. &
non=locked=~in recall signal muy be sent from
either end but no other supervision is received.

3.49 Two-Way Trunk to Dial Office Ar-

ranged for Positional Dialing -~ This
trunk terminates a e testboard end in a
multiple of tip, ring, sleeve and lamp con-
nections and at the other end in a subsori-
ber's line circuit in a dial office, On out-
going calls, dial tone will be received at
the testboard when the dial key is operatead
as a signal to proceed with dialing instead
of the lighting of the dial pilotand super-
visory lamps as in the case of intertoll
dialing trunks. No supervision is received
on either outgoing or on inooming calls.,

3.50 Two=Way Trunk to Dial Office arr 4
for Dial Cord Dialing - This trunk ter-
minates a e testboard end in & multiple
of tip, ring, sleeve and lamp oconnections
and has tip, ringend sleeve conneotions for
multiple appearances of & dialing jack. The
other end terminutes in a subscribver's line
circuit in a dial office. No supervision
is received on either outgoing or on income
ing calls.

3.51 Two=-Way Trunk to Test Desks Nos. 12B
!E% or ZE or §o gegaZr Eerv%ce %E
No. 2 - 8 tru provides outgoing auto-

matic and inocoming ringdown operation, ter-
mineting at the testboard end in a muitiple
of tip, ring, sleeve aml lamp conneotions.
The other end terminates at a test or ree
air service desk. Full supervision and
ocked-in recall signals are obteined at
the testboard ead.




3.52 Two=Way Trunk to Manual Office or teo
Offlclal P.B.X. -~ This trunk provides
outgoing automstic and incoming ringdown
operation, terminating at the testboard end
in a multiple of tip, ring, sleeve and lamp
connections. The other end terminates in
a common battery liue at a manual local of-
fice or at the official P.B.X. No super-
vision is provided at the testboard, but
full supervision is furnished at the local
manual office or at the official P.B.X.

3.53 Two-Way Trunk to Local Test Desk

No. 13 - This trunk provides auto-
matic outgolng and incoming operation ter-
minating at the testboard end in & multiple
of tip, ring, sleeve and lamp connections.
The other end terminates at the local test
desk No. 13. Full supervision 1is received
at both ends of the trunk including recall
signals.

3.54 Two-Way Automatic Trunk to Voice Fre-
quency Channel Bay or Sealed Test Ter-
minal Bay - This trunk provides outgoing and
ncoming automatic operation, terminating
at the testboard in a multiple of tip, ring
sleeve and lamp connections. The other end
terminates at the volice freguency channel
bay or at the sealed test termipal bay. Ffull
supervision is received at both ends of the
trunk and recall signals may be sent from
either end by removing and reinserting the
cords.

3.55 OQutgoing Trunk to Information Desk
No. I7MC - This trunk provides auto-
matic operation, terminating at the teste-
board in a multiple of tip, ring and sleeve
connections. The other end terminates in
a multiple of tip, ring, sleeve and lamp
connections at the information desk and at
the DSA board if the night transfer feature
is provided. Full supervision including
recall features is provided at both ends.

Bell Telephone Laboratories, Inec.
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3.58 Outgoing Trunk to Central Information
Desks Nos. 1, 2, 3, or 4 or to Uperat-
ing Room Desk No. 19 or to Nos. 14C, 14D or

15C "AW Switchboard - This trunk provides

automatic operation, terminating at the teste
board in a multiple of tip, ring and sleeve
connections. The other end terminates in
the trunk at information or operating xroom
desks or at the "A" switchboard. Full super-
vision is provided at both ends of the cir=-
cuit including recall features.

3.57 Incoming Trunk from Intertoll Selsctor

Muitiple or Intertoll Two-liay Trunk =
This trunk provides lncomlng automatic op-
eration, terminating at the testboard 1in a
multiple of tip, ring, sleeve and lamp con-
nections. The other end terminates at the
intertoll selector banks or at the two-way
intertoll trunk. Full supervision at both
ends including locked-in flashing recall at
the testboard is provided. Recall to the
outgoing end is obtained by operating the
ringing <ey in the cord circuit.

3,58 Two=Wire Incoming Trunk from Informa-

tion Des«s Nos, 1, 2, 5 or 8 or from
No. 19 Uperating Room Desk - Thls trunk pro-
vides 1incoming automatic operation, termin-
ating at the testboard in a multiple of tip,
ring, sleeve and lamp connections. The other
end terminates in a trunk at the information
or operating room desk. Full supervision
with recall features is provided at bothends
of the trunk.

3.59 Incoming Trunk from Local Operati
13-CL, 2l-L or 21-CL - Thls trunk provlides
incoming automatic operetion, terminating
at the testboard in a multiple of tip, ring,
sleeve and lamp connections. The other end
terminates in a multiple of tip, ring and
sleeve connections at the test desk. Super-
vision with recall features is received at
the testboard only.
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