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ATAT - Proprietary, or WESTERN
Proprietary

R20, 147Z, 3.32 meg
Fig. 1

R32, 1078, 89,800 ohms
Fig. 1

R32, 10f:Z, 97£0 ohms
Flg. 1

Superseded

(On 2 Line-Out Basis)
Resistors

R101, R102, Rl24, R126, R130
2274, 600 ohms, Fig. 5

R108, 227A, 1200 ohms

Flg. 5

R106, R107, 2284
2000 ohms, Fig. 5

Rl122, 228A, 5050 ohms
Fig. §

R132, R133, 228a
1600 ohms, Fig. 5

NOTICE
This document is either

ELECTRIC -

Purtuant to Julge Greene's Order of August 5. 1983
beginring of January *. 1984, ATAT wiil conse 1o use

-

NS thé Beii Symdo! with the exceptions as set

forir in that Orge’ Pursuant thareic. any reference tc
"BELL’ an@/or the BEL. symbol ¢ this cocument 1s here-
by Oeleted anc “expunged”

Superseded By

Resistors

R20, 262A, 3.32 meg
Fig. 1

R30, KS-1£313,L4F
89,800 ohms, Fig. 1

R32, KS-16313,L4F
9760 ohms, Fig. 1

Superseded By

Resistors

R101, R102, R124, R126, R130
KS-20810,L1A, 600 ohms
Fig. 5

R108, KS-20810,L1A
1200 ohms, Fig. 5

R106, R107, KS-20289,L6C
2000 ohms, Fig. 5

R122, KS-20289,L6C
5050 ohms, Fig. 5

R132, R133, KS-20289,L6C
1600 ohms, Fig. 5

Printed in U.S.A.

Page 1



CD-56134-02-ISS. 11B, APPX. 3D

D. Description of Chances

D.1 Codes of resistors listed in B.1 and B.2 have been changed
on a line-out basis due to manufacture discontinued components.

EPHONZE LABORATORIES, INCORPORATED
1-CDF-LCJR
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TOLL SYSTEMS
SIGNALING
2B SIGNALING TEST SET
AND ASSOCIATED PULSE REPEATING
ADAPTER CIRCUIT

CHANGES

B. Changes in Apparatus

B.1 Added

R4l Resistor KS-20289-L6 1K ZK option. Fig. 1

B.2 Superseded Superseded By
Jack 17 Jack J7
M 217E Type, M 226A ZK Option,
Fig. 1 Fig. 1

Description of changes

D
D.1 In circuilt note 101, added information for ZK and ZM options.
D.2 Added circult note 115.

D

.3 Added ovtions ZK and ZM to optlon 1ndex.

BELL TELEPHONE LABORATORIES, INCORPORATED
DEPT. 4162-LIC-~RCC
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CIRCUIT DESCRIPTION

TOLL SYSTEMS
SIGNALING

2B SIGNALING TES

AND ASSOCIATED PULSE

ADAPTER CIRCUI

CHANGE

B. Changes in Apparatus

B.1 Superseded
In Fig. 1 (On a Line-0Qut Basis)

Resistor R1
KS-13491, L1, 0.1 MQ

Resistors R5,R13,and R24
KS-13491, L1, 5100&

Resistor, RB1L7
KS-13491, L1, 16000

Resistor, R35
KS-13491, LI, 20C0Q

Resistor, R3
KS~-1349C, L2, 12,0CC2

Resistors R4,Rl4,and R15
KS-13490, L2, 560000

Resistors R9,R12,R18,and R19
KS-13490, L3, 1500

Resistor R33
KS-13490, L3, 33000

Resistor R34
KS-13490, L3, 2.2MQ

Resistors RE,R10,and R16
¥s-13432, L1, 20000Q

Resistor R21
KS-13492, L1, 82008

Resistor R1l1
147D, 2MQ

CD-56134-02
ISSUE 113
APPENDIX 1D
DWG ISSUE 22D

T SET
REPEATING
T

Superseded By

Resistor, R1
KS-20289, L6C, 0.1 MQ

Resistors R5,R13,and R24
KS-20289, L6C, 51008

Resistor, R17
KS-20289, L6C, 16200

Resistor, R35
KS-20285, L6C, 2000Q

Resistor, R3
KS-13490, L1, 12000Q

Resistors R4,R1L,and R15
XS-13490 L1, 560000

Resistors R9,R12,R18,and R1S
KS-13490, L1, 1509

Reslstor R33
KS-13490, L1, 3300R

Resistor R34
KS-13490, L1, 2.2MQ

Resistors R6,R10,and R16
KS-20289, L6C, 196009

Resistor R21
KS-20289, L6C, 8250Q

Resistor R1l1l
KS-20289, L6C, 2MQ

Printed In U.S.A.

Page 1



CD-56134-02-18S. 11B,APPX.1D

Resistor R22
144E, 67300

Resistor R25
1448, 213000

Resistor R31
144E, 8980000

Capacitor C7
4o2B, 0.01uf

Capacitor C8
KS—14290, L2, 0.003uf

Capacitor C20
KS-19668&, L1, 300uf

Diode CR1

Resistor R22
KS-20289, L6C, 67300

Resistob-RZS

KS-20289, L6C, 213000

Resistor R31
KS-20289, L6C,-8980009

Capacitor C7
KS-16742, L31, 0.01uf

Capacitor C8
KS-16742, L34, 3320pf

Capacitor C20
K5-19658, L63,300uf

Diode CR1

420G 4L6F
Diode CR3 Diode CR3
400E 400J
B.2 Superseded Superseded By

In Fig. 2 (On a Line-Out Basis)

In Fig. 5

Capacitors C2,C3,C4,and C5
KS-13810, 125uf

Superseded

Resistors R121 and R123
221A, 10200Q

Resistor R125
221A, 20300Q

Resistor R129
2214, 1500080

Resistors R112 and R1l14
KS—lU603, L3C, 1008Q

Resistors R115 and R116
KS-14603, L3C, 200Q

Resistors R117 and R118
KS-14603, L3C, 4020

Page 2

(On a Line-Out Basis)

Capacitors C2,C3,Cl,and C&
KS—19827, L8, 125uf

Superseded By

Resistors R121 and R123
KS-20810, 10200

Resistor R125
K$~20810, 203008

Registor R129
K8420810, 1500080

Resistors R112 and R114
KS-20289, L6C, 1009

Resistors R115 and R116
KS-20289, L6C, 200Q

Resistors R117 and R118
KS-20289, L6C, 4Yo02q
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Resistors R119 and R1l20 Resistors R119 and R120
KS-x4603, L3C, 7968 KS-20289, L6C, 7968
Resistor Ri31 Resistor R131
KS-19150, L1, 4700Q KS-13490, L1, 4700Q

D. Description of Changes

D.1 1In Figure 1, the apparatus codes of several resistors,
capacitors and diodes are changed on a line-out basis..

D.2 In Figure 2, the apparatus codes of several capacitors
are changed on a line-cut basis.

D.3 In Figure 5, the apparatus codes of several resistors are
changed on a line-out basis.

BELL TELEPHONE LABORATCRIES, INCORPORATED
DEPT. 4132-LIC-RCC

Printed in U.S.A.
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CIRIUIT DESCRIPTION CD-56134-C2
ISSUE 11E

DWG ISSUE 21B

TOLL SYSTEMS
SIGNALING
2B SIGNALING TEST SET
AND ASSOCIATED PULSE REPEATING
ADAPTER CIRCUIT

TABLE OF CONTENTS PAGE SECTION I - GENERAL DESCRIPTION
SECTION T - GENERAT DESCRIPTION e 1 1. PURPOSE oOF CIRCUIT
Z FURPOSE oF SIRCUIT. . . . . . 1 1.01 The pulsing cirecuit of the 25 ges
(Fig. 1) of SD-56134~02 provides gz
SECTION II - DETAILED DESCRIPTION . 1 Source of controlled pulses or supervisory
Signals suitable for application toward
2. _GENERAT . T T, b line or drop on E or ¥ Signaling leads,
and a means of measuring the percent break
. _ZYTSRNAL CONNZITTIONS e . 2 of continuous received pulses op observing
recelvegd Supervisory signa:s.
POWER LEADS , , , C e e e e ., 2 :
SIGNALING LEADS . ., , . o e e e 2 1.02 The optional pulse-repeating adapter
circuit (Fig. 5) of SD-56134-02
z SUPERUTISORY SIGNALS (FIg. 1) . 2 converts the battery ani ground pulses of
the 2B signaling test (Pig. 1) to a form
MONITCERING R 2 Sultable for testing local ang toll pulse-~
coxTINTCTS SUPERVISORY SIGNALs . 3 repeating relays, CX, SX, and px circuirs,
INTERAUPTER SUPERVISORY SIGNALS . 3 and in-service E1C and E1S SF units.
L. PULSING SQURCE | v e e e 4
SECTION II - DETAILED DESCRIPTION
REPZTITION RATE MULTIVIBRATOR | | 4
PULIZ DURATION MULTIVIBRATOR. . . 5 1. GENERAL
3. _PERCENT BREAK MEASUREMENT .. 5
1.02 Throughout this circuit description,
£ Mo SCELLANTOUS e e e . 5 the 2= signaling test se< Flg. 1)
wWill be referrez to ac the 23 set, and the
7. ?TLSEF?E?EATING ADAPTER CIRCUIT pulse-repeating adapter cireuie (Fig. 5)
6. 57 e e e e T 6 Will be called the adapter. The pulsing
CIRCUIT COMPONENTS. e e . 6 source of the 2B set consists of two multi-
CONNZCTINS ARRANGEMENTS AND PR vibrators (V1 and V2) and a mercury contac:
SILAY CONTROL. . e 6 relay (P). The repetition rate of multi-
TUNCTIDN SWITCE POSITIONS (SzE vibrator V1 determines the pulsing speed.
SKETCHES 1, 2, AND 3 FOR It may be arranged for ¢ontinuous pulsing
SINPLIFIZD SCHEMATICS OF Or as a single-cycle multivibrator control-
ADAPTER; , ., ., ... e e e 3 led by a dial. 1In elther case it triggers
i tea a2 second multivibrator vz which determines
g CX Posttion . . . ... ... the release time of relay p.
. Tk Fosftion | | | | .« e e 7
R [ VR Fosition « e 7
s~ TC Fosition . . . . . . : 7 1.02 The pulsing speed and the percent
T ?=~P951ff?“ R 7 break of the outgeing pulses are
- $25-feom. ... L L, L, ; independently adjustable during continuous
2o :51 Sosition. L. L L L 8 pulsing. When under dial control, only the
T ﬁ;z_-°§*“-°”' S - percent break is adjustable,
ve CF EBosiviar . . e o
LEAX swireH . , e e e e 8 1.03 T 1deq p
e~ . . WO meters are provided: one or
SECTION 17 - REPERENCE pATA “ee. B Setting the continuous speed, the
1. WORKING LIMITS, , . P e e e 8 other for measuring sent or received per-
2. PUNCTIONAS DESIGNATIONS . . . . . 8 cent break ofr continuously pulsing signals.
3. FUNCTIONS . ..., ., | c e 9 1:04 The 2B set cen be made to serve
L. CONNECTING CIRCUITS . . . ., e 9 ‘ several additional testing functions
- . rrs v - through the use of the adapter circuit
2: MANUPACTURING TESTIN9-5§32=5§§§!2§ 9 Thesegfunctions include testing of local
SECTICN IV - REASONS FOR REISSUE. . . 10 and toll pulse-repeating relays, overall
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of CX, SX, and DX signaling cir-
and in-service testing of EI1C and
Lgneling units.

set transmits controlled

“¢ and measures the percent

es received from the adapter,
the 2B set are repeated, con-
d, anc arplied to the circuit under

v means of the adapter circuitry.

rom the circuit under test are also
3 in the a:acge“ and applled to the
or percent break measurements.

P
Q
ot
o

When the 2B set 1s used as the
>ing source for the adap<er, it
be modlified w-vh the addition of
cttor C18 (option 2 or D). This
be done to prevent misfiring of

multivibrator tubes of the 23 set
wh&ﬂ vhe adapter pulses 221-type re-
when the 23 set !s modified
wisn C1%f (optior 2C cor D), it will be
designa*ed 23-1 and will have 21l the
origireal characteristics pius reliabil-
Lty when working with the adapter.

S oof 1O El‘()
sl @y
of <t W

DG

CONNECTICONS

Cecnnectlon to the office negative
24-v0li%t Ffilament battery and negative
L © ani posltive 130-volt signaling
I+ 2rizz (V option) or to the office nega-
e cl: and positive 130-volt signa-—

les through battery supply filters

) is obtaired by patching two low-
ce cords to the power supply Jacks

2 type s-gna’ing test sets. Where
ive 43-volt filtered battery supply
, the 2~-vo-. filament supply to

T set is obtained from this source.
he 23 set is arranged for bay mount-

( :'** Z”) two low-resistance powe"
s 11 not be provided. Power will be
ined directly from the power supply
er
£o

i
<‘.

1

DAy w

[ENe e WIS I 1 BUUNS S

r by means of hard wiring to a con-
r which is mounted with the 23 set.
v operatving the 22 set, the P relay
cury cont acts may momentarily bridge
tery and ground through the LP1 lamp.
Trhlszs lamp by 1tself gives adequate steady-
stave excess current protectior. The R33
resistor and L1 inductor are provided to
decrease the rate of change of this current
sufficiently to prevent an appreciable
increase in the office battery noise.

“ct o 0 [ A LT O )

Jjod =9

TIDfDL)ﬂ’I‘U()1

2.02 As an alternate means of providing
power for the 2B set, the two low-
resistance battery cords can be patched to
the appropriazte jacks on an optional
K5-19633, List 1 power supply, when provided.
This power supply is designed for the 2B or
2B8-1 signaling test set and will fit into a
container alongside the adapter. The
adapter obtains its negative 48 volts from
the XS-19€53, List 1 power supply through
an internal connector.

Page ¢

SIGNALING LEADS

2.03 Two sets of Jacks, deslgnated TST 1
and TST 2, are provided for obtaining
access to the £ and M leads of signaling
systems using this type of supervision.
Either pair of Jacks may be used as re-
quired by the corresponding Jack arrange-
ment at a particular test location. Thus,
the E and M Jacks of group TST 1 would be
patched to corresponding E and M Jacks in
the v signaling patch tay. The 23 set
controls the line signaling equipment
through the tip springs of these Jacks
whille the drop equipment is controllied
through the sleeves. This test set may al:=:
be used at patch jack boards or at other
test locaticns where the E and M leads
appear on the tip and ring springs, respec-
tively, of line anc drop lacks designated
LINE and DROP or DSL and DSD, respectively.
In such cases, the 2B set controls the line
signaling eguipment £ and M leads through
tip and ring springs, respectively, of the
L Jack,and the drop eguipment E and M leads
through the tip and ring, respsctively, of
the D Jack.
2.04 When the test set is arranged for bay
mounting (opticn ZE), the tip and ring
springs of the L and 2 jacks will be multi-
pied to a connector. When external cir-
cults use these leads via the connector, a
255C dummy plug must be inserted into the
D Jack. It 1s recommended that dummy plugs
alsoc be inserted into the L, E, and M Jacks
to provide some deterrent to lnadvertens
insertion of patch ccrds.

2.05 Irn all E and M lead slignaling cir-
w.... .cults, the drop equipment furnishes a
ground as an on-hook signal or -48 volt
battery through a 13A lamp as an off-hook
signal on the M lead to the line signaling
equipment or to this set. Ordinarily, the
line signaling equipment or this test set
furnishes an open circuit as an on-hook
signal or a ground as an off-hook signal cn
the E lead to the drop equipment. In some
instances, it is expected that the on-hook
signal to the drop equipment may require

volt battery through a 13A lamp. The
BG OG key in the 0G position provides for
the open-circuit ground requirement and
when operated to BG provides for the bat*ery
ground reguirements.

2.06 Signaling leads for the adapter will
be covered in SECTION 7.

3. SUPERVISORY SIGNALS (FIG. 1)

MONITORING

3.01 Typical cord lamp supervision 1s pro-

vided by the L and D lamps on the E
and M leads, respectively; when all keys
are normal, continuity of these leads 1s
also provided through the test set between
line and drop equipment. Either lamp
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lighted indicates an on-hook condition and,
when subsequently extinguished, indicates
that the connected equipment is off-hook.
Prior to connectlion between the test set

and equipment E and M leads, both lamps are
lighted on internal c¢ireuits as an indica-
tion of lamp circuit continuity. Either
lamp will also follow alternations between
cff-hook and on-hook signals produced by
flashing supervisory signals or dial pulsing.

CONTINUOUS SUPERVISORY SIGNALS

2,02 Contrecl of E and M lead signals is
provided in the test set by means of
cne TwZ L 2nd TWZ 2 keys. On-hook or off-
nocx signals may be applied independently
toward line or drop on the tip of the M jack
cr the sleeve of the E jJack, respectively.
when either of these keys is operated, the
zssociaved signaling lead continuity
between line and drop equipment 2is removed.
Zrcp equipment M lead lamp suﬂerv‘=ion ls re-
zined ir. the D lamp while E lead larp
urervision from the line equipment is re-
zired in the L lamp.

ot 1od!

T on of the TWD D key to on-hook
utes ar open circulit or -42

fer the line signal being re-
the test set sleeve of the E jack.
tc off~hock substitutes a ground
ve of the E jack through normally
s ¢f the PLS pulsing key.
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icn of the TW2> L key to on-hock
itutes & ground on the tip of the
bs signal being received 2t
. Opera*‘on to ¢ff-hoox sub-

volt battery througr the LP2
cugh normally made contacts of
sin: key to the tip of the M

1A

>
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.35 Tas slgnaling leads are controlled by
the TWws D andéd TWD L keys when either

h-] vre on-hook positicn, but if in the

s ox or normal position they are super-

s2 ty the PLS key. This combination of

& nd division of superseding cortirol

fa taztes the transition from off-hook

to Zilaling or pulsing in either direction

and, a¢t the sam° time, maintains elther on-

hook or off-hook in the opposite dlrection.

INTERRUPTER SUPERVISORY SIGNALS

2.0¢ Typical reorder, all trunks busy, or
sutscriber busy signals ordinarily
e off-hook signals interrupted at 60 ipm
12C ipm. These may be produced in the
> set and applled to either line or drop
uipment under control of the PLS key.
The operation of the PLS key to LINE con-
nects the armature of the P relay to the
tip of the M Jjack and, when operated to
DROP, connects the sleeve of the E Jack to
the armature of the P relay. It also con-
nects the proper potentials to the contacts
2f the P relay so that, when operated, an

M o N
Bl 'S

w2

+]

off-hook signal 1s applled in the direction
indicated by the positlon of the PLS key.
When the P jack of the 2B set is patched

to the 60- or 120-ipm supply Jack in a

vf signaling bay, the P relay will operate
and release on interrupted ground sup-
plied to this Jack from the office inter-
rupter. .

3.07 Typical éial pulse signals consist of

an off-hook signal wlth momentary
return to on-hook. These may be produced
in the test set and applied to either line
or drop equipment under control of the PLS
key with the P Jjack vacant. Under this
condition, the P relay is centrolled by an
electronic interrupter through a normally
closed contact on the P jack. With the
CONT PLS key normal, the pulsing signal is
continuously interrupted at 2 rate and for
intervals dependent on the setting of the
ADS PPS and ADJ % 3K controls.

3.08 Twec meters are provided for setting
rate of pulsing and duration of the
on~-hoox interval in terms of percent
break., A multiscale microammeter is so
arranged that 1¢ will read pulsing rate in
pulses per second (pps) on the 0 to 20 scale
with the STLLT SEL switeh in the TPS pesi-
tion irrespective of the position of the
PL3S kgy. Percent treak is read on a mil~
liammeter provided with a black C to 100
scale and an inverse 100 to 0 red scalse
*4 s »—h Ke

It is under control of the N
which when normal completes tr= connec-

tion to the ccntacts of the © relay throu
cne PLS key. ; 0 i

(.

the percern 2K cer

wnich will o oward the indlicated
equipmens tne PLE key 1s operated.
These meters and the associated pulcsing
source are descrived in greater detall
below.

3,09 Trains of dial pulse signals with a

controlled percent brezx may be
originated within the test set under the
control of an accurately adjusted §.2- to
10.1-pps dial. With conditions set for
continuous pulsing, operation of the CONT
PLS key to DIAL PLS holds the pulsing
source in the off-hook condition under con=-
trol of the dial. Operation of the dial
will thereafter produce a number of momen-
tary off-hook signals corresponding to the
digit dialed. The off-on interval of the
applied dial pulses can be adjusted by the
ADJ % BKX control to obtain the desired value
on the PERCENT BREAK meter when the pulsing
source 1is running continuously at a speed
of 10 pps.

3.10 A single timed pulse of on~hook sig-

nal or a train of time pulses of any
number up tc 10 may be produced in a manner
similar to that employed for setting up
dial pulse signals. These times may range
from approximately 5 to 300 milliseconds.
The same range of duration of on-hook

Page 3
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T ccurse also available on

y interrupted basis. These dura-
re based upon the range of
ce“. treak avallavie, 2.5 to 17
© 75 percent break. The dur-

L the pulse may te related to speea
cent break as shown below.

3ot Qe
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Juration in milliseconds

= 1000 x % _ERL reading
FPS reading i00

lon of pulse may be set up at
ient speed and then repeated at a
¢ merely by reducing the rate of

Cn the other hand, repetition rate
-

e
int av which the given duration

s & 75-percent break Beyond this
re may be insufficient time “or the
curce to re"ycle. F ilure to re=
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ucting, When
n ceases because of a drop in the
meressed on grid 7 by the C7 con-
ne multividbrator will remain in this
a firxed time interval determined by
This time i1s on the order of
and 1s dependent to some extent
lar tube in use., During this
s 4 (plate) and 2 (cathode)
-na. When C7 has discharged
element 7 will reach a po-
causes elements 6 and 8 to
aﬂ_, in so doling, return
ts 4 and 2 to the nonconducting state
gh the coupling provided by the C6
nser Elements &4 and 2 now remain
o*"ucting until grid 3 returns to fir-
potential for grid 3. This half of the
tivibrator has a variable neonconducting
me by virtue of an adlustable (3) bias
ential, Thus, the recycling time of the
tilvibrator may be varied by a ratio of
under control of the PPS
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ADJ potentiometer. The minimum pulsing
rpeed wlll be approximately 3 pps and the
maximum about 2° pps.

4,03 The V3 electron tube and the series

resistor R26 serve to minimize volte
age varlatlions and surges which might inter-
fere with unifirm pulsing speed.

4.04 Measurement of pulsing speed is
tained by a speclally damped multi-
scale mlicroammeter and a scale switch,
SCALE SEL. With this switceh in the PPS
sition, the microammeter damping is in-
creased by the capacitive and resistive
shunts C2-C5 and R7. The average deflec-
tion of the meter is now dependent upcn the
rate of 0. Ol‘-second sgquare-wave pulses it
recelves from the plate current of element
4 (V1). Since thris average is also de-
pendent upon the energy in each individual
pulse as determined by the current ampli-
tude and pulse width, it will vary slightly
for different 407-A electron tubes or for a
particuizr tube as it ages. TFor this
reason, a calibration control CAL PPS is
provided so that the meter deflection carn
be adlusted tc reac exactly at that speed
for any known ratce of pulsinv speed. Other
points on the scale will then be accu-
rate to within *. percent between 9 and 11l
and within 22 percent beyond these speeds.

£.,05 'The actuzl pulsing rate may be checlked
conveniently oy comparison with commer-
cial 60-cycle power frequency or any other
low—frequﬂncy standard with the 2aié of an
oscililosccpe. Tnils Lz provided for by tne
SYNC Jack and its associated open-ended
cord. The sleeve of this Jack provides &
ground for the c¢scilloscepe. The tip and
ring leads whern connected to the vertical
a.y**fie” input and 3-volt 60-cycle test
frequency cf the cscilloscope, respectively,
provide a suitftable ratio of multivitrator
synchronizing pulse and commercial power
frequency for freguency comparison. If the
oscilloscope horizontal sweep rate is syn-
chronized to 1/6 of the 60-cycle power fre-
gquency, a single stationary synchronizing
pulse superimposed upon the single-line 6~
cycle trace 1ndicates that the test set puls-
ing rate is 10 pps. The CAL PPS potentiom-
eter 1s then adjusted to produce a l0-pps de-
flection. Similarly, other points on the
scale may be calibrated by employing other
ratios of multivibrator synchronized pulses
to sweep speeds which are even submultiples
of a standard reference frequency. Oralnar-
ily, power line frequency 1is accurate to (.1
cycle per second. For general use, the test
set pulsing speed is calibrated at 10 pps.

4.06 The multivibrator synchronizing pulse
i1s derived by differentiating the
abrupt voltage changes which occur at ele-
ment 6 of V1. The C8, R14, R15, and CR2
varistors are provided for this purpose.
This pulse actually consists of two voltage
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spikes, one positive and the other negative,
separated by approximately 0.015 second.
Trhey also have a high ratioc of amplitude to
duratlon. A sultable positive triggering
pulse for the percent break multivibrator
72 1s obtained by the combination of R1l4,
R15, and CR2. These serve to attenuate the
negative portion of the synchrenizing pulse
with respect to the positive portlon and
thus produce a suitably shapped pulse for
triggering the single-cycle multivibrator

s

V.

L

(&)

7 When the CONT PLS key 1s operated to
~he DIAL PLS position, pulsing will
cease until trigpered by the 5LB @i al. The
<1zl pulses are shapred by a differentiating

circulit so that V1 will be triggered once
f2r each dlal contact break. V1 goes
arough 2 single cycle and then triggers V2
during continuous pulsing. R75 and C1E
e needed to attenuate transients at the
1gger gr ¢ of V2 due to chatter *n the
sl tact when 1t recloses. Optlion ZIC
£,changes the code of CRl,and changes
the wiring anc code of C18 to make the test
set immune to dial transients. C18 serves
2 dpoutle purpose: It Rlleows the “es<
set -5 be used with the pulse-repeating
adapteb and i1t is part of the diszl tran-
bi dification., When the test set has
it will be designated 23-1,

opbton HC,
PULSE DURATICN MULTIVIBRATOR

L2E In this mu¢uivibrato plase current

;:tron tube ciements
in the z2%hode bias

3

'3l
W'l

-

from conducet inr.

riggering pulge arr

and U CCﬂduct and proiuce 2z gudden volt

age drop in piate resistor R16. This droo

in voltage 1= transferred to grid 7 by ca-

pacitive coupling controlled by the ADJ %

Bi( switch., Its effect prevents elements 6
and ¢ from conducting for a period of time,

whick is determined by the switch sett.nz and

the -ositlon cf the ADJ ¥ EK potentiometer.

Tnus, the ratlio of corducting to nonconduct-
ing time of elements 6 and 8 is variable by
cans ¢f a ccarse adjustment of capacitance

»d a fine adlustment of grid vias po-

ential., It is desirable in the use of

chese two controls to use the minimum

value of capacitance (3 switch position)

which will perrit adjustment to the desired

rercent break.

Hach :ire a pos;tive
lves at grid 3, --ewents

DNH’ r

o1

ot m

L.73 Percent

break output of this test is
determined by the ratio of the P re-
1z brezk contact c¢losure interval to the
sum of the malke and break contact closure
‘rtervalg., Trhis in turn is determined by
4the conduction and nonconduction intervals
o7 multivibrator V2 as determined by the
toarse and fine ADJ % BK controls. A meter
iv included for reading the percent break
cf the P relay contacts to within 1 per-
zent on 1ts black scale when keys PLS and

- ISSUE 11B

MEAS % BK are normal. Thus, any percent
break can be readily set up and, when the
PLS key is subsequently reoperated to LINE
or DROP, an on-hook signal bearing that
percent ratio to the pulse cycle will be
sent out at a rate determined by the pulse
speed control.

4,10 C18 is required to suppress translents
or falise triggers at grid 7 of the

V2 tube. These transients occur when a 2B

set 1s used to pulse the internal Al relay

of the adapter or any 22l-type relay.

Wnen this capacitor is provided, the 2B set

shall be designated 2B-1.

5. PERCENT BRIAMN MEASU

RZMENT

5.01 Continuous pulses received from either
line cr drop eguipment may be meas-
ured with the percent bdbreak meter. The

MZAS % BY key operated tc either LINE or
DROP substitutes the meter for the normally
connected Z or L lamp and bLreaks the con-
tinulty between llZne anz drep eguipment.
Dial quSes cannot be measured since 10
puises, the maximur which a dial can pro-
duce, are insufficient for the percent

break meter to come to a steady average
reading. On continuous pulses received from
the dror on an ¥ lead, percent break is

read on the black scale. Pulsing signals
received from the line on an E lead are

read con the red scale. In other words,
whichever scale has its zerc under the meter
pointer during an off-hook signal 1s the one
that should be used to read percent break

when the S‘Tﬁ:l is replaced by continuous
pulsing from the same dirscticon of signai-
ing.

5.02 ;he perc hreak meter itself is

ent
nc_uentally a percent make type
since c*rren flows througi: the meter upon
circuit closures. It is sc designed that

it will read percent break equally well

upon alternations between ground and open
circult or between grcund and the same local
battery that is used to supply The test set.
The only.calibration necessary for this
meter is to check that the pointer positions
are in line with the ends of the scale for
zero current and full scale current. The
former it the usual mechanical meter pointer
adjustment. The latter is a full scale
current adjusmenv by means of the CAL % EK
potentiometer

6. MISCELLANEQUS

6.01 A multiscale microammeter with a
medium amount of damping has teen

furnished as a means of indicating pulsing
rate in pulses per second. Its use as &
general purpose 0-to 20-ma milllammeter and
0- to 20-vclt or 0- tc 200-volt 500w/volt
voltmeter preclude providing sufficient in-
herent damping in the meter movement for
satisfactory pulse rate readings. Suffi-
cient damping 1s therefore obtained in the

Page 5
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FP3 pesition ¢f the scale switeh by adding

capacitances €3 to C5 inclusive or C2C.

€.52 The RR facx is provided to permit use
of the 20- or 200-volt voltmeter as

ar indicator for a release time adjustment

of & relzy designated RR in the v* =ignal-

ing circult SD-55954-01.

7. PULST REPEATING ADAPTER CIRCUIT™ (FIG. 5)

CIRCUIT CCMPONEXTS

ontact relay designated
ulse repetiticn ané

) A retary-type selector switch, desig-
nated FUNCTION, used to select the
mcde <f operatior.
‘2. Ancther rotary-type selector switch,
designated LIAK, ised for selecting
Zezy wvalues,
ce Kkeys, designated
fer selecting lcop
Cperatlon ¢f any key
& amcunt of re-
e loct circult.
3 facks, desigrated I, 1, 3, &,
and CF, used for connecting
~he (LU under tesc tI the 2B set,
. rent Jliw relay test set
sey, de atel CF,
The rel 3 ke giv
'y a8 r te
teh ol v
ter, designatec
cc adjiust the

{n) Trz connector, designated S¥, used to
cornect T¢o the & socket zf an EIZ or
an Z1S SF uni:c,
\i} Cne resistance larp, designated LF‘DO
used in series with the -U4F volt
tattery when performing the overall test-
inz 2 CX, DX, and SX circuiss.
(l" Tne 221-type relay, designated Al,
used Tor pulse repetition when a cable
zalr ig connected across the contact of
the relay under test. The use of the
22l-vype relay is described in greater
detail In B3P Ssctlons for pulse-repeating
relays in local systems.

{#' Varicus resistors and capacitors.

MEN

MEN

CONKECTING ARRANGEMENTS AND PR RELAY CONTROL

7.02 The 2B-1 set is connected to the
adapter by patch cords between the

M and E Jacks and the M1 and E1l Jacks, re-
spectlvely. External circuits to be tested
are patched to the S and R jacks or the S/R
Jack of the adapter. Signals can be sent

to the circuit under test on the springs of
the S jJack and received on the springs of
the R Jack or a combination of both sending
and receiving functions can be performed
using *he springt of the 8/R jack. The
technique to be used depends on the circul
under test and the test tc be performed. -
The PR relay of t“- adapter 1ls under direcs
control of the Zp-1 set via the M lead

patch cord from the M jack to the Ml jack.
The E lead patch cord from the El jack to the
E jack permits the adapter to transfer

incoming pulses from tne clrcuit undsr te:z:
to the measure percent break birc41t ¢l tne
23~1 set where the percent break cf these

culses

can e measured,

1 operate on -2% wglts
sistance Lamp anc

: these signzls ars
See 2,02 t“* ugh

1 for description of how the battery or
und conditions may te obtained at the

] the 2% or 23-1

e ¢

le
pilied by a 25-1 se

c3

ta) i+
® .

=
g .
14X OO s
10
‘-D’
30
m
0O
(&) "1
o
ct @ o
Yt et
DO palr
(GRS ]
o

o
»

ot cf i

a
nected 2
FUNCTION sw

le
e

3

it two poles
per pole, ana
s and is used to
modes of operaticn.
for consideraticr 1in

TeRT A, T At

o0
3 bR Y
l’lO

:J

b phpn el YRR LY
Q [t

£
7.85 through
greater dega1¢ ¢cf the various FUNLCTICH
switch positions. The PR relay transfer is
a nonbridging or early break-make set of
contacts. K127, C100, R12E&, and Cl01l are
permanently wired across the PR transfer
and provlde contact protection for this
relay under all pulsing mcdes of operation.
The values of these components are chosen
so that they will have a negligible effect
en the pulsing of the relays under test.

FUNCTION SWITCE POSITICNS (SEE SKETCHES :,
2, AND 3 FOR SIMPLIFIED SCHEMATICS OF
ADAPTER;

A. CX Position

7.05 This position is provided to perforn
overall pulsing tests on CX, SX, ani
DX circuits at their equipment locations.
When in this position, pulsing of the F& re-
lay causes the voltage at the ring of the I,)%
battery

Jack to alternate between -48 vols
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This method of pulsing 1s
i bhat which 1s produced on the M
lead of the 2B-1 set. The differences are
that the nonbridging transfer of the PR re-
lay is used in place of the bridging trans-
* fer of the P relay, and a 1000-ohm resistor
R120 is connected from the ring of the S/R
Jack to ground. Also, there 1s no inductor
or resistor in series with the M lead bat-
tery. R100 substitutes for the 1000-ohm
resistance found in mest trunk circuits.
henn the circuilt to be tested 1s patched to
tre S/R Jack, outgoing (battery and ground)
cuicses from the adapter will appear on the
ring, ani Incoming rulses from the circult
under test (grouni and open) will appear on
the sleeve., The sleesve of the S/R jack 1is
nnected to the tip of the E1 fack in-
© by m°=“s zf the “VCTIQX switeh
£ the percent

break f tn° i“ccmirg pulses

7.2 This position as well as the TB-TD-TF,
T2, 2nd TE positicns zrs proviied to
zroly the various toll pulsiﬁg reguirements
fovr pulge-repeating relayc. In the TA
ogltion, the maxe contaet cf the FR relay
is ghunted ov the comtinztior of RiD1 in
Series witn Cl02. Qutgoisg open ani closure
pulses are applie: across the tip ard ring

of the 8/F lack where zhe re;a‘ under test
enall be connected. Incoming pulses from
+the Nlﬁb under te st appsar at the sizeve
of the YR :zci anc are utumed f.'o the per-
cént breal meter of *”F 2E~. 9@8% for measure-
ment.

~ ey e

TE-TD-TT Positlon

T.I7 @ this positon, the PR relay applies
Pulses throvgh the network comprise
of =1C7, Tl02, RICTX, and R10t to the tip and
rinz <f the S jacx, whieh in turn is patched
40 the circuis under test. The sleeve of
¢his (ack is grounded to busy the circuit
under tegt. Feoturn pulseg are received for
ntasureneﬂt across the tip andé ring of the
T Jar¥ as cpens and closures. In order %o
c*f'c"* the received open and cliosure to
. and greund pulces as required by the
percent breek circuit of the 23-1
e tip of this Jack 1s grounded and
ing is connected to the E lead tip.

2, TC Position

7.CE In tkis position, the make contact of
the PR relay i1s shunted by the com-
tination of K101 in series with Cl02.
Jutroling pulsec are apprlied to the circult
wnd or. a loop basils through the send
reys to the tilp and ring of the S jack.
cieeve ¢l the S Jack is grounded to busy
circuit under test. Returned pulses

appear across tic and ring of the R Jack

or from ring of the R jack to ground.

These pulses are converted to the open and
ground type and are transmitted to the 2B-1
set measure percent break circuit.

E. TE Position

7.09 1In this position, the PR relay pulses

fhe current reversal network made up
of R10S5, R1G6, C104, K107, C1l05, R108, R10G,
and R11C. The outputs of thils network are
connected to the tip and sleeve of the S
Jack where they are made accesslble to the
clreuit under test. Return pulses are re-
ceived by the adapter on the sleeve of the
R Jack which 1s internally connected to the
E lead and therefore to the measure percent
brezk circult of the 2B-1 set.

F. P/C Pesition

7.10 This pesition is provided %o self-
check the pulsing output of the PR
relay. One terminel of the make contact of
this relay 1s returned to the 2B3~1 measure
percent btreax circuit via the E1 Jack tip;
the other terminal is grcunded. When ad-
Justing the >R relay, the red scale of the
£ set perceny breazk meter should be used;
there snould bLe nc external connections
“o the zleave of the E£/R Jack.

3. LPl Pocition

7.11 Tnis position 1s provided for in-
service testing of E1C and E1S EF
units fer arrl the le22l systex
pulse~repeasiy guirements A3, 1, El,
2, Fl o TE, u:, 32, H1, anZ J1 for pulse-
repeatirg relavs.
7.12 In this Pesitien, the rake contaghk o€
the PR relay aybpulses pn a loa?
vasic through he loop keys across the tip
and ting cf +hz 8 lack. The pulsing contact
is shunted by a leak networkx which is
provided by the LEAK switch. The LEAK

switeh is a rotary-type selector switch
which enatles various leak conditions to be
applied to the re¢ay under test. The LEAX
witch 1is covered in greéater detail in 7.18.
The sleeve of the S jack is grounded to
make the circuit under test busy. Return
pulses are of the open and closure type
and are converted at the R Jack to the
open and ground type and transferred to the
E lead of the 2B-1 set for measurement.
Certain trunk circuits will require that
outgoing and incoming pulses be transmitted
over a single tip and ring sleeve cord., In
this case, the S/R jack should be used.
This Jjack has 1ts tip and ring multipled
to the tip and ring of the S jack and its
sleeve multipled to the tip of the El Jack.

7.13 When an E1C or E1S SF unit 1s to be
tested, the SF Jones plug on the
adapter should be patched to the S socket

Page 7
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LZIAX SWITCH

7.17 The LEAX switch 1s a rotary-tyce
selector switch witn one pcole per sec-
tion, eleven rositions per pole, and a totzl
of four secticns., The switch positions ar
designated OUT, A, B, C, D, D1, and SF1,
The switch also has four spare positions
whick ars made available fcr new leak corn-
ditions which may be required in the future,
The leak network corresponding to the LZ:iX
switch position is connected in shunt with

the pulsing maxs contact of the PR rzlay
of the adarter when the FUNCTION switah is
in the LPl or LP2 position. The individuzl
networks are made up as follows:
Leaz A < R121 in parallel with ths come
binaticn of R122 in series
witr C106

parallel with
ion of 2126 in

2]
1
.
i}

2129 in parallel wich the
combination of R12C in
series with Cl06

SECTION IIT DATA

(o]

WCRKING

aling test set 1is
n with signalinc

 oan orie

M lead from nert a

hoox signal regulated signai-
ing bartery -4 lamgz as an off-
hook signal s toward thre Zdrogp
equipment on an E lead, a ground as an cff-
hook signal, and =45 volt regulated signal-

ing battery through a 13-A lamp or an open
circuit as an on-hook signal.

1.02 The adapter enables the signaling et
set to be used with trunk circuilts
that require: Loop (open/clcsure),
simplex ground (open/cleosure}, lcop (open/
closure with variable resistance),
battery and zground (reversal of current),zr
loop (open/clecsure through variatle
resistance and leak) as inputs to relay
under test; and supply: open ground, loor
(open/closure), battery {(-48 volts) ground,
or open ground with up to 500~-ohm resistarnce
as cutputs from the relay under test.

2. FUNCTIONAL DEZIGNATIONS

None.
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2. FUNCTIONS (¢) Means for self-checking its pulsing
output,
3.01 Prcvision 1s made for typical cord
lamp supervision in this test set on (d) Means for performing overall pulsing
L 3nd ¥ signaling leads with or without tests on CX, DX, and SX circuits.

continulty between line and drop equipment.

(e) Means for applying in-service loop
pulsing tests to E1C and El1S single-

3.02  On-hook, off-hook, or controlled dc frequency signaling units at the equip-
pulses may be applied on an M lead ment locations.

tc a line signaling circult or an adapter

circuit or on an E lead to the assoclated (f) Connection to a 35-type test set

drop equipment without signaling lead through operation of its keys so that

continulty through the test se* between current flow measurements may be made.

line and drop equipment.

E
4

percent breakx of continuous L, CONRECTING CIRCUITS
ses “ece*ved on an E lead from a

4,01 When this circuit is listed on a key
sheet, connecting information thereon
is to be followed:

V lezd fron tre as:3c1a+=* drop
¥ te measuref bty means of 2

K meter without signalinzs lead
"11‘0“:'s the test set Letween

r eguipment.

rcuits - SD-55337-01,

Si-64T724=C1,
3.04 Adju;twent of pulse speed and percept {t) 1500- or 200-Cycle Signaling Cirouit -
treax is provided for continuous puls- S5-228%4-01 cr 33-5£202-01.
ins and adiustment of percens brez) only on
213l contrciled trains or pulses. .
(c) Miscellanecus Test Jack Circult -
S3-5£137-31,
.02 TFlashing superviscry slgnals may be
croduced under control <7 a connesticn (&) Testirg and Monitcring Circuits for
~o the office interrupter ground. ST Sigraling Units - S5-568137-01,
SD-2£235007, S286333-01, SD-9€519-01%,
. ST-gf8le-T2, SI-36532-01, and 83-3587L-0l,
3.2% Single or rapea ed cn=hoor ard off
hook signals of variable lenzth may be . ..
produced and compared witr certain time (e} Circ Patching Bay Jack Clrecult -
finctions =T a connected vf signaling cir- SU-c =Cl.
~ v d e
oA s
(£} EXC Zfgnazling Circuit - SD-98086-01
or SI-33%86-02.
.27 k scale switzh 1s provided for con-
verting the pulse speed indicator to
- - + - b )
z 0~ %o 20- or O- to 200-vol: voltmeter or (g) E1S Signaliing Circuit - SD 98138-01
1= to 20-ma milliammeter for voltage meas- or 8I-3%135-02.
urements.
(h) Circuits similar to SXS Trunk Circuit -
o . SD-31779-01.
:.3% Through the use of the pulze repeating
adapter circult, tne following func-~
cteps a*epc“ov~§ed it = (1) Circuits similar to CX Trunk Circuit -
- N SD-950u48-01,
{a) Applicatlion of the various pulse- (J) Circults similar to Signal Connector
repeating requirements for pulse- Circuit - SD-95060-01.
repeating relays in toll systems.
g It TURT TEST E EMENT
(b) Ap_tli cation of +the var ious pulse 2 MANUFACTURING ESTING R QUIR S
repeating requirements for pulse
repeating relays in local systems. None

Page 9
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SECTION IV - REASONS FOR REISSUE

C. Description of Changes

D.1 Option ZE interchanges the wiring on tip and ring of

the R jack when the FUNCTION switch is in either the

TE or TC positions. This change 1s made so that toll tests
mEy .- ™

=

-2, 7C, TD, and TF can be performed when the circuit under
test provides open-ground pulses to the ring of the R Jack.

EZ.Z TZILIPHONE LABORATORIES, INCORPORATED



i

A1 189YS "IIN01 ) 19qdwpy Bupjeaday !
9910d JO JIIWWaYdg pIYPIduls - T udIAS |

SADWID MISVAY TRV IS AT IO G BRI, S H g

«
'
_ T8
! uy a1e (snutw) - Jo (snid) + Loy
! BV P - Gv - ay3 Aq papadsad ganyea ‘$pwrwyod
. . Nd %) 'l 3 Uy JJe saniea duwjyoedes ‘wwyo oy
: - . ¢ dg DT maI
i ooot]] o0ev ey . 9 BINTEA 2DUGISTSII ‘PITI T3 3
m,l R | oY T I R B ssafun ‘E puw ‘Z ‘1 YNAs ur I
wA | M W woee .
. : o | Lo TR v
v [ oot en. v n adaz 3
. A2 'lr'lil.‘ll <|||.
Sld et ]
v B ol -»- or- a0
aw e Anna NS S QONng e o001 @
g Gl o> Sow Yd
v Y - - 3 e 3. 2 0007 et
'l = e & P et e L [ T - DU D R
151 4T S s Wao.u L] " aig¥ P
: . L]
i . D
—p | T + ~o | i T Fe ey e
—v a g m< 3 ec4z 3
by s’ : Toasl .
: 294 335
— et AHV
—A | p——h Saaw oon J
T)olo.f ] 400V BNt o 3d P
— i a—— A R L
2 e Jav-ar ) v [ SR O aiai
1 ey L * wee
i _— . e NI
— oy
—y — - ammeses e ] =¢<|'.t —
v v Lo | 0y
v [ 13 w42 3
—n .H us <59 w.e.uu gn @
-y —— .
- MR =t i o o Hd) L .
| 2ot = bHid : : egire | ove
1 2 w< ol i W
———— e e ————— e ———
L
- R ] L U iv
ﬁ V1] 13 s )
v X h
S 300
Wi v ©)
S 000 onir R - .
| S | e | BT e o P TR
9 et s ud ' W
- e} JUUNY PR I
—I|l.|‘ rosmmmmenaneli i bbb R Y | re -
v 13 Y VQN v‘ - Q(\ -
c v oo + ] @
oow » OUL Y| e ] b Y
—y ey v - —_— A — @ *» e T N e v LR e TR A
-— L A—-ar Hd w " ", HA
Sd e we 00id | Ha vt
asn Qv0> awaors BRI LIRS
bﬁuﬂvv 17INK0) L2812 it4vay 1330007 e .«vl.- » zu_v__u_"sMQ

H11 Ansst 0 4€196 @






