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CIRCUIT DESCRIPTION

| COMMON SYSTEMS
£05 CONTROL UNTT CIRCUIT

CHANGES

L. Descripblon of Changes

D1 HNote 203 has been revised Lo sdd the following non-
necting cireullb:

Yor Master Scanner Appligue Circult (8D-1a1%3-017."
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CIRCUIT DESCRIPTION

COMMON SYSTEMS
60A CONTROL UNIT

CHANGES

B.

Changes in Apparatus

B.1

In F31i:
Removed

Rl, R2 Resistors,
1454, 898 onms

In F82:

Removed

Q101 through Q106 and
Qé@% Transistors -
104

Ql07., Q109 Transistors -
16B ,
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DEPT 5111-EVK-CEP
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Replaced By

Rl, RZ Resistors,
2214, 898 ohms

Replaced By

Q101 through QLO6 and
QL08 Transistors -
167

R1O7, Ql09 Transistors -
16K
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CIRCUIT DESCRIPTION CD-99331-01

ISSUE L
APPENDIX OAC
DWG ISSUE TAC

COMMON SYSTEMS
60A CONTROL UNIT CIRCUIT

CHANGES

D, Desecription of Changes

D.1 In CADl, leads A and B were added.
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CIRCUIT DESCRIPTION

CD-99331-01

ISsDE 1
APPENDIX 50
DWG ISSUE &D

COMMON SYSTEMS
60A CONTROL UNIT CIRCULT

g.!

T to SP and TR. Markings changed back to T and § on PS 1s App
Fig. 1, SC-7, Circuit Requirements, and CAD 1.

Marking of relays had been erroneously changed from S and

BELL TELEPHONE LABOBATORIES, INCORPORATED
DEPT 5111-WWG~CEP
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CIRCUILT DESCRIPTION CD-99331-01
ISSUE 1

APPENDIX 4D

- DWG ISSUE 5D

COMMON SYSTEMS
60A CONTROL UNIT CIRCUIT

’ CHANGES
) D.  Desgription of Changes
D1 Note 203 is added.
D.2 'In FS1, lead designations A and B for terminals 17 and 18,
respectively, are added, along wlth reference to Note 2U%.
BELL TELEPHONE LABORATORIES, INCORPORATED
DEPT 5111-EVK-CEP
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CIRCUIT DESCRIPTION €D-99331-0
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APPENDIX 3D

DWG TSSUE Ap

COMMON 3YSTEMS
HOA CONTHOL UNIT
CIRCUIT

CHANGES

A. Changed or Added Functions

A.1 Make contact 12 (8P relay) has been zdded. Con-

tact 12 is to be wired to TB1-17-18 for ESS ap-
plication. Terminal 17 is to be wired to swWwinger of
contact 12, SP relay.

D. Deseription of Changes

D.1 The 3D has been reissusd to indicate J9U329 code.

D.2 Note 105 has been changed to indicate change from
apparatus to egquipment. ’

D.3 ED-99653-30 has been added for A-152907 assembly.
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CIRCUI% DESCRIPTION CD-99331 -k
: 13808 1

APPENDIX 2B

DWG IS8UE 3B

COMMON SYSTENS
CONTROL CIRCUIT
608 CONTROL UNIT

CHANGES

D. Description of Changes
D.1 Added Equipment Note 202,
D.2 Added Circult Note 105,
D.3 Added 185A networks across S and T relays,.
D.4 Added battery range -42.75 to -5B2.5 volts,
" D.5 Added "or to connecting circuit as rsguireé” ﬁs connecting

circult informatlon associated with lesds T, R, Ti, and
Rl.

D.6  Added under SECTION III, Paragraph 4, CONNECTING CIRCUITS:
No. 1 ESS Combined Milliwatt and Loop Around Test Circuilt -
S5D-1A225-01.

BELL TELEPHCNE LABORATORIES, INCORPORATED

DEPT 5112-MCN-FFR

Page 1

Printed in U.85.4. 1 Puge




CIRCUIT DESCRIPTION

D.

COMMON SYSTEMS
CONTROL CIRCUIT
60A CONTROL UNIT

Description of Changes

D.1
D.2
D.3
D.4
D.5

Added Equipment Note 201.

Renumbered TBl terminals,

Added relay contact S8 omitted in error on Issue

Added reference to JO4o0L4,

Added CAD 1.
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CIRCULT DESCRIPTION

CD-44331-01
Iague 1
Dwg Isgue 1
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COMMON SYSTEMS
CONTROL CIRCUIT
GOA CONTROL UNIT

SECTION I - GENERAL DESCRIPTION
1. PURPOSE OF CIRCUILT

This cirecult, when installed with
loop-around test facilities (covered by
8D-38100-01), provides a means of elimi~-
nating unauthorized telephone service con-
nections.

2. UGENERAL METHOD OF OPERATION

This circult provides facllities for
detecting a 1000-cps (*2%) test tone and
closing the loop-around path when the test
tone on elther line exceeds -15 dbm. The
circult will open the loop-around path and
terminate both lines upon detection of any
signal (such as S§eesh§ other than the 1000~
cps test tone that falls within the volce
frequency range and that exceeds -45 dbm,

A control 1is provided to reduce the cirouit
sensltivity.

The detector clroult bridges the test
line with approximately 100,000 ohms to in-
troduce less than 0.1~db transmission loss
to the test tone. When the loop-arocund path
is opened, the transmissiocn loss 18 approx-
imately 85 db,

SECTION II - DETATLED DESCRIPTION
1. GENEBAL

The disabling cirecult which functions on
48-volt central office battery, ls contalned
on a 2-inch mounting plate intendsd for 23-
inch relay rack mounting. It consists basi-~
cally of a test signal level detecting clr~
cult which operates a relay to close the
loop-around path, and a 1000-gps rejection
filter followed by a second level detector
circuit which operates g relay to open the
loop-arcund connection.

2. AUTOMATIC CONTROL §S§}}_

In the standby condition {no test signal
present on either line) relays T and S are
bBoth released and the bridging clrecult in-
troduces approximately 85-db loss to impede
any unauthorized transmission. A 1000-cps
£2% test silgnal appearing on elther line
above ~15 dbm is transmitted through the
bridging circult with approximately 44-db
loss to input transformer Tl. The signal
is then amplified by transistors Ql01, QloZ,
and Q106 and rectified by CR104., The posl-
tive dc voltage across Cl25 is spplied to
the base of transistor 109. When the
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voltage across capacltor CI25 sexcesds approx-
imately 1.5 volts, transistor Q100 is
forward-blased sufficlently to operate relay
T. The line signal level reguired tu causc
operation of relay T is determined by ad-
Justing the TONE control, R106.

Relay T operated:

(a) Disconnects termination consistlng of
Rl and C1 from leads "T" and "R",

(p) Disconnects termination consisting of
R2-and €2 from leads "T1" and "R17,

(¢) Connects leads "T" to "T1" and "R" to
"R1" permitting transmission of the .
1000-cps test tone.

Relay T remains operated ap long as the
tone 1s present unless speech (or other
signal outside of the notch {llter freguency
limits} appears, ’

& 1000-¢cps rejection filter is provided
in the speech channel to reject the 1000~
cps test signal but permit the transmission
of speech or other ocut-of-band signals. The
rejectlon cirecult is composed of two highly
selective noteh filters. The first fllter
composed of capacitor Cl0O5, FF-1 control
1101 {adjustable inductor), and FN-1 control
R108 18 tuned.For maximum rejection at 985
cps. The second fllter secilon compoped of
capaclitor CL06, FF-2 control L102 {adjustable
inductor), and FN-2 control RiIL1Z 1s tuned
for maximum rejectlon at 1015 cps. The ocom-
posite filter provides approximately 50 db
of rejection over ithe desirsd Ireguency
range. ‘

If apeech appears on the 1line at a level
above -U5 wvu in the presence of the 1000-cps
tone, 1t will be transmitted through the
bridging circult to input transformer T1,
amplified by transistors QLO01 and Ql02, and
transmltted through the noteh filters to re-
move the 1000-cps slgnal., The remalnly
aignal ig further amplillied by transloiors
Q1I0%, QI04, and Q105 and rectified by CRIOL
to trigger the monostable multivibrator eon-
sisting of Q107 and §l08 thersby operating
relay 3. The speech level requlred to cper-
ate relay 2 is determined by adlusting the
SENS control R114. When the do voltapre
across capacitor C121 exceeds approximately
1.5 volts, transistor QIOT conductn te oper-
ate relay 8. . The drop In the collector
voltage of transistor QLO7T 1g transmitted

L.
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ep-99331-01, I83UE 1

as a negative pulse by capacltor glel to the
Lase’ of transistor Q108. Transistor glo8 1s
thereby turned off and remalns noneonducting
for approximately 3 seconds until capacltbor
019k aischarges through resistor R139. Dur-
ing the period that QL0B 1s nonconducting,
transistor Q107 18 held on {forward-blased)
by current flowing through reslstor R141,
After the 3-second delay, transistor Q108
starts to conduct and the blas current
through R141 from the collector of Q108 to
the base of QLO7 reverses polarlty to turn
Q107 off and release relay 4. Howsver, if
s speech signal 1s still present on the line,
the resultling positlve vollage across g1z
will hold Q107 on until the speech level 1z
reduced below =45 vu,

Relay § operated:
{2} Releases relay T.

Relay T relessed:
(a) Opens counzetion between leads T and
“imyt ang leads "R and "R1".

(b) Comnects R1 and Cl across leads et
and "R" for ilne terminatlion.

(¢) Connects R2 and C2 across teads "T1"
and "R1" for line terminatlon.

When relay S releasges, ra2lay T operates (if
1000-cps tone 1z still present) and the
transmission path is restorsd. Relay 3 will
operate to rolease relay T whenever gpeach
or other signal outside of the noteh-filter
1imits appears on elther iine. Each time
relay 5 operates, the trangmission path 1s
opened for at least % geconds. Tnz attack
time of the clrcult is fast enough to pre-
vent any lntelligible speech above 45 vu
from beirg transmltted 1n the presence of
the tone.

3. MANUAL CONTROL

The 2-positlon key on the 504 control
unilit providess for manual eontrol of the loop-
apound connectlon. Wnsn key 14T 4g turned

o the IOT {loop cub-through) position, the
1oop~around path 18 rlosed through contacts
on the key to remove the control circult
fpom the loop-avound, for example, durlng
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maintenance or to permit transmisslon testing
at frequencies other than 1000 cps. With the
key in the normal (NOR) positlon, the loop-
around connzction is automatically controlled
by the B60A control unit,

SACTION III - REFERENCE DATA

1. WORKING LIMITS
Hone . 7

2. FUNCTIONAL DESIGNATIONS .

Designation Meaning
FR Filter Frequency , i
FR Filter Null
cT Loop Cut«Through
HOR Normal
8 Spesch L e
T Tone ‘
SENS Bensitlivity

Designations not included in the above list
ape peference deslgnatlons and have no fune-
tiongl meaning.

%, FUNCTIONE
This eircult provides:

(a) Facilities for closing a loop-around

path when a 1000-cps *2% tone on elther
test line is present at a level of -15 dbm
or higher.

(b) Facilities for opening the loop-around

path establlshed by the presence of
the 1000-cps test tone when any audlo
signal other than the 1000-cps test tone
sppears on elther line &t & level higher
than -45 dbm.

{(c) A key for closing the loop-around path
as may be reguired, for example, dur-

ing maintenance or transmission testing at

freguencies other than 1000~cp8.

4, CONMECTING CIRCUITS

Wnen this circult 1s listed on a kay~-
sheet, the connecting information thereon r
ia to be followed. A typleal connecting c¢cipr~
ault 183 Transmission Test Idne or Test
Tpunk Circult SD-98100-01.
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