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Introduction

This manual is a compilation of BSPs covering the more commonly used
Interconnecting Arrangements. The manual is intended to support the Plant
Craftsman in his daily work operations while installing and maintaining
Interconnect Arrangements.

For information not contained in this manual, refer to the standard BSP
files.

ISSUE 4, JULY 1977
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LISTING OF USOC CODES AND RELATED BELL SYSTEM PRACTICES (Cont)

(L:’cs)oD(E: NUSISI;’ER VOLUME ::‘ts)g(é NUI\BIISBPER VOLUME
Cc27 463-370-102 11 RC1 463-340-120 I
C232W 463-360-103 II RDL 463-340-110 I
C234W 463-360-102 II RDL 463-340-111 I
DCK 463-332-100 I RDM 463-340-110 I
DCT 463-332-110 I RDM 463-340-111 I
DCw 463-332-120 I RDMZR 463-340-101 I
FTM 463-341-103 I RDY 463-340-101 I
FTP 463-341-102 I RTT 463-340-120 I
GC2 463-382-100 I STC 463-340-103 I
GTS 463-340-112 I STP 463-341-101 I
HZM 463-382-102 I STS 463-340-102 I
JTA 463-322-101 I Sus 463-340-100 I
JTC 463-322-100 I SUT 463-331-106 *
KTX 463-382-104 I SU4 463-340-100 I
LOH 463-331-105 I Su6 463-340-100 I
LVH 463-311-105 I SU6AQ 463-340-102 1
PVF 463-390-100 * su7 463-340-100 I
QKP 463-311-109 I SUTQW 463-340-104 I
QKT 463-311-100 I TAS 463-350-110 II
RCX 463-382-100 II TSPZ1 463-382-105 II
RCZ 463-340-120 I TSPXY 463-382:105 II

VCP 463-300-109 1

* Because of limited application, BSP is not
included in this manual.



BELL SYSTEM PRACTICES
Plant Series

SECTION 463-350-100
Issue 1, November 1970
AT&TCo Standard

VOICE CONNECTING ARRANGEMENT CDA
INTERCONNECTING SERVICE UNIT F-58003 AND ASSOCIATED
F-58004 KTU AND F-58015 CONSOLE

1. GENERAL

1.01  This section provides identification, installation,

operation, maintenance, and connection
information for Voice Connecting Arrangement
CDA used to terminate a line from a customer-provided
(CP) PBX to the telecommunications network.

1.02 Information in this section was formerly
contained in Section 463-300-101 which is
hereby canceled.

1.03 The customer must be informed by the
manufacturer or supplier of the equipment

of the proper use and operation of Voice Connecting

Arrangement CDA with his equipment.

1.04  If the customer wants a copy of the Technical

Reference which covers this interface
specification, the customer should contact the local
Telephone Company Business Office or the Marketing
Representative.

2. IDENTIFICATION
(a) Purpose

@The F-58003 Interconnecting Service Unit
(ISU) (Fig. 1 and 2), equipped with a number
of F-58004 Key Telephone Units (KTUs)
equal to the number of central office lines
required, and the associated F-58015 console
(Fig. 3) provides 2-wire manual access
between Bell System Lines and a CP manual
PBX arranged for supervision. Fig. 4 shows
a typical arrangement for up to five Voice
Connecting Arrangements CDA, Fig. 5 shows
a typical arrangement of the maximum of
17 Voice Connecting Arrangements CDA.

@The arrangement limits excessive levels from
customer-provided equipment and provides
protection for personnel and equipment
against hazardous voltages.

(b) Ordering Guide

@ Unit, Service, Interconnecting, F-58003 (one
per five CO lines)

@Unit, Key Telephone, F-58004 (one per CO
line)

@Console, F-58015 (equipped with one 599A
and one 598A key)

Note: First production models were supplied
in light beige -60 only. Later production
models are supplied in moss green -52, white
-58, light beige -60, and light gray -61.
@Block, Connecting, 66M1-50
@Block, Connecting, 66B3-50
@Cord, Power

P-40J326 (1-1/2 ft)

P-40J327 (2 ft)

P-40J328 (4 ft)

P-40J329 (6 ft)

P-40J099 (12 ft)

Replaceable Components (Console and ISU)
@ Unit, Power, 28A1
@Cover, P-44C515
@Key, 598A
@®Key, 599A

eDial, 8C

© American Telephone and Telegraph Company, 1970

Printed in U.S.A.
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(c) Design Features
Interconnecting Service Unit

@ Approximate dimensions are 16-1/2 inches
high, 13-1/2 inches wide, and 10-1/2 inches
deep (Fig. 2).

@ Consists of three receptacles which house
five 913A connectors into which five F-58004
KTUs can be plugged (Fig. 1).

@A 28A1 plug-in type power unit that supplies
negative 24 volts battery and ground (Fig. 1).

@ Components are mounted on a 31B apparatus
mounting which is mounted on a 177-type
backboard (A569329).

Console

@®The F-58015 console is supplied with one
599A key, one 598A key, and one 105B
apparatus blank. If the 105B apparatus
blank is replaced by a 598A key, the console
will provide a maximum of 17 pickup buttons
and one release button.

28AI POWER UNIT

AMPHENOL
CONNECTOR

\)
9I13A CONNECTOR

F-58004 KTU

Fig. 1—F58003 Interconnecting Service Unit (Cover
Removed)

Page 2

P-44C5I5
COVER

A25B
CONNECTOR
CABLES

POWER CORD

Fig. 2—F-58003 Interconnecting Service Unit (With
Cover)

8C DIAL 599A 598A 1058
KEY KEY

APPARATUS
BLANK

RELEASE BUTTON

Fig. 3—F58015 Console

3. INSTALLATION

3.01 The ISU will mount to any surface. A

backboard is not required unless mounting
to a damp surface or when a backboard would
facilitate mounting.
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66MI-50
CONN BLK

F-58015
CONSOLE

CUSTOMER-PROVIDED

MANUAL PBX (TYPICAL)

66B3-50

CONN BLK

TERMINAL
A B

CENTRAL (5) €O LINES
OFFICE
105-130V
F-58003
sorg E] INTERCONNECTING
¢ SERVICE UNIT
Fig. 4—Typical Installation of up to Five Voice C ting Arrang ts CDA

3.02 Refer to the Plant Series section in Division
463 for mounting backboards.

3.03 Refer to the Plant Series section in Division
461 for mounting 66B3-50 and 66M1-50
connecting blocks.

3.04 The interconnecting service unit may be
used with CP manual type PBXs.

3.05 The customer must provide a 105-130 volt,
60 Hz outlet. This outlet should not be
under control of a wall switch.

Page 3



SECTION 463-350-100

66MI-80
CONN BLK

66MI-50
CONN BLK

66MI-50
CONN BLK

66MI-50
CONN BLK

v

F-58018
CONSOLE

66B83-50
CONN BLK NO, |
TERMINAL

A B

F~5€OO$
INTERCONNECTING
SERVICE UNIT
105-(30V

60 HZ

(5) CO_LINES

F-58003
INTERCONNECTING
UNIT

F-58003 SERVICE
INTERCONNECTING 105- 130V
SERVICE UNIT €0 HZ
105-130V
60 HZ

CUSTOMER - PROVIDED
CORD SWITCHBOARD

&

(TYPICAL)
6683-50 6683-50
CONN BLK NO.2 CONN BLK NO. 3
TEARMINAIé TEARMINAIB.

Fig. 5—Typical Installation of 17 Voice C

Page 4

(5) CO_LINES N
(5) €O LINES I \1_/
F-58003 (5)€0 LINES (5) €O LINES (5) €O LINES
INTERCONNECTING
SERVICE UNIT
105-130V
60 HZ
— CENTRAL OFFICE
(2) €O LINES

ting Arrang, ts CDA

(2) CO LINES



3.06 Refer to Plant Series section in Division 167
for proper grounding of power plants.

4. METHOD OF OPERATION
Incoming Call

4.01 Ringing current over a central office line

operates R relay which closes contacts over
the C1 and C2 leads to operate a signal circuit in
the CP PBX. The operator answers a call at
switchboard providing an off-hook indication (contact
closure on CS and CG leads) operating an S relay.
Operation of S relay opens the ringing circuit and
establishes a talking path.

4.02 When the operator gets on-hook supervision

from the called party the connection is broken
at the switchboard opening the CS and CG leads
which releases S relay, restoring the circuit to
normal.

Outgoing Call

4.03 The operator at the PBX connects to a

vacant trunk and provides an off-hook
indication contact closure on CS and CG leads to
the F-58003 ISU. Ground on the A lead operates
an S relay which disconnects the ringing circuit
and completes a talking path to the central office.
The operator then depresses the pickup button on
the F-58015 console associated with the trunk. The
depressed button closes ground through the contacts
to operate a D relay in a particular F-58004 KTU.
D relay, operated, places the pulsing and off-normal
contacts of the dial into the circuit. After completion
of dialing, the release button on the console is
depressed, releasing the pickup button causing D
to release which disconnects the console from the
circuit.

4.04 When the operator gets on-hook supervision

from the calling party, the connection is
broken at the switchboard opening the CS and CG
leads which releases S relay, restoring the circuit
to normal.

5. MAINTENANCE

5.01 When trouble is reported, open circuit leads
at interface connecting block and verify

ISS 1, SECTION 463-350-100

whether the trouble is in the CP equipment or in
the ISU and associated apparatus, by performing
the following tests.

5.02 Transmission Test: Connect a 1013A (or
equivalent) test set across T and R leads.
Set TALK-MON switch of the test set to TALK
position. Connect a short between A and Al leads.
Dial tone should be heard on the test set receiver.

5.03 Dialing Test: Push the dialing button on

the F-58015 console associated with the
interconnecting arrangement under test; then, dial
operator using the F-58015 console dial.

504 Ringing Test: Request that the central

office ring the CO line connected to the
voice connecting arrangement under test. Disconnect
the short between CS and CG leads. Connect an
81A test set between leads Cl and C2 to check
the continuity during the ringing cycle. Continuity
shows the NO contacts are closed indicating R relay
in the ringing bridge circuit is operated. Connect
a short between CS and CG leads to answer the
call.

5.05 Customer False Dialing Test: Connect a

1013A (or equivalent) test set across CS
and CG leads. Set TALK-MON switch to the TALK
position. Dial 0 using the test set dial. Observe
the interconnecting circuit S relay to make sure it
does not follow the dial pulses.

506 If the trouble is in the CP equipment,
inform the customer that the trouble tests
toward his equipment.

Do not attempt any repairs to the CP
equipment.

5.07 Maintenance is limited to checking connections
on connecting blocks, replacement of F-58004

KTUs, or 28A1 power unit, and components shown

in Ordering Guide.

6. CONNECTIONS

6.01 Refer to Tables A, B, C, Fig. 6 and 7.

Page 5
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F-58003 INTERCONNECTING SERVICE UNIT

J1-d5
9I13A CONN

o

)
7
-0
oo
@
z
=

RI L
2500 ‘T 2MF

ca
10MF

R3
10K

-24 -24

MULT,

MULT,

MULT

MULT,

-24 U

NOTES:

1.

n~

»

PIN O, ON JI, J2, J3,J4 AND J5
ARE INTERNALLY STRAPPED.
PIN 2, ON JI,J2,J3,J4 AND J5
ARE INTERNALLY STRAPPED.
PINS 36 THRU 40 ON J6 ARE
STRAPPED COMMON AND TO
GROUND.

D& IS NOT USED.

(NOTES | AND 2)

28AI
POWER UNIT

& -24
&

Page 6

Fig. 6—Connections for Voice Connecting Arrangement CDA (Sheet 1)
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A258 INTERFACE
e CONNECTOR  CONN BLK DO NOT ATTEMPT ANY REPAIRS
KS-16671-L1 CABLE (TABLE C) TO THE CUSTOMER-PROVIDED CUSTOMER-PROVIDED
EQUIPMENT MANUAL PBX
T
26-30 cr cr
|
|
1
Rl 46-50 ¢ ct
8 21-25 cz c2
R -5 | cR CR
P
S 16-20 -
spl
41-45
cs cs
36-40 CUSTOMER-
PROVIDED
A 1-15 ce c6 X Conracs
CLOSURE
97 | A258 TERM.STRIP A | TERM.STRIP B
KS=16671-L1 CONNECTOR [ERM.STRIP 4 | TERM. STRIP
| case F-58015
—_—— 10-TYPE
o 32 o ["ssea kevs | consoLe
oN oN x
14 o7 |
TE 4
£ 13 d 6683-50 (NOTE 4) ™| |
CONNECTING —
i 38 Al BLOCK ol e |
(SPARE) (SPARE) (TABLES A AND B) || THRU L 2
16-20 s R
> -0 > e s ¥ev |
. -5 < P e |
T 26-30 T | I € o THRY 1l |
- 5
-24v " -24v ———((7 05 I
GRD " GRD < e— D6 ——ALS BUTTON |
OoNI
o N ——
¥ : s p [ 1
sz e |
3134 CONN
(NOTES | AND 2) . e N | euse | |
N I A CONTACT |
>0 2 > | T ol
> 7 > | 5| oN :
CENTRAL =
OFF
ENes | | NORMAL 8c
|l ont | coNTacT piaL |
L SPARES
s C |
. ——
S s

Fig. 6—Connections for Voice Connecting Arrangement CDA (Sheet 2)
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SECTION 463-350-100

LINE

LINE

LINE

LINE

LINE

RELEASE
BUTTON

CHAINING
SWITCH

Page 8

599A KEY

DS

—

o ———————

L

A
L
]

D4

D3

D2

D1

A
it

(-

[}

(G

D6

ll‘

i
¥
&H

( SEE
NOTE)

Al
D R
D

LINE
Nl

LINE
10

LINE

LINE

LINE

LINE

CHAINING
SWITCH

598A KEY

Di2

:f}*

Dil

Ha

iy
>

i

-

D9

o8

.
il

[

D7

- ~
]

an od

L

Fig. 7—F-58015 Console Circuit (Sheet 1)
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D6 LEAD NOT USED.

598A KEY .
; ) 7 DI NOTE:
LINE AV_"—*
17 Y
K
L
[}
EH o1
— 3 32 DI7
LINE V_"—ﬁ,\
16
e
L
[}
Dl6
, 5 8 DI6
y—o——¢
LINE A
15 .
L
t
|
¥ ols 7 33 DIs
LINE y——o—%
14 N—
Y
—
4
= D14
b 9 9 DI4
LINE ——t
13 \—
11
L
[
o3 " 34
LINE 1 T
12
{
&
Ly
TB
& i
| 14 |
l 20 +—Q |
\ 19 } 13
CHAINING L 1 |
SWITCH II 1 |
1 ! |
¥ ' !
| |
19 + |
I + 4 4 DI2 L—--
3 + + 29 DIl
5 + t 5 D10
7 + t- 30 09
9 + + 6 D8
1 : + 31 D7
19 + |
' + + | D5
3 — + 26 04
5 + + 2 03
7 + + 27 02
9 +— + 3 oI
1" + 0 4 28 D6 (SEE NOTE)
19 13 é—————— GRD
20 ¢ Q21
- —

Fig. 7—F-58015 Console Circuit (Sheet 2)
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SECTION 463-350-100

TABLE A
CONNECTIONS FOR 66B3-50 CONNECTING BLOCK
INTERCONNECTING SERVICE UNIT CONN. FROM F-58015 CONSOLE
66B3-50 CARLE o CONN
AMP CONN. LEAD CONN. 66B3-50 CONN. LEAD DESIG.
PIN NO. DESIG. BLOCK TSA COLOR BLOCK TSB
26 Tf 1 W-BL 1 D2
1 Rt 2 BL-W 2 D1
27 T 3 W-0 3 D4
2 Rt 1 O-W 4 D3
28 Tt 5 W-G 5 D6t
3 Rf 6 G-W 6 D5
29 Tt 7 W-BR 7 D8
4 Rt 8 BR-W 8 D7
30 Tt 9 W-S 9 D10
5 Rt 10 S-W 10 D9
31 G i1 R-BL 11 Di2
6 D1 12 BL-R 12 D11
32 13 R-0 13 D14
7 D2 14 OR 14 D13
33 15 R-G 15 D16
8 D3 16 GR 16 D15
34 7 R-BR 17 D18
9 D4 18 BR-R 18 D17
35 19 R-S 19 P1
10 D5 20 SR 20 P
36 GRD 21 BK-BL 21 ON1
11 —24 BATT 22 BL-BK 22 ON
37 GRD 23 BK-O 23 SPARE
12 —24 BATT 24 0-BK 24 SPARE
38 P1 25 BK-G 25
13 P 26 G-BK 26 GRD
39 ON1 27 BK-BR 27
14 ON 28 BR-BK 28
0 29 BK-S 29
15 30 S-BK 30
41 31 Y-BL 31
16 * 32 BL-Y 32
2 33 Y-0 33
17 * 34 0-Y 34
43 35 Y-G 35
18 * 36 GY 36
44 37 Y-BR 37
19 * 38 BR-Y 38
5 39 Y-S 39 SPARE
20 * 40 SY 40
16 41 V-BL 41
21 42 BL-V 42
47 43 V-0 43
22 44 0-V 14
48 45 V-G 45
23 16 G-V 46
49 47 V-BR 47
24 48 BR-V 48
50 49 VS 49
25 50 SV 50

Note: Add F-58003 for each additional five central office lines and terminate A25B connector cable on 66-type connect-
ing block. Duplicate connections on TSA. :

* Spare
+ Terminate pairs from central office on TSA 1 thru 10
% Spare at release button

Page 10
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TABLE B TABLE C
STRAPS REQUIRED ON 66B3-50 CONNECTING BLOCK CONNECTIONS ON 66M1-50 CONNECTING BLOCK
66B3-50 CONNECTING BLOCK A25B 66M1-50
LEAD CONN. CABLE CONN. BLOCK
TERM sB DESIG.
NUMBER CONN BLOCK 1 COLOR PAIR
FROM 10 T W-BL
LH\IIES T 56 CR BL-W 1
CT W-0
TH5RU 12 2 R oW 2
14 1 CT W-G 3
CR G-W
TSA ;g g T W-BR
CONN. TR BR-W 4
BLOCK 20 6 T WS
1 25 19 CR SSW 5
26 20 R-BL .
27 21 gL(;R
28 22 =0 7
11 26 RG
LINES 12 8 SPARE GR 8
6 14 7 R-BR
THRU 16 10 BRR 9
10 i8 9 g-s 0
R
TSA 20 12 Cs BK-BL
CONN. 25 19 G BL-BK 1
BLOCK 26 20 [ BK-O 12
2 o7 21 CG 0-BK
S BK-G
28 22 G G-BK 13
11 26 S BK-BR
LINES 12 11 G BR-BK 1
11 14 14 S BK-S 15
THRU 16 13 CG S-BK
15 SP1 Y-BL
18 16 SP BLY 16
TSB 20 15 SP1 Y-O
CONN. 25 19 SP 0-Y 17
BLOCK 26 20 SP1 Y-G "
2 27 21 Sht o
if gg SP BR-Y 19
SP1 Y-S
LEI\II%S 1%6 12 18 3 SY %
14 17 Cl V-BL o
TSA 25 19 E’ 3L6V
CONN. 26 20 = oy 22
BLgCK o7 21 1 VG )
28 25 2 G-V 3
(1 V-BR
2 BR-V 24
Cl V-S
Cl SV 25
SPARE 26
Page 11
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-350-104
Issue 6, December 1975

PROTECTIVE CONNECTING ARRANGEMENTS CDH AND CBF

1. GENERAL

1.01  This section provides identification, installation,

operation, maintenance, and connection
information for the 101-type interconnecting unit
(IU) and associated 69G apparatus mounting, 604-type
panel, or 615A panel when used for Protective
Connecting Arrangement (PCA) CDH. It also
covers the T5A control unit used for PCA CBF,
the KS-20944 protector used for PCA VCP, and
Uniform Service Order Codes (USOC) PFB and
PFC; all of these features can be associated with
PCA CDH.

1.02 This section is reissued to:

o Include information on the 101C IU which
replaces the 101B (MD)

e Rate the 604B panel MD

o Replace the term Voice Connecting Arrangement
(VCA) with Protective Connecting Arrangement
(PCA)

o Add comcode numbers to piecepart numbers

o Add new Table A.

1.03  For detailed information on specified associated
apparatus, refer to the following sections:

463-300-101—604A Panel

463-300-102—604B and 604C Panels; 21A
Apparatus Unit

463-300-104—615A Panel

463-300-109—KS-20944 Protector

463-300-112—75A Control Unit

463-300-113—142A Test Set

1.04 »The 101C IU (Fig. 1) is an improved version

of the 101B (MD) (Fig. 2) and is the preferred
unit for new installations and replacements. Existing
installations with 101A (MD) and 101B (MD) IUs
may be encountered in the field; do not replace
these units unless they are defective. Furthermore,
available stock of these MD IUs should be used if
possible. Refer to Table A for a summary of the
applications and limitations of the three 101-type
IUs.

Note: In existing installations using pulse
corrections, the 103A (MD) pulse corrector
must be removed when replacing a 101A with
a 101B or C.

1.05 The 604B panel (Fig. 3 and 5) is now rated

MD but may be used when available; an
installed 604B should be replaced with a 604C
(Fig. 3 and 4) only when defective. These conditions
also apply to the MD rated 604A-type panel (Fig. 6).

Caution: When 101A and 101B/C 1IUs are
installed in the same 604B or C panel, do
not use a 101A for trunk 9 (position 13)
if 101B/Cs are used for trunks 1 or 3
(positions 1 or 4), and do not use a 101A
for trunk 14 (position 14) if 101B/Cs are
used for trunks 5 or 7 (positions 7 or 10).
If these rules are violated, the AGC leads
of the 101B/Cs will be shorted.4

1.06 For mounting one to six 101-type IUs, use

615A panels. For over six circuits, use a
604-type panel. Consider both the size of the initial
installation and the expected future growth in
selecting the proper mounting equipment.

Do not use the 69G apparatus mounting
for any new installations. Information
is supplied in this practice only for
servicing existing installations of the
69G.

1.07 The customer should contact the local
Telephone Company Business Office or the

NOTICE

Not for use or disclosure outside the

Bell System except under written agreement

Printed in U.S.A.
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OPTION SCREW SWITCHES

Fig. 1—$101C IU¢

Marketing Representative to obtain a copy of the
Technical Reference covering this interface specification.

1.08 This issue of the section is based on the
following drawings:

SD-1E201-01, Issue 5B (101A IU)

#»SD-1E238-01, Issue 6B (101B IU)

SD-1E294-01, Issue 2D (101C IU)q

Page 2

SD-1E200-01, Issue 2D (604A Panel)

SD-69599-01, Issue 2A (69G Apparatus
Mounting)

SD-69631-01, Issue 3D (Power Failure
Transfer)

SD-1E246-01, Issue 2A (75A Control Unit)

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
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DESIGNATION
STRIP HOLDER

1018 IV

615A PANEL

Fig. 2—101B (MD) IU Mounted in 615A Panel
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PTABLE A4

APPLICATIONS OF 101-TYPE IUs

1Y) APPLICATIONS/LIMITATIONS

101C e All applications.
® No limitations.

101B o Not recommended for use with panel COs.
(MD) ® Not recommended for use with CPE equipped
with electronic toll restriction circuitry.

101A e Not recommended for use with panel COs.
(MD) e Cannot be used in conjunction with 75A
control units (PCA CBF).

9I13A CONNECTOR

NOTE! ON OLDER 604B PANELS, POSITION NUMBERS APPEAR INSTEAD OF TRUNK NUMBERS.

INSTALLATION SEQUENCE OF I0I-TYPE INTERCONNECTING UNITS

TRUNK NO. (2103 |4]11|5|6|12[7([8([13|[9]I14
POSITION NO.| | |2 |3 |4 5|6 |7 |89 |l1O[II[12]I13]14

Fig. 3—604B (MD) or 604C Panel, Front View
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i

-
7
-
-

Fig. 4—604C Panel, Rear View (21A Apparatus Unit Not Installed)

Fig. 5—604B (MD) Panel, Rear View
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INSTALLATION

SEQUENCE OF 1018 19C2 POWER UNIT
INTERCONNECTING
UNITS
TRUNK | POSITION
NO. NO.
| |
2 2
3 4
4 5
5 7
6 8
g 10
8 I
9 13 ]
10 3
11 6
12 9
13 12
14 14

10IB INTERCONNECTING UNIT

706 FUSES I

604A2
PANEL

POSITION
NUMBERS

913A OR 914A
CONNECTORS

Fig. 6—101B (MD) IU Mounted in 604A2 (MD) Panel

reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION

PURPOSE

PCA CDH

e To provide an interface between 2-way
ground start CO trunks and a customer-provided
(CP) dial PBX

e To provide voiceband transmissions

e To limit excessive voice signal power levels
from customer-provided equipment (CPE)

e To provide protection for telephone company
personnel against hazardous voltages

e To transmit network control signaling
functions.

Page 6

PCA CBF

e To limit excessive data and voice signal
power levels from CPE.

USOC PFB or PFC

e To provide telephone service during commercial
power failure.

PCA VCP

e To provide an interface between CP power
supply and PCA CDH

e To provide protection for telephone company
personnel against hazardous voltages.

ORDERING GUIDE
(a) For PCA CDH

e Unit, Interconnecting, 101C (one per CO
trunk) (Fig. 1).



(b) Associated Apparatus (Order Separately)

Note: If a 23-inch relay rack is not provided
on customer premises, provide a 16C apparatus
mounting, or equivalent, for the 615A panel
or an ED-91180-72 Group 21 cabinet for the
604-type panel, or their local equivalent.

o Panel, 615A (includes fuse panel only, no
power unit; mounts up to three 101-type
IUs) (Fig. 2)

e Bracket, 99B (one per one, two, or three
615A panels when mounted in 16C or in
relay rack)

o pAdapter, 262A (one per 19C2 power unit
mounted in 16C)4

or

e Panel, 604C (24V operation; includes fuse
panel only, no power unit; mounts up to
fourteen 101-type IUs or twelve 101-type
IUs and two 75A control units) (Fig. 3 and
4

o Unit, Apparatus, 21A (converts 604C panel
to 48V operation)

o Cable, A25B (one per 615A panel or one,
two, or four per 604-type panel) (Table B)

e Cable, A50B (one per 604-type panel) (Table
B)

o Cable, AT5A (one per 604-type panel) (Table
B)

o Block, Connecting, 66M1-50 (as required)
(Fig. 7)

Note: Other type blocks may be used when
specified by local engineering. (66M1-50 should
be used for interface with CPE to facilitate
testing with 142A test set.)

e Clip, Bridging, B (25 per pack, as required)
(Fig. 1)

e Cable, D Inside Wiring, or equivalent (for
connecting 615A panel to connecting block
for CO terminations)

()

1SS 6, SECTION 463-350-104

o Wire, D station, or equivalent (for connecting
external power supplies to 604-type or 615A
panels)

e Unit, Power, 19C2, or equivalent (for 615A,
604A1, 604B, or 604C panels)

o Unit, Power, 29C1, or equivalent (for 604B
or 604C panels with 75A control units)

e Cord, Power (for 19C2 power unit)
9824013262 (P40J326) (1-1/2 feet)
824013270 (P40J327) (2 feet)
824013288 (P40J328) (4 feet)
824013296 (P40J329) (6 feet)
824010995 (P40J099) (12 feet)q

For Power Failure Transfer (USOC PFB
or PFC)

o Set, Telephone, 500C/D or 554A/B (one per
arrangement)

o Cord, Mounting, D4BJ (if delayed restoral
is used, PFC)

e Unit, Telephone Key, 229B—one per four
arrangements if immediate restoral (PFB)
is used; one per arrangement if delayed
restoral (PFC) is used

o Indicator, Lamp, 15-type or equivalent (one
per telephone set when Z option provided,
delayed restoral only, PFC)

e Key, Nonlocking, 551A (one per telephone
set)

o Bracket, 77A (one per telephone set).

(d) For Data Transmission (PCA CBF)

(e

e Unit, Control, 75A (one per six 101B or C
1Us in 604B or 604C panel) (Fig. 8)

For Power Protection Unit (PCA VCP)
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CUSTOMER

CIRCUIT
SIDE

NUMBER

TELEPHONE
COMPANY SIDE

B BRIDGING CLIP

NOTES!

|. WHEN BLOCK IS CONNECTED TO
615A PANEL, ONLY CIRCUITS 1,
2, AND 3 ARE USED.

. CHECK LOCAL PRACTICES REGARDING
THE PROVISION OF LEADS CRVI AND CRV2.
SEE NOTE AFTER PARAGRAPH 3.05.

Fig. 7—66M1-50 Interface Connecting Block
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o KS-20944, L1 Protector (must be provided
when a CP dc power supply is used) (Fig.

Fig. 8—75A Control Unit

(f) Replaceable Components (For 604-Type
or 615A Panels)

e Unit, Power, 19C2 (for 604A2 panel) (Fig.
6)

e Fuses, 70G (1/2 ampere, 18 per 604A-type
panel)

e Fuses, 70F (1/4 ampere, 13 per 604B or
604C panel)

e Fuses, 70G (1/2 ampere, two per 604B or
604C panel)

e Fuses, T0A (1-1/3 ampere, three per 604B
or 604C panel)

e Fuses, 24E (1/2 ampere, eight per 615A
panel)

ISS 6, SECTION 463-350-104

e Indicator, 17C-49 (for optional fuse alarm,
if required, 604B or 604C panel only).

DESIGN FEATURES
101-Type Interconnecting Unit

e Components mounted on epoxy coated 8-inch
80-pin board

e Features ground start operation

e Approximate dimensions: 7-1/2 inches by
5-1/2 inches

e Options connected by straps on 101A and
101B; by screw switches on 101C (Fig. 1)

e Features line impedance matching (101B
and C only)

e Data transmission capability (101B and C
only)

e Ambient operating temperature range 0°F
to 120°F

e Maximum current requirement at 26 volts
de: 0.160 ampere (101A); 0.126 ampere
(101B); $0.143 ampere (101C).4

3. INSTALLATION
69G Apparatus Mounting (Fig. 10 and 11)

3.01 The 69G apparatus mounting should not be

used for new installations of PCA CDH.
Refer to Fig. 11 for connections used in existing
installations.

604-Type Panel (Fig. 12 and Tables C, D, E, F, |,
K and L)

3.02 Mount the 604-type panel on a standard relay

rack or in an ED-91180-72, Group 21, 18-plate
equipment cabinet. Locate the panel within 200
feet (18 ohms loop resistance) of the CPE for the
101A IU or within 1000 feet (100 ohms loop
resistance) for the 101B or C. Connect a separate
ground wire to relay rack or cabinet. The
ED-91180-72 cabinet will hold a maximum of two
604A-type panels or three 604B or C panels (power
unit located externally) or two 604B or C panels
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CIRCUIT
BREAKER
SWITCHES

KS-20944 PROTECTOR
COVER CLOSED

TELEPHONE
COMPANY LEADS

LEADS FOR CUSTOMER
TERMINATIONS

LOAD TERMINAL STRIP
(FOR TELEPHONE COMPANY
TERMINATIONS)

KS-20944 PROTECTOR COVER OPEN

Fig. 9—KS-20944 Protector
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998 69G APPARATUS
BRACKET

MOUNTING

Fig. 10—69G Apparatus Mounting With 101B IU
Mounted in 16C Apparatus Mounting

and a power unit when the drawing holder on the
lower half of its cover is removed. Mount the
66M1-50 interface connecting block within 25 feet
of the panel and in a position which will facilitate
testing between the block and the panel.

3.03 Make electrical connection to the 604-type

panel with connector cables. Arrangement
of the plugs on the panel restricts plug P1 (CO
lines) to an A25B connector cable. Plugs 2 through
4 (CPE connections) are arranged to accept a choice
of cable sizes (see Table B). For example, in the
first arrangement an A25B can be used for plug 1,
single A75A for plugs 2 through 4, or a separate
A25B can be used for each plug. Plug 5 (604A
panel only) is not used with PCA CDH.

3.04 Terminate the stub end of the connector
cable from P1 on one side of a 66B4-25
connecting block for CO lines (Table C).

3.05 Terminate the stub end of the connector

cable(s) from P2, P3, and P4 on the telephone
company side of the 66M1-50 interface connecting
block (Tables D, E, and F). Stencil lead designations
on fanning strips and use B bridging clips to connect
columns B and C together on the connecting block
(Fig. 7).

Note: »Check local practices regarding the
provision of leads CRV1 and CRV2. In some
companies, these leads are not terminated on
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the interface connecting block unless the
customer has ordered toll call indication.4

3.06 The 604A1, 604B, and 604C panels operate

on externally supplied —24 volts. The 604B
can be adapted to —48 volt operation by putting
the option straps in the down position (Fig. 5).
The 604C can be adapted to —48 volt operation by
adding a 21A apparatus unit and putting the option
straps in the down position. Attach the 21A to
the rear of the 604C using the four 8-32 by 3/16-inch
screws supplied with the apparatus unit as a loose
item. Electrical connection to the 604C is made
by attaching each red wire to a 48-volt terminal
and each red-black wire to a 24-volt option terminal.

3.07 When a telephone company power unit is
used, the customer must provide a separately
fused 105- to 130-volt, 60-Hz outlet within reach
of available power cords (see ORDERING GUIDE
for cord lengths) and not under control of a wall
switch. Mount the power unit in the same rack
or cabinet with the 604-type panel it supplies, if
possible, or in a nearby location (see ORDERING
GUIDE for recommended units). When using the
604B or C panel with twelve 101B or C IUs and
two T5A control units, use a 29C1 power unit or
equivalent. The extra current drain by the 75A
units (0.720 ampere maximum) will overload a 19C2
power unit. If CP power is used, it must be
supplied through a KS-20944 protector (see 3.24).

3.08 Connect external power to terminals on rear

of 604-type panel as shown in Table I.
Refer to the appropriate section in Division 518
for proper grounding of power plants, which is
important to prevent damage from power line
surges.

615A Panel (Fig. 12 and Tables G, H, I, and
M)

3.09 Mount the 615A panel on a standard relay

rack or on a 16C apparatus mounting using
a 99B bracket. Remove the center mounting bar
from the 16C to allow the 615A to fit on the 99B
bracket. The bracket holds up to three 615A
panels or two 615A panels and a 19C2 power unit
mounted with a 262A adapter; up to three 101-type
IUs can be installed in each panel. Locate the
panel within 200 feet (18 ohms loop resistance) of
the CPE for the 101A IU or within 1000 feet (100
ohms loop resistance) for the 101B or C. Connect
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69G APP MTG 6684-25 66MI1-50
/ CONN INTERFACE
BLOCK CONN BLOCK
101-TYPE IU 914A
LEAD CONN UPPER(U) UPPER A B CDEF A B C D
-166 A25B
DESIG A AND B KS PLU7G|,1.| 25 (NOTE 1) oo oo °_°(N0TE°“°2)
PIN NO 0-y CABLE YiL) T~ o1 T
-24v ) 17 BLY) 1 d 6 6 600 o o o
G-Y 0-BK(L) 2 CR 2
cs Al 18 0 0 0 0 0 © o0 0—0 O
Al4 22 oy J Y —3 0 0 0O O O i 03 0—0 0
CRVI L
NOTE 3)
] s-y(L) 4 h cG 4
— 0 d d t [ 0 0—0 O
0-v(L) 5 CI 5 T0
—————— 10 0 0 00 © 0 0—0 O+ | CP
Y-G(L) 6 c2 6 EQUIP
LOWER (L) LOWER (L) ————10 0 0 0 0 © 0 0—0 O
KsS-16671,L1 A25B 0-v(u) 7 CRVI Z
PLUG CABLE ———————0 0 0 0 0 O o0—0 o+
BL-Y R-BL(L) 8 CRV2 8
P A6 16 -——————10 0 0 0 0 © -0 O0—O0 O
0-BK Y-0(L) 9 cas| 9
CR A15 12 ——————40 00 00 O o0 0—0 o+
- G-w(L) 10 ” 10
6RD 82 20 >3°Y vl R o, 852 o ol
w
0-Y 201C  KTU
ct A0 17 L~
Y-6
ALl
c2 43
R-BL
CRV2 Al9 3l
0 oRP (AND 2298
L\ POWER
cBS| A7 42 SuPPLY KTUIF
G-W OR PROVIDED)
cBS2 Al6 3 PROTECTOR
T A13 44> Y8R TO cO
_ OR 2298 KTU
R A4 23 » 8V
P
NOTES:

| . INSULATE AND STORE SPARE LEADS

2. B BRIDGING CLIP OR WIRE STRAP
3. MULTIPLE TO OTHER CIRCUITS.

Fig. 11—Connection Diagram—69G Apparatus Mounting With 101-Type IU

a separate ground wire to relay rack or apparatus
mounting.

3.10 Use D station wire or D inside wiring cable
to run T and R leads from the 66T1 block
on the 615A panel to one side of a 66B4-25
connecting block where CO lines are terminated
(Table G).

3.11 Use an A25B connecting cable to connect

the 615A panel to a 66M1-50 interface
connecting block located within 25 feet of the

Page 12

panel. Connect the plug end of the cable to P1
on the 615A panel and terminate the stub end on
the telephone company side of the connecting block
(Table H). Stencil lead designations on fanning
strips and use B bridging clips to connect columns
B and C together on the connecting block (Fig. 7;
see Note after 3.05).

3.12 When used with PCA CDH, the 615A panel

operates on —24 volts supplied from associated
equipment, a separate telephone company power
unit, or from the customer’s power supply. When
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T ——————
R
cT cT cT
CR CR CR
cs cs cs
GRD c6 c6
cl
- . o
101-TYPE 2 PROV IDED
c2 c2 c
INTERCONNECT ggggicrms £QU1 PENT
UNIT CRV! 604 —-TYPE CRVI CRVI
PANEL
CRV2 OR CRV2 CRV2
615A PANEL
cBSI cBsl cBs!
cBS2 cBs2 cBs2
-24v
% 6048 AND C CAN OPERATE ON - 48V
%% CP POWER MUST COME THROUGH PROTECTOR
-24v¥ _
T T EXTERNAL POWER | =23V
OR 22¢ ot SUPPLY (NOT USED TO 2298 KTU
OR 2298 CONNECTING R GRD GRD |F PROVIDED
KTU ] BLOCK WITH 604A2)%% | 7=

Fig. 12—Block Diagram—PCA CDH Using 604-Type or 615A Panel

a telephone company power unit such as the
recommended 19C2 is used, the customer must
provide a 105- to 130-volt, 60-Hz outlet within
reach of available power cords (see ORDERING
GUIDE for cord lengths) and not under the control
of a wall switch. Mount the power unit in the
same rack or apparatus mounting with the 615A
panel it supplies, if possible, or in a nearby location.
If CP power is used, it must be supplied through
a KS-20944 protector (see 3.24).

3.13 Use 20-gauge wire to connect external

power to the 66T1 connecting block on rear
of 615A panel as shown in Table I. Refer to
appropriate section in Division 518 for proper
grounding of power plants, which is important to
prevent damage from power line surges.

101-Type Interconnecting Unit (Fig. 1, 13, 14, and
15)

3.14 Options—101A IU: Install proper option
straps with 24-gauge bare wire (see Fig. 13):

o Option W: Required when CO is step-by-step.

e Option Y: Always required.

e Option Z: Install when CO loop resistance
(including resistance of CO) is greater than
500 ohms.

Nke> Be sure all option straps have been
installed and check continuity of
option straps after they are in place.

3.15 Options—101B or C IU: Install proper

option straps with 24-gauge bare wire or
by screwing down screw switches on 101C (see
Fig. 14 or 15):

o Option W: Install when CO loop resistance
(including resistance of CO) is greater than
800 ohms.

e Option X: Required when CO is step-by-step.

e Option Y: Normally required; factory
installed. Provides impedance ratio of 600
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ohms to 600 ohms between CPE and CO
lines.

e Option Z: Provides impedance ratio of 600
ohms to 900 ohms between CPE and CO
lines, respectively. Required only when
PBX-CO trunk facility is designed with
terminating sets or 837-type impedance
compensators that have 900 ohms input
impedance.

The sequence of installing 101-type
IUs in the panels is important. Refer
to the tables in Fig. 3 and 6 for the
correct sequence for 604A and 604B
or C panels. Note that the trunk
number does not necessarily correspond
to the position number in the panel.
For example, the IU for trunk 3 must
be installed in position 4. (The
designation strip holders on the 604C
panel and on some newer 604B panels
show the trunk number associated
with each position. The 604A and
older 604Bs have only the position
number.) In the 615A panel, install
the IUs for trunks 1, 2, and 3 in J1,
J2, and J3, respectively (see Fig. 2).

3.16 Refer to CAUTION preceding 1.06 before

installing 101A and 101B or C IUs in the
same 604B or 604C panel. When installing the
101-type IU, raise the designation strip holder on
the panel, position the board in the guide grooves
of the 604-type or 615A panel, and slide the 101-type
IU in until it is properly seated and electrically
connected to the 913A or 914A connectors. The
guide grooves prevent improper insertion of the
101-type IUs.

Note: The connectors in the 604B and C
panels are equipped with index clips to match
the code slots in the 101B and C IUs. When
using 101A IUs, pull out the clips between
contacts 9 and 10 in the B connectors.

3.17 Make certain designation strip holder is
properly positioned to hold the IUs in place.

3.18  Perform tests shown in Part 5 after installation.
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Power Failure Transfer (Fig. 16 and 17)

3.19 When power failure transfer with delayed

restoral is required, the 229B KTU must be
mounted externally and wired to the 615A or
604-type panel and selected telephone set as shown
in Fig. 16 and Table J. Replace the D3BN mounting
cord with a D4BJ mounting cord. If Z option
(indicator lamp) is required, install per local practices.

3.20 When power failure transfer with immediate

restoral is required, the 229B KTU must be
mounted externally and wired to the 615A or
604-type panel and selected telephone set as shown
in Fig. 17. No telephone set modification is
required.

3.21 The 77A bracket is equipped with two screws
and nuts for mounting the 551A nonlocking
key. The bracket is equipped with friction pads
and is arranged to mount over the lip on the base
of the telephone set. The bracket is held in place
by the housing. Connect the 551A ground start
switch to C and G of network in telephone set.

75A Control Unit

3.22 The 75A control unit is plugged into position

13 of the 604B or C panel to furnish ALC
to IUs in positions 1 through 6 or plugged into
position 14 for positions 7 through 12. Since the
604B or C panel is prewired for the 75A, all
connections are made when it is plugged into the
panel.

The electrical design of the 75A control
unit protects it from voltage surges,
and it may be installed or removed
without disturbing service to the
associated IUs.

3.23 After installation adjust the limiting level
threshold by setting the six level control
potentiometers as shown in Section 463-300-112.

KS-20944 Protector (Fig. 18)

3.24 When voltage protection is required, the

KS-20944 protector must be mounted externally
and wired to the power supply terminals of the
615A or 604-type panel (Fig. 12). Refer to Section
463-300-109 for connections to multiple installations.
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Fig. 13—Schematic—101A (MD) U (Sheet 2)
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Warning: Voltage will be present on upper
terminals of circuit breakers as soon as
customer power is connected.

3.25 Set circuit breaker switch lever to OFF and

connect as shown in Fig. 18 following local
wiring instructions. The customer must connect
his power supply to the red (GRD) and black (—V)
wires extending from the unit.

Check for correct polarity and ground
before closing circuit breaker.

4. OPERATION
A. 101B or C Interconnecting Unit (Fig. 14 or 15)
Incoming Call

4.01 When the CO seizes this circuit, ground is

placed on the tip (or ground on the ring if
a SXS toll call) which activates the ground detector
circuit, causing K4 relay to operate. Operation of
K4 relay provides a contact closure on the CBS1
and CBS2 leads to the CPE indicating a seizure
(busy condition) on this trunk.

4.02 Ringing current is supplied by the CO over

the tip and ring to operate the ring relay
K1. The K1 relay operates and releases to provide
a closure on the C1 and C2 leads to the CPE which
follows the ringing cycle. K4 remains operated
during ringing.

4.03 ®The customer’s equipment should recognize

an incoming call only when both closures,
CBS1-CBS2 and C1-C2, are present. This will
prevent false incoming call indications caused by
transients momentarily operating K1. However,
in the event of a trouble condition within the CO,
where battery is reversed on T and R from a
non-SXS CO (option X not provided) and ringing
is applied, only the C1-C2 closure occurs. Under
this condition, the incoming call cannot be recognized
or answered, as described in 4.04, because relay
K4 is not operated.q¢

4.04 When the customer goes off-hook to answer

the call, the CPE provides a contact closure
across the CS and CG leads causing the K5 relay
to operate. The K5 relay operated closes the loop
to the CO, removes the ground detector circuit,
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trips the CO ringing which releases K1, and cuts
through the transmission path to the CT and CR
leads. The CO detects the loop closure and returns
talk battery which operates the K2 relay. K2 relay
operated holds K4 relay operated.

Outgoing Call

4.05 101B Only: When the customer seizes this
circuit outgoing (goes off-hook to dial), a-
contact closure in the CPE across the CS and CG
leads operates the K5 and K6 relays. The K6
relay operated grounds the ring side of the CO
trunk to seize the CO, and the K2 relay operates
from this ground to CO battery. The CO equipment
returns ground on the tip to release the K6 relay
and to operate K4 relay, removing the ground
detector. The K4 relay operated provides a contact
closure on the CBS1 and CBS2 leads to the CPE,
indicating seizure. When K6 relay releases, the
ground is removed from the ring lead, the loop is
closed to the CO, and the CO detects the loop
closure. Dial tone is returned to the customer.

406 $101C Only: When the customer goes

off-hook to dial, a contact closure in the
CPE across the CS and CG leads operates the K6
relay. K6 grounds the ring side of the CO trunk
to seize the CO which returns ground on the tip
side. This tip ground is sensed by the ground
detector, causing K6 to release and K5 to operate,
closing the loop to the CO. K2 operates on loop
current, causing K4 to operate and the ground
detector to be removed from the line. Dial tone
is now returned to the customer.q

4.07 When the customer dials, using dial pulse

dialing, a normally closed dial pulsing contact
between the CS and CG leads opens and closes.
K5 relay releases and operates in unison with the
dialing contacts. The K5 relay repeats the dial
pulses to the CO by opening and closing the loop
to the CO. Operation of K5 relay after each digit
and after completion of dialing restores the
transmission path to the CPE. With tone address
signaling, the signals are passed directly over the
CT and CR leads to the CO tip and ring and the
CO receiver.

Toll Call Indication
4.08 If a battery reversal is returned from the

CO on tip and ring to indicate that the
outgoing call is a toll call, K3 relay will operate.



The K3 relay operated causes K6 relay to operate.
K6 relay operated provides a contact closure on
the CRV1 and CRV2 leads to the CPE to indicate
the CO has reversed battery. When normal CO
battery polarity is restored, the K3 and K6 relays
release.

Disconnect

4.09 If the CPE disconnects first, the K5 relay

releases and opens the loop to the CO,
connecting the ground detector to the tip side of
the line. With normal battery supervision, K5
relay released causes K2 relay to release. If reverse
battery supervision is provided, K3 relay releases
causing K6 relay to release and open the closure
between leads CRV1 and CRV2. K2 or K3 relays
releasing causes K4 relay to release in 500 ms,
opening the contact closure on the CBS1 and CBS2
leads to the CPE and indicating disconnect. The
CO trunk returns to idle condition when the open
loop is detected.

4.10 If the CO end disconnects first and reverse

battery supervision is applied, the loop is
opened, causing K3 relay to release. K3 relay
released causes K6 relay to release, opening the
closure between leads CRV1 and CRV2. If the
CO disconnects with normal battery supervision,
K2 relay releases. K2 or K3 relay releasing causes
K4 relay to release in 500 ms, opening the contact
closure on the CBS1 and CBS2 leads to the CPE
and indicating disconnect. When the CPE disconnects,
K5 relay releases, opening the loop to the CO.
The IU returns to idle condition.

Note: 101A 1U (Fig. 13) operates similarly
to the 101B and C using different relays.

B. Power Failure Transfer (Delayed Restoral, Fig.
16)

4.11  Under normal conditions, CO tip and ring

are connected through the operated contacts
of the 229B KTU to the IU associated with the
CPE. The 229B KTU is held operated through
its own contact to local power supply. The telephone
company-provided power failure station is inoperative
at this time. Should local power fail, the 229B
KTU releases. CO tip and ring are transferred
to the Bell System station; this transfer is indicated
by a lamp (if provided) powered independently.
After power is restored, the 229B KTU will be
reoperated by ground obtained through the line

ISS 6, SECTION 463-350-104

switch of the station only after the first time it
goes on-hook, returning the circuit to normal. Calls
in progress when local power is restored will not
be interrupted.

4.12 Option Z (Fig. 16) provides visual indication
only when the CO line is connected to the
power failure telephone set, and an off-hook condition
exists when local power resumes. The transfer
indicator lamp is lighted through a contact of the
229B KTU. The lamp lights only when the 229B
KTU is released by loss of power. It becomes
inoperative with the operation of the 229B KTU.

4.13 Ground start operation is required, and

when an off-hook condition exists at the
power failure telephone set, depression of the start
key applies ground to the ring side of the line to
operate CO equipment which returns dial tone.
The start key should be released when dial tone
is returned. The call should then proceed in a
normal manner.

C. Power Failure Transfer (Immediate Restoral, Fig.
17)

4.14 Under normal conditions, CO tip and ring
are connected through the operated contacts
of the 229B KTU and the IU associated with the
CPE. The 229B KTU is held operated through
battery and ground connected directly to the TR
relay winding. The telephone company-provided
power failure station is inoperative at this time.
Should local power fail, the 229B KTU releases;
CO tip and ring are transferred to the station.
When power is restored, the 229B KTU will reoperate
immediately returning the circuit to normal. Calls
in progress when local power is restored will be
interrupted. No visual indication is provided.

4.15 Ground start is required and when an off-hook

condition exists at the power failure telephone
set, depression of the start key applies ground to
the ring side of the line to operate CO equipment
which returns dial tone. The start key should be
released when dial tone is returned. A start key
must be provided at each telephone set associated
with a CO line. The call then should proceed in
a normal manner.

D. 75A Control Unit
4.16 The 75A control unit consists of six identical

ALC circuits, each connected to the
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Fig. 16—Power Failure Transfer Circuit (Delayed Restoral)

transmission circuit (tip and ring) of an IU to
protect Bell System equipment against excessive
signal power. This protection is required when
using voice-type IUs for data transmission. (See
Section 463-300-112 for complete operational
description.)

417 The ALC circuit monitors the CP data/voice

voltages applied to tip and ring of the IU.
If the power exceeds a preset level, the ALC circuit
will present a resistance shunt across the input to
the IU to linearly attenuate the signal to the preset
value.

418 The level adjusting potentiometers R1 through

R6 are set to limit the customer signals at
a level determined by the amount of trunk loss
and impedance.
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E. KS-20944 Protector (Fig. 18)

4.19 When the CPE dc power supply is used to

operate the Bell System equipment, overvoltage
protection is required. The KS-20944 power protector
is used to protect the Bell System personnel from
hazardous voltages but may not protect the equipment
from component failure. Separate fuses are required
for the 101-type IUs. The breakers of the KS-20944
protector provide a switch to disconnect de power
when working on interconnecting circuits. (See
Section 463-300-109 for complete operational
description.)

420 The KS-20944 protector consists of a de

voltage-operated circuit breaker in series
with a parallel resistor diode combination connected
across the line and two dc current-operated circuit
breakers connected in each side of the line. The
contacts on each breaker are connected in series



with the coil of that breaker and all three breakers
are mechanically interlocked, externally by a tie
bar and internally by a tripper bar. When any
breaker is operated, all breakers will be opened.
The circuit breakers are of the trip free type, so
that the contacts cannot be closed by holding the
lever to the ON position if the fault is still on
the line.

421 The KS-20944, List 1 protector is designed

to trip in 25 milliseconds (maximum) on de
overvoltage, current overload, reversed polarity,
or ac greater than 18 volts, and on incorrect
power supply ground.

5. MAINTENANCE

5.01  When trouble is reported, check for blown

fuses and loose or broken connections, and
check the CO pair. BIf it is reported that calls
from a non-SXS CO into the customer’s equipment
are not being answered, check for battery reversal
on T and R leads. (Refer to 4.03 for explanation.)q
If the fault is not found, perform a test of the
101-type IU.

A. Using 1013A Hand Test Set and 81A Test Set
5.02 Prepare the circuit under test as follows:

(a) Open the 10 leads to the circuit under test
by removing the B bridging clips (or wire
straps) at the 66M1-50 interface connecting block.

(b) Supply talk battery by connecting a 500-ohm

resistor from the —24 volt supply to terminal
CR and ground to terminal CT (make all connections
on the telephone company side of the 66M1-50
interface connecting block). A 2A KTU or 31A
KTU may be used for battery feed instead of
the 500-ohm resistor; refer to Section 518-112-421
for KTU connections.

(¢) Connect a 1013A (or equivalent) hand test

set across terminals CT and CR. Prepare
a strap to be used to connect terminal CS to
CG as required.

(d) Connect an 81A or KS-16990, List 1 test set
across terminals Cl and C2 to indicate
continuity (ringing); connect another 81A or
equivalent test set across terminals CBS1 and
CBS2 to indicate continuity (CO supervision).

ISS 6, SECTION 463-350-104

5.03 Perform the following tests:

(a) Incoming Call: Have the test desk call

the number associated with the 101-type IU
under test. The 81A (or equivalent) test set
connected to terminals CBS1 and CBS2 will buzz
steadily. The 81A (or equivalent) test set across
terminals C1 and C2 will follow ringing. Answer
the call by strapping terminal CS to CG and K5
relay should operate to establish a talk path.
Have test desk disconnect; the 81A (or equivalent)
test set across terminals CBS1 and CBS2 will
indicate disconnect (open) within 0.5 second.
Remove strap from terminals CS and CG and
81A (or equivalent) test set from terminals C1
and C2.

(b) Outgoing Call (Rotary Dial): Connect

another 81A (or equivalent) test set across
terminals CRV1 and CRV2. Connect the blue
and green (or blue) leads of a 9C dial across
terminals CS and CG for dialing. Dial tone will
now be heard on the hand test set connected to
terminals CT and CR, and the 81A test set
connected to terminals CBS1 and CBS2 will buzz
steadily until disconnect. Dial the test desk
number using the 9C dial. If the office is
arranged for toll diversion, have the test desk
reverse battery and verify that the test set
connected across terminals CRV1 and CRV2
indicates continuity for the duration of reversal.
Disconnect by removing the 9C dial from terminals
CS and CG; the 81A test set across terminals
CBS1 and CBS2 will go silent indicating disconnect
and the transmission path will open.

Note: If the IU is a 101B, a ground hum
may be heard in the hand test set during
trunk seizure. This is a normal condition
caused by the ground start placed on the ring
passing through the coupling transformer.

(¢c) Outgoing Call (Tone Address Signaling):

Connect another 81A (or equivalent) test set
across terminals CRV1 and CRV2. Connect the
mounting cord leads of a 2500D (or equivalent)
station set using 161A adapters across terminals
CT (green and yellow) and CR (red) for dialing.
Connect a strap from terminal CS to CG. Dial
tone will now be heard on the 2500D (or equivalent)
station set, and the 81A test set connected to
terminals CBS1 and CBS2 will buzz steadily until
disconnect. Dial the test desk number; if the
office is arranged for toll diversion, have the
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Fig. 18—Schematic—KS-20944 Protector

test desk reverse battery and verify that the
81A (or equivalent) test set connected across
terminals CRV1 and CRV2 will indicate continuity
for the duration of the reversal. Disconnect by
removing the strap from terminals CS and CG;
the 81A test set across terminals CBS1 and
CBS2 will go silent indicating disconnect and
the transmission path will open.

B. Using 142A Test Set (Fig. 19)

5.04 Prepare the circuit under test as follows:

(a) Disconnect the CPE by removing the B
bridging clips or wire straps at the interface
block.
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Fig. 19—Connections for Testing 101-Type IU With 142A Test Set

(b) #Select the proper interface cord from the

three available 10-conductor cords and connect
to the proper terminals on the telephone company
side of the block.4

(¢) Connect the leads from the 2-conductor

power cord to —24 volts and ground. This
voltage should be obtained from the same source
used to power the IU under test. The PWR
lamp on the test set should light.

(d) Connect a 1013A hand test set to the HNDR
and HNDT terminals of the test set with
the MON-TALK switch in the MON position.

(e) Set the CS-CG loop switch in the 18-ohm
position for a 101A IU or in the 100-ohm
position for a 101B or C IU.

Note: »This is a slide switch on current
production; earlier models used a rotary
switch.4
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5.05

After circuit preparation, proceed as follows:

(a) Operate switch on 1013A hand test set to

the TALK position. The S relay in the 142A
test set will operate, lighting the CS lamp and
providing ground on the CS lead through the
selected resistance on the CS-CG loop switch.
Ground on the CS lead causes the IU to seize
the CO trunk as indicated by the CBS- lamp
lighting and dial tone being heard in the hand
test set. If the IU is a 101B used on a ground
start trunk, a ground hum may be heard in the
hand test set during trunk seizure. This is a
normal condition caused by the ground start
placed on the ring passing through the coupling
transformer.

Note: 1If the 1U fails to seize the CO trunk,
move the CS-CG loop switch to a lower value.
If the IU now operates properly, it is considered
marginal. Circuits which operate only in the
O position should be replaced.

(b) Dial the local test desk using the 1013A
hand test set. The S relay and the CS



lamp should follow the dial pulses. Request
the test desk to call back on the trunk under
test.

(¢) Operate the hand test set to the MON

position. The CS lamp should be extinguished
indicating the S relay in the 142A test set has
released removing the ground from the CS lead.
The CBS- lamp should also be extinguished in
approximately 1/2 second indicating the IU has
released the CO trunk and the CO has disconnected.

(d) When the trunk is seized on the return call

from the test desk, the CBS- lamp lights.
When ringing is applied to the trunk, the C-
lamp lights, following the ringing cycle.

(e) Reoperate the hand test set switch to TALK.

The C- lamp should extinguish and the CS
lamp lights indicating ringing has been tripped
and the call answered. The trunk should now
be cut through the IU and transmission quality
judged using the hand test set.

(f) Instruct the test desk to reverse line polarity.
The CRV- lamp should light and remain lit
for the duration of the reversal.

(g) Have the test desk release the trunk and

return hand test set switch to MON. The
CBS- and CS lamps should be extinguished and
the IU should be in the idle condition.

5.06 When all testing is complete, remove power

and interface cords. Connect CPE by
restoring B bridging clips or wire straps at interface
connecting block.

5.07 When trouble is suspected in the 101-type

IU, exchange it with another unit known to
be functioning properly. Tag and place the defective
IU in blister pack and return it for repair.

Do not attempt any tests or repairs
to the customer-provided equipment.
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508 When trouble is suspected in the CPE,
notify the Repair Service Bureau so that
proper maintenance of service charge billing can
be initiated as outlined in BSP 660-101-312 entitled
Maintenance of Service Charge on Services With
Customer-Provided Equipment (CPE).

6. CONNECTIONS

6.01 For connection information using the 69G
apparatus mounting, refer to Fig. 11 and
Table I.

6.02  For connection information using the 604A-type
panel, refer to Fig. 6 and Tables B, C, D,
E, F, and L.

6.03 For connection information using the 604B
and 604C panels, refer to Fig. 3, 4, 5, and
12 and Tables B, C, D, E, F, and L

6.04 For connection information using the 615A
panel, refer to Fig. 2 and 12 and Tables
G, H, and 1.

6.05 For connection information using the power

failure transfer circuit with delayed restoral,
refer to Fig. 16 and Table J. For delayed restoral
replace the D3BN mounting cord of 500C/D telephone
set with a D4BJ cord.

6.06 For connection information using the power

failure transfer circuit with immediate restoral,
refer to Fig. 17 and make modifications and
connections to telephone set as shown.

6.07  All necessary connections for data transmission

are provided by the internal wiring of the
604B or 604C panel when a 75A control unit is
plugged into position 13 or 14.

6.08 For connection information using the KS-20944
protector, refer to Fig. 18. For connections
to multiple installations, refer to Section 463-300-109.
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TABLE B
OPTIONAL CABLE ARRANGEMENTS TO PROVIDE
CONNECTIONS FOR FOUR PLUGS
ON 604-TYPE PANEL

CABLE MAXIMUM NO. OF CABLES REQUIRED
DESIGNATION ARRANGEMENTS (SEE 3.03)

(NOTE) [+ 1] Arrang 21 Ar

A25B 1 4

A50B

AT5A 1

Note: Arrangement of interconnecting units
and local requirements will determine the size
and maximum length of cable required. (Plug
No. 5 of 604A (MD) panel not used in this
application.)




TABLE C

CONNECTIONS FOR PLUG NO. 1—604-TYPE PANEL

ISS 6, SECTION 463-350-104

TRUNK LEAD A2se foieerd 66B4-25 POS. IN
NO. DESIG* CONN CABLE CONN BLK sos-Tvee
PIN NO. COLOR ROW NO.

1 T 26 W-BL 1 1
R 1 BL-W 2

2 T 27 Ww-0 3 2
R 2 0-W 4

3 T 28 Ww-G 5 4
R 3 G-W 6

4 T 29 W-BR 7 5
R 4 BR-W 8

5 T 30 W-S 9 ;
R 5 S-W 10

6 T 31 R-BL 11 s
R 6 BL-R 12
T 32 R-0 13

’ R 7 OR 11 10
T 33 R-G 15

® R 8 GR 16 11
T 34 R-BR 17

ot R 9 BRR 18 13
T 35 R-S 19

10 R 10 SR 20 8

11 T 36 BK-BL 21 p
R 11 BL-BK 22
T 37 BK-0 23

12 R 12 0-BK 24 9
T 38 BK-G 25

' R 13 G-BK 26 12
T 39 BK-BR 27

1t R 14 BR-BK 28 14
40 BK-S 29
15 S-BK 30
41 Y-BL 31
16 BL-Y 32
42 Y-0 33
17 0-Y 31
43 Y-G 35
18 G-Y 36
44 Y-BR 37
19 BR-Y 38
45 Y-S 39
SPARE SPARE = i 3
46 V-BL 41
21 BL-V 42
47 V-0 43
22 0-V 44
48 V-G 15
23 G-V 46
49 V-BR 47
24 BR-V 48
50 V-S 49
25 S-V 50

* Stencil lead designations on fanning strip.

+ Cannot be used if 75A control unit is used in position 13 or 14 of 604B panel.
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TABLE D

CONNECTIONS FOR PLUG NO. 2—604-TYPE PANEL

CONN 66M1-50 POS. IN
“:‘Ug'( e CONN CABLE cg‘rl ;R:‘:EE' 604-TYPE
PIN NO. CoLoR Row NG, PANEL

CT 26 W-BL 1
CR 1 BL-W 2
CS 27 W-0 3
CG 2 0-W 4

1 C1 28 W-G 5 1
C2 3 G-W 6
CRV1 29 W-BR 7
CRV2 4 BR-W 8
CBS1 30 W-S 9
CBS2 5 S-W 10
CT 31 R-BL 11
CR 6 BL-R 12
CS 32 R-O 13
CG 7 0O-R 14

9 C1 33 RG 15 0
C2 8 G-R 16
CRV1 34 R-BR 17
CRV2 9 BR-R 18
CBS1 35 R-S 19
CBS2 10 S-R 20
CT 36 BK-BL 21
CR 11 BL-BK 22
CS 37 BK-O 23
CG 12 0-BK 24

3 C1 38 BK-G 25 4
C2 13 G-BK 26
CRV1 39 BK-BR 27
CRV2 14 BR-BK 28
CBS1 40 BK-S 29
CBS2 15 S-BK 30
CT 41 Y-BL 31
CR 16 BL-Y 32
CS 42 Y-0 33
CG 17 0-Y 31

4 C1 43 Y-G 35 5
C2 18 G-Y 36
CRV1 44 Y-BR 37
CRV2 19 BR-Y 38
CBS1 45 Y-S 39
CBS2 20 S-Y 40
CT 46 V-BL 41
CR 21 BL-V 42
[ B 7 V-0 13
CG 22 0-V 44

5 C1 48 V-G 45 7
Cc2 23 G-V 46
CRV1 49 V-BR 47
CRV2 24 BR-V 48
CBS1 50 V-S 49
CBS2 25 S-V 50

*

Stencil lead designations on fanning strip.
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TABLE E

CONNECTIONS FOR PLUG NO. 3 — 604-TYPE PANEL

66M1-50
e | e | AN | G | SRS | e
. * COLOR ROW NO. PANEL

CT %% W-BL i

CR 1 BL.-W 2

cs 7 W-0 3

©G 2 oW 4

1 28 WG 5
6 c2 3 GW 6 8

CRVI 29 W-BR 7

CRV2 1 BR-W 8

CBS1 30 W-S 9

CBS2 5 5W 10

CT 31 R-BL 51

CR 6 BL-R 2

cs 32 R-0 13

cG 7 OR 14

1 33 R-G 15
7 C2 g GR 16 10

CRVL E R-BR 7

CRVZ 9 BR-R 18

CBS1 35 R-S 19

CBS2 10 SR 20

CT 36 BK-BL 21

CR i1 BL-BK 22

cs 37 BEK-0 23

cG 2 0-BK 34

. 1 38 BE-G 25
c2 13 G-BK 26 1

CRVI 39 BK-BR 27

CRV2 14 BR-BK 28

CBS1 ) BK-S 29

CBS? 15 S-BK 30

CT 41 Y-BL 31

CR 16 BL-Y 32

cs 1 Y0 33

cG 17 oY 34

c1 3 G 35
9% c2 18 oY 36 13

CRVL ) Y-BR 37

CRV2 19 BR-Y 38

CBS1 45 Y-S 39

CBS2 20 SY 40

16 V-BL 4

21 BLV B

g V.0 23

SPARE SPARE o oV -

48 Vg 45

23 G-V 46
Y FALLT 1 V-BR g F2(FA)
GRD GiT 24 BR-V 48 TS1(i5)
—48V FALZ} 50 Vs V) F16(FA)
GRD G2t 25 SV 50 TS1(16)

* Stencil lead designations on fanning strip.
F Optional attendant alarm indicator on 604B or C panel only.

I Cannot be used if 75A control unit is used in position 13 of 604B or C panel.
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TABLE F.
CONNECTIONS FOR PLUG NO. 4—604-TYPE PANEL

CONN 66M1-50 POS. IN
Wl | e | |G | commes |
: ROW NO.

CT 6 W-BL 1
CR 1 BL-W 3
cs 77 W-0 3
cG 2 oW 1
1 78 W-G 5

10 c2 3 W 6 8
CRVI 29 ~W-BR 7
CRV2 1 BR-W 8
CBS1 30 WS 9
CBS2 5 SW 10
CT 31 R-BL 11
CR 8 BLR 2
s 32 R-0 13
cG 7 OR 11
1 33 R-G 15

u cz 8 GR 16 6
CRV1 34 R-BR 17
CRV2 9 BRR 18
CBST 35 RS 19
CBS2 0 S® 20
CT 36 BK-BL 71
CR 11 BL-BK 7
cs 37 BE-0 23
cG 1z 0-BK 24
1 33 BK-G 25

12 cz 13 G-BK 26 9
CRV1 39 BK-BR 27
CRV2 14 BR-BK 28
CBS1 ) BKS 29
CBS2 15 S.BK 30
CT i YBL 31
CR 16 BL.Y 32
s e Y0 33
oG i 0y 34
1 B YG 35

13 c2 is GY 36 12
CRVL i YBR 37
CRV2 19 BR-Y 38
CBS1 35 Y-S 39
CBS2 20 SY 0
CT 16 V.BL, 7y}
CR 21 BLV o)
cs g V.0 13
ca 2 oV v
1 18 VG pT;

14% c2 23 GV 16 14
CRVI ) V-BR g
CRV2 24 BR.V 18
CBS1 50 Vs 7o)
CBS2 25 SV 50

* Stencil lead designations on fanning strip.

+ Cannot be used if 75A control unit is used in position 14 of 604B or C panel.
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TABLE G TABLE H
CONNECTIONS FOR CENTRAL OFFICE CONNECTIONS FROM PLUG P1 ON 615A
TRUNKS AT 615A PANEL PANEL TO INTERFACE CONNECTING BLOCK
TERMINAL 66B4-25 mronk | ean | P | A28 | conwarock
T':l%“_"( ;:s:g ON 66T1 CONN BLOCK no. | oesis | T f SO (TELCO SIDE)
CONN BLOCK ROW NO.
CcT 26 |W-BL 1
1 g ;ﬁ ; CR 1 |BLW 2
cs 27 |W-0 3
2 T 3A 3
R 4A 4 CG 2 [ow 4
\ T A 5 . c1 28 {W-G 5
R 6A 6 c2 3 |aw 6
CRV1 | 20 |W-BR 7
CRVZ | 4 |BRW 8
cBst | 30 |w-s 9
cBsz | 5 |sw 10
cT 31 |R-BL 11
CR 6 |BL-R 12
cs 32 |R-0 13
cG 7 |or 14
c1 33 |R-G 15
? ce 8 |GR 16
CRV1 | 34 |R-BR 17
CRVZ | 9 |BR-R 18
cBsl | 35 |R-S 19
cBs2 |10 |sR 20
CcT 36 |BK-BL 21
CR 11 |BL-BK 22
cs 37 [BK-O 23
cG 12 |B-BK 24
c1 38 [BK-G 25
’ c2 13 |G-BK 26
CRV1 | 39 |BK-BR 27
CRVZ | 14 |BR-BK 28
cBs1 | 40 |BK-S 29
cBS2 | 15 [S-BK 30
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TABLE |

POWER CONNECTIONS

INPUT 69G APP MTG | 604B OR C PANEL | 604A1 PANEL 615A PANEL
VOLTAGE (NOTE 1) (NOTE 2) (NOTE 3) (NOTE 4)
—24V 11 Input —24V 14 2D
—48V — Input —48V - -
GRD 4 Input GRD 13 4D
Notes:

1. Terminals on 66B4-25 connecting block. Connect as shown in
Fig. 11.

2. Terminals on rear of panel stamped as shown. Position option
straps for —24V or —48V.

3. Terminals on terminal strip TSA on rear of 604A1 panel.

4. Terminals on 66T1 connecting block.
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TABLE J
MODIFICATION OF 500C/D OR 554A/B

TELEPHONE SETS FOR POWER FAILURE TRANSFER

WITH DELAYED RESTORAL ONLY

TERM. ON NET. (Note)

LEAD AND LEAD

CONTACT DESIG | COLOR REMOVE CONNECT

FROM TO

papy | TP | (G L1 F

Mtg | Ring | (R) L2 L1

Cord ™1 x| (BK) L2

Al | (Y) G

C4A (R) L2 L1

Ringer (BK) GorLl F

a S) L2

Line |_P (Y) L2 G

Switch| ¢ (BR) c G

d (G) L1

e (W) F C

Note: Connect 551A ground start key between

C and G of network.
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TABLE K TABLE L
604A-TYPE PANEL FUSE ASSIGNMENT 604B AND 604C PANEL FUSE ASSIGNMENT
FUSE NO.* PANEL POSITION VOLTAGE FUSE NO. PANEL POSITION VOLTAGE
1 J1A F1* | J1A thru J14A 5&)‘;%;25 (Note)
F2 J2A
%
F3 J3A F2 J1A
*
F4 J4A F3 JI2A
*
F5 J5A F4 J3A
*
F6 J6A F5 J4A
*
oy A F6 J5A
F7* J6A
F8 J8A
F9 J9A F8r 74 —24V
—24V Fo* J8A
F10 J10A
F10%* J9A
F11 J11A
F11%* J10A
F12 J12A
F12* J11A
F13 J13A 12
*
Fid T4A F13 J12A
F15 J10B7} Fldy J134
F16 J11Bt F15¢ J14A
F17 J13B} F16F | J1A thru J5A
Fi8 J14Bf F17; | J6A thru J10A —48V (Note)
F18f | J11A thru J14A
* Fuses are 70G 1/2-ampere.
+ Plug No. 5 dedicated to one-way incoming Note: Ringing voltage fuse and —48V fuses

trunks. not used in this application.

* 70F fuse 1/4 ampere.
+ 70G fuse 1/2 ampere.
1 TOA fuse 1-1/3 ampere.
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TABLE M

615A PANEL FUSE ASSIGNMENTS

VOLTAGE FUSE NO.{ CONNECTOR
) Fl J1A,B
—24V F2 J2A,B
F3 J3A, B
F4 J1A
—48V* F5 J2A
F6 J3A
+105V* 17 J1A, J24A, J3A
F8 SPARE
* Not used with PCA CDH.
+ All fuses 24E, 1/2-ampere.




BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-350-105
Issue 4, January 1975

VOICE CONNECTING ARRANGEMENT CD6

1. GENERAL

1.01  This section provides identification, installation,

operation, maintenance, and connection
information for the 108A interconnecting unit (IU)
and associated 604-type panel, or 615A panel when
used in Voice Connecting Arrangement (VCA) CD6.

1.02 This section is reissued to:
o Add information on the 604C panel

o Include information on the 615A panel which
replaces the 69G apparatus mounting

o Add use of the 142A test set.

1.03 Refer to Sections 463-300-101 and 463-300-102

for information on the 604A and 604B/604C
panels. Refer to Section 463-300-104 for information
on the 615A panel. Refer to Section 463-300-109
for information on the KS-20944 protector.

1.04 The size of the initial installation and the

expected growth should be the determining
factors in selecting the proper equipment. BFor
one to six IUs, use the 615A panel.¢q For 5 to 18
1Us, use the 604A-type panel. For 5 to 14 IUs,
use the 604B/604C panels.

1.05  If the customer wants a copy of the Technical

Reference which covers this interface
specification, the customer should contact the local
Telephone Company Business Office or the Marketing
Representative.

1.06 This issue of the section is based on the
following drawings:

SD-69611-01, Issue 3 (108A IU)

SD-1E200-01, Issue 2D (604A-Type Panel)

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
" determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION
PURPOSE

o To provide an interface between the attendant
position of a customer-provided (CP) PBX
and Bell System 2-wire, one-way incoming
only, loop start CO lines.

e To provide network control signaling functions.

o To limit excessive transmission signal levels
from customer-provided equipment (CPE)
and provide protection for telephone company
personnel against hazardous voltages.

o plnsure longitudinal balance of facility
between the customer premises and the
CO.4

APPLICATION

e VCA CD6 connects a one-way incoming
exchange trunk line to a CP PBX.

ORDERING GUIDE

e Unit, Interconnecting, 108A (Fig. 1, 2, and
8, one per CO line)

Note: 108A IU replaces 433A KTU (MD).

Associated Apparatus (Order Separately)

Note: If a 23-inch relay rack is not provided
on customer premises, provide a 16C apparatus
mounting, or equivalent, for the p615A panelq
or an ED-91180-72, Group 21 cabinet, or
equivalent, for the 604-type panel.

e Panel, 604A1 (fuse panel only, no power
unit; will mount up to eighteen 108A IUs)

or
o Panel, 604A2 (19C2 power unit and fuse

panel, Fig. 1; will mount up to eighteen
108A IUs)

© American Telephone and Telegraph Company, 1975

Printed in U.S.A.
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INSTALLATION

19C2 POWER UNIT

706G FUSES (1/2 AMP)

Fig. 1—108A Interconnecting Unit Mounted in 604A2 Panel

SEQUENCE OF
108A 1US
TRUNK | POSITION
NO. NO.
| 1A
2 2A
3 4A
4 5A
5 TA
6 8A
7 10A
8 1A
9 13A
10 3A S
Il 6A A-CONNECTORS
12 9A
13 12A
14 14A
15 108
16 118 B-CONNECTORS
17 138
18 148
or

e Panel, 604B (fuse panel only, no power unit;
will mount up to fourteen 108A IUs)

or

e pPanel, 604C (fuse panel only, no power
unit; will mount up to fourteen 108A IUs)

or

e Unit, Apparatus, 21A (required with 604C
panel when supply voltage is —48V)q

or
e pPanel, 615A (fuse panel only, no power

unit; will mount up to six 108A IUs)q

Page 2

e Guide, Assembly, P-40V590 (one per two
108A IUs)

e Bracket, 99B (one per three 615A panels)

e Cable, A25B (see Table A for 604-type
panel, pone per 615A panel)q

e Block, Connecting, 66M1-50 (as required, Fig.
4)

e Block, Connecting, 66B4-25 (as required)
Note: Other type blocks should not be used
as they may not be compatible with 142A test

set.

e Clip, Bridging, B (as required, Fig. 4)



Fig. 3—$108A Interconnecting Unit Mounted in 615A
Panelq

ISS 4, SECTION 463-350-105

e Cable, D inside wiring or equivalent (where
required for the 615A panel)

e Unit, Power, 19C2 or equivalent (for 604A1
or 604B/604C when existing KTS power
supply is insufficient)

e Cord, Power (for 19C2 power unit)

P-40J326 (1-1/2 ft)
P-40J327 (2 ft)
P-40J328 (4 ft)

P-40J329 (6 ft)

P-40J099 (12 ft)
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TABLE A
OPTIONAL CABLE ARRANGEMENTS TO PROVIDE
CONNECTIONS FOR FIVE PLUGS FOR 604A-TYPE
PANEL OR FOUR PLUGS FOR 604B/604C PANEL

CABLE MAXIMUM NO. OF CABLES REQUIRED
DESIGNATION ARRANGEMENTS (SEE 3.03)
INOTE) G04A| GOAB| GO4A | 604B| 604A | 6048
A25B 1 1] 12| 2 4
A50B 2 | 1
ATSA 1 1
A100C 1

Note: Arrangement of interconnecting units and
local requirements will determine the size and
maximum length of cable required.

Overvoltage Protection (Optional)

o KS-20944, L1 Protector (required when a
CP dc power supply is used).

Replaceable Components
604-Type Panel

o Unit, Power, 19C2 (or equivalent, for 604A2
or 604B/604C panel)

o Fuses, 70G (1/2-ampere, 18 per 604A-type
panel)

o Fuses, T0A (1-1/3 amperes, 3 per 604B/604C
panels)

o Fuses, T0F (1/4-ampere, 13 per 604B/604C
panels)

o Fuses, 70G (1/2-ampere, 2 per 604B/604C
panels)

o Indicator, 17C-49 (for optional fuse alarm if
required, 604B/604C panel only).

P615A Panel

o Fuses, 24E (1/2-ampere, 8 per panel)q

DESIGN FEATURES

108A Interconnecting Unit

Page 4

o Components mounted on a 4-inch, 40-pin
epoxy glass board

o One-way incoming (loop-start) CO trunk voice
connecting arrangement

o Provides voice frequency coupling to CPE
o Provides dc isolation to CPE

e Approximate dimensions: 3-3/4 inches by
5-1/2 inches

o Requires 0.030 ampere maximum at 26 volts
de.

3. INSTALLATION
69G Apparatus Mounting (Fig. 5 and 6)

3.01 »The 69G apparatus mounting is not
recommended for new installations. To
provide additions to existing installations, refer to
Fig. 5 and 6 for connections required. Separate
fusing and —24 volt power are provided locally.4

604-Type Panel (Fig. 7 and Tables B, C, D, E, F)

3.02 The 604-type panel will mount on a standard

relay rack or in an ED-91180-72, 18-plate
equipment cabinet. Connect a separate ground wire
to relay rack or cabinet.

The 18-plate equipment cabinet will
house two 604A-type or three 604-type
panels or two 604-type panels with
power unit when the drawing holder
on the lower half of the equipment
cabinet is removed.

3.03 Electrical connection is made to the 604-type

panel through connector cables. Arrangement
of the Amphenol plugs on the panel restricts the
first plug to an A25B connector cable (to CO lines).
Plugs 2 through 4 (604B/604C) or 2 through 5
(604A-type) are arranged to adapt to a choice of
cable sizes (to CPE; see Table A).

3.04 Terminate the stub end of connector cable
No. 1 on a 66B4-25 connecting block for
the CO lines.

3.05 Terminate the stub end of connector cables
2, 3, 4 (604B/604C) and 5 (604A-type) at
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CUSTOMER TRUNK
SIDE NUMBER

TELEPHONE
COMPANY SIDE

8 BRIDGING CLIP

#* LEADS ARE TERMINATED AS SPARES
WITH 604—TYPE PANEL ONLY.
THIS SPACING FACILITATES TESTING
WITH |142A TEST SET.

Fig. 4—966M1-50 Interface Connecting Block For Use With 604-Type Paneld
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cT cT cT
CT -
CcR CR CR
CR 66MI-50 CUSTOMER
cs cs INTERFACE cs PROV IDED
66B4-25 s BC i EQU!IPMENT
108A 69G LocK
CONN 6 ce
1 APP BLOCK
cl MTG cl cl
cl
c2 c2 c2
c2
-24v -24v
T T GRD
POWER SUPPLY
R R .24y | OR PROTECTOR

T
T0
R co

Fig. 5—Block Diagram—108A Interconnecting Unit With 69G Apparatus Mounting

the telephone company side on 66M1-50 interface
connecting blocks following the wiring plan shown
in Fig. 4 and Tables B, C, D, E, and F. (Stencil
lead designations on fanning strip, Fig. 4.)

3.06 The customer must provide a separately

fused. 15-ampere, 105- to 130-volt, 60-Hz
outlet for each panel within reach of available
power cords (see Ordering Guide for cord lengths).
The outlet should not be under control of a wall
switch.

3.07 When using an external power supply (604A1

or 604B panel only) connect to fuse panel
on rear of panel as shown in Fig. 7 and Table I
(use 16-gauge or equivalent twisted pair). Refer
to the appropriate section in Division 518 for proper
grounding of power plants. Proper grounding of
equipment and power unit is important to prevent
damage from power line surges.

$615A Panel (Fig. 8 and Tables G, H, and 1)
3.08 Install the 615A panel on a 23-inch relay

rack or in a 16C apparatus mounting using

Page 6

the 99B bracket. Remove the center mounting bar
from the 16C apparatus mounting to avoid cover
interference. The bracket holds up to three 615A
panels. Each 615A panel holds up to six 108A
1Us, three in the upper (A-position) connectors
and three in the lower (B-position) connectors.
When less than six 108A IUs are required, the
sequence of installation of the required IUs should
be in alphanumeric order of the card holding
connectors (J14A, J2A, J3A, J1B, etc).

3.09 Connection of the CO lines is made to the

615A panel on the 66T1 connecting block as
shown in Table G. 24-volt power and ground
terminations are also made on the 66T1 block as
shown in Table I.

3.10 Connection from the CPE is made to the

615A panel through a single A25B cable to
an Amphenol plug on the panel as shown in Table
H. Terminate the stub end of the A25B cable on
the telephone company side of a 66M1-50 interface
connecting block. Stencil lead designations on the
fanning strip (Fig. 10).
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66M1-50
66B4-25 INTERFACE
CONN BLOCK CONN BLOCK
P/0 696 ABCODEF ABCD
APP MTG 0-0—-0—-0—0—0 0-0 0-0
(SEE NOTE 1)
L~
108A U UPPER UPPER (U) iy
KS-1667,L1 A25B CABLE —"]
914A PLUG | [
- 0-Y - -
24v 20 V7 (0-v) (0-v) (BL=Y)L 6000 ook ot
- - - 2 2
cs 18 (G-Y) k(G Y) (0-BK)L 0000 CR o0 ol CR
LOWER LOWER (L) - 3 3 cs
KS-1667I,L1 A58 CABLE (e-v) u © 000 00 13 00 o cp
PLUG CONNECTOR| ,  (NOTE 3) £QPT
CR (0-8K) (0-BK) CABLES — cG |4 cG
12 (NOTE 2) Q\io o o o0 O-
- 5 5
- - 0-Y
cT 16 6 (BL-Y) (BL-Y) (0-v)L P 12 oo od-C!
0-Y - J - 6 c2 |6
a AlO 17 ¢ ) (0-v) (r-6)u 000 o 2 0 00 © 2 - J
c2 (v-G) (v-6) J (o-yu |7 [NOTE 3)
All 43 © 00 oo GND
L————— | POWER supPLY
T Y-BR Y-BR Y-BR 8
Al3 44 ( ) ¢ ) ( L 000 oo -24v OR PROTECTOR
G- - - 9
R (G-v) (G-v) (G-v)L 2000 oo \ T
T0
L~ R co

NOTES!

1. B BRIDGING CLIP OR WIRE STRAPS.
2. INSULATE AND STORE SPARE LEADS

3. MULTIPLE TO OTHER CIRCUITS

Fig. 6—Connection Diagram for 69G Apparatus Mounting

3.11  Connect a frame ground wire to the 16C

apparatus mounting on relay rack. Refer
to the appropriate section in Division 518 for proper
grounding. Proper grounding of equipment and
power unit is important to prevent damage from
power line surges.4

108A Interconnecting Unit (Fig. 1 or 2)

To protect the electrical components
of 108A 1Us, remove fuses associated
with that particular circuit before
Installing or replacing a unit. See
Table J, K, or L.

3.12 When installing the 108A IU, position the

board in the guide grooves of the P-40V590
guide assembly and the panel and slide the IU in
until it is properly seated and electrically connected
to the connector.

3.13 Make certain designation strip holder is
properly positioned to hold the 108A IUs in
place.

3.14 Refer to Fig. 1 for installation sequence of

108A IU in the 604-type panel. The suggested
sequence is established to activate circuits in the
order they appear at the customer interface. On
current production of the 604B and the 604C panels,
the trunk number is shown on the designation
strip. On earlier production of the 604B, the
position number is shown.

KS-20944 Protector

3.15 When power is supplied by a CP dc power

source, protection is required. The KS-20944
protector must be mounted externally and wired
to the fuse panel on rear of 604 panel (Fig. 7) or
P615A panel (Fig. 8).4

3.16 Connect as shown in Fig. 11 following local

wiring instructions. The customer must
connect his power supply to the red (GRD) and
black (-V) 14-gauge wires extending from the unit.

Warning: Voltage is present on the

number 1 terminal of the three circuit
breakers.

Page 7
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.
R
cT cT T
CR CR R
108A cs cs e
8A 1U INTERFACE
CUSTOMER
ce ORI NG ce PROVIDED
EQIPMENT
66MI—
cl cl %0 cl
c2 c2 c2
—24 604-TYPE
PANEL
T -24v
10 T | @ EXTERNAL POWER
6684-25 SEE
CENTRAL CONNECT ING TABLE SUPPLY OR
OFFICE | R BLoCK R s GRD PROTECTOR
& @- 604A1 OR 6048

Fig. 7—Block Diagram—108A Interconnecting Unit With 604-Type Panel

Caution: Check for correct polarity and
ground before closing switch.

4. OPERATION

A. 108A Interconnecting Unit (Fig. 9)
Incoming Call

4.01 When the CO seizes this circuit, ringing
current supplied over the tip and ring
operates relay R in the bridge ring detector circuit.
The R relay operates and releases in unison with
the ringing cycle and provides a contact closure
on C1 and C2 leads to the CPE. When the customer
answers, the CPE provides a contact closure
between the CS, CG leads. The resulting ground
on the CS lead causes S relay to operate. S relay

operated trips the ringing, removes the ringing
bridge, and establishes a talking path.

Disconnect

4.02 When the CPE goes to the on-hook condition,

the closure is opened between CG and CS

Page 8

leads. This removes the ground on the CS lead
releasing the slow release S relay. When S relay
is released, the talking path to the CO is opened
and the ringing bridge is placed across the tip
and ring enabling the circuit to receive another
incoming call.

B. KS-20944 Protector (Fig. 11)
403 When the CPE dc power supply is used to
operate the Bell System equipment, power
protection is required. The KS-20944 protector is
used to protect telephone company personnel from
hazardous voltages but will not protect the equipment
from component failures (separate fuses are required
for 108A IUs). The KS-20944 circuit breakers can
be used as a switch to disconnect de power when
working on interconnecting circuits.

4.04 The KS-20944 protector consists of a de

voltage-operated circuit breaker in series
with a parallel resistor-diode combination connected
across the line and two de current-operated circuit
breakers connected in each side of the line. The
contacts on the breakers are connected in series



T
R
cT
CR
cs
108A 1U
[
c2
—24 6154
PANEL
)
o . | 66B4-25 .
CE:‘TSQ'- R CONNECTING R
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cT cT
CR CR
cs cs

INTERFACE

ce CONNECTING CUSTOMER

BLOCK ce PROVIDED

66MI-50 EQUIPMENT
] cl
c2 2

-24v

EXTERNAL POWER
SUPPLY OR
GRD PROTECTOR

Fig. 8—#Block Diagram—108A Interconnecting Unit With 615A Panelq

with their own coil and their toggles are mechanically
coupled together. When any breaker is operated,
the line will be opened. The circuit breakers must
be manually reset after tripping. The breakers
will not reset if the fault persists.

4.05 The KS-20944, List 1 protector is designed

to trip in 25 milliseconds (maximum) on 38
volts de, on 18.75 amperes de, on reversed polarity,
or over 18V ac, and on incorrect power supply
ground.

5. MAINTENANCE
5.01 When trouble is reported, check for blown
fuses, loose or broken connections, and

verify that the CO pair is good. Perform a test
of the 108A IU.
A. Using 1013A Hand Test Set and 81A Test Set
5.02 Prepare the circuit under test as follows:

(a) Open the six leads to CPE by removing

the B bridging clips (or wire straps) at the
66M1-50 interface block.

(b) Supply talk battery by connecting a 500-ohm

resistor from the —24 volt supply to terminal
CR and ground to terminal CT (make all connections
on the telephone company side of the interface
block). A 2A KTU or 31A KTU may be used
for battery feed instead of the resistor. Refer
to Section 518-112-421 for KTU connections.

(¢) Connect a 1013A hand test set (or equivalent)
across terminals CT and CR.

(d) Connect a strap to terminal CS (to be used
later to strap CS and CQ).

(e) Connect an 81A or KS-16990, List 1 test set
across terminals C1 and C2.

5.03 Transmission and Ringing Test: Ask the
test desk to ring the CO line associated with
the 108A IU under test. The 81A (or equivalent)
test set between terminals C1 and C2 should follow
ringing. Answer the call by strapping terminals

CS and CG and verify satisfactory transmission.

Page 9
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Fig. 9—Schematic Diagram—108A Interconnecting Unit
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B. Using the 142A Test Set (Fig. 12)
5.04 Prepare the circuit under test as follows:

(a) Disconnect the CPE by removing the B
bridging clips or wire straps at the interface
block.

(b) Connect the test set interface cord to the

terminals on the telephone company side of
the block as shown in Fig. 12. The cord required
is determined by the type of block provided to
terminate the interface.

(¢) Connect the leads from the 2-conductor

power cord to —24 volts and ground as shown
in Fig. 12. This voltage should be obtained from
the same source used to power the IU under
test. The PWR lamp on the test set should
light.

(d) Connect a 1013A hand test set to the HNDST
terminals on the test set. Set the MON-TALK
switch on the hand test set to MON position.

(e) On the 142A test set, set the CS-CG LOOP
switch to the 100-ohm position.

5.05 After circuit preparation, proceed as follows:

(1) Operate switch on 1013A hand test set to

the TALK position. The S relay in the 142A
test set will operate, lighting the CS lamp and
providing a ground path on the CG lead through
the 100-ohm resistor on the CS-CG LOOP switch.
Ground on the CS lead causes the S relay in
the IU to operate and seize the CO trunk. Since
this is a one-way incoming service, dial tone
should not be heard in the hand test set. Return
the hand test set switch to MON position.

(2) Dial the local test desk using another line
and request that an incoming call be placed
on the trunk under test.

(8) When the trunk is seized by the incoming

call from the test desk and ringing is applied
to the trunk, the C- lamp lights and follows the
ringing cycle.

(4) Operate the hand test set switch to TALK.
The C- lamp should extinguish and the CS
lamp light indicating ringing has been tripped

ISS 4, SECTION 463-350-105

and the call answered. The trunk should now
be cut through the IU, and satisfactory transmission
may be judged by using the hand test set. If
the CS lamp lights but ringing is not tripped,
change the CS-CG LOOP switch to the 18-ohm
position. If ringing is now tripped, IU operation
may be considered marginal or it may indicate
the CS-CG loop is of too high resistance.

(5) Have the test desk release the trunk.

Operate the hand test set switch to MON.
The CS lamp should be extinguished and the IU
should be in the idle condition.

5.06 When all testing is complete, remove power

and interface cords. Connect the CPE by
restoring B bridging clips or wire straps at interface
connecting block.

Never replace an interconnecting unit

without first removing the fuse for
that particular circuit. See the
applicable table in Part 6.

507 When trouble is suspected in the 108A IU,

exchange it with another unit known to be
functioning properly. Tag and place the defective
IU in blister pack and return it for repair.

Do not attempt any tests or repairs
to the customer-provided equipment.

508 When in the repairman’s judgment the

trouble is located in the CPE, the Repair
Service Bureau should be notified so that proper
Maintenance of Service Charge billing can be initiated
as outlined in BSP 660-101-312 entitled Maintenance
of Service Charge on Service With Customer-Provided
Equipment (CPE).

6. CONNECTIONS
6.01 For connection information using the 69G

apparatus mounting, refer to Fig. 5 and 6.

6.02 For connection information using the 604A-type
panel, refer to Fig. 4, 7, and Tables B, C,
D,E, F,and L.
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6.03  For connection information using the 604B/604C 6.05 For connection information using the KS-20944,
panels, refer to Fig. 4, 7, and Tables B, List 1 protector, refer to Fig. 11.
C,D,E, and I .

6.04 PpFor connection information using 615A

panel, refer to Fig. 8, 10, Tables G, H,
and L.q
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CUSTOMER TRUNK

SIDE\ NUMBER

TELEPHONE
COMPANY SIDE

B BRIDGING CLIP

# LEADS ARE TERMINATED AS SPARES WITH
615A PANEL. SPACING OF TRUNKS 4,5, AND 6
DOES NOT PERMIT USE OF PLUG ENDED
INTERFACE CORD OF 142A TEST SET.

Fig. 10—$66M1-50 Interface Connecting Block For Use With 615A Panelq
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BELL SYSTEM
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Fig. 11—Schematic Diagram—KS-20944 Protector
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TABLE B

CONNECTIONS FOR PLUG NO. 1—604-TYPE PANEL

TRUNK LEAD CAO”:I 6684-25 pos. IN
N
NO. DESIG* NS CABLE o e 604-TYPE
° COLOR . PANEL
T 26 W-BL 1
1 R 1 BL-W 2 14
T 37 W-0 3
2 R 2 oW 1 ZA
T %8 W-G 5
8 R 3 W 6 4A
T ) W-BR 7
4 R 4 BR-W 8 54
T 30 W-8 9
5 R 5 SW 10 A
T 31 R-BL i1
6 R 6 BLR 2 8A
T D) R0 i3
" R 7 OR 14 10A
T 3 RG 15
8 R 8 GR 16 1A
T 31 R-BR 7
9 R 9 BR-R 8 13A
‘ T 35 R-S 19
10 R 10 SR 20 34
T 36 BK-BL 21
n R 11 BL-BK 22 8A
T 37 BK-0 23
12 R 2 0-BK 24 94
T 38 BK.G %
13 R 13 G-BX 26 124
T 39 BK.BR 2
u R 12 BR-BK 28 14A
T 0 BK-S 9
15 R 15 S-BK 30 r10B
T S| Y-BL 31
16 R 16 BLY 32 T11B
T ye) Y-0 33
1 R 17 oY 34 t12B
T 3 YG 35
18 R 18 Y 36 t14B
i Y.BR 37
i) BR-Y 38
yE s 39
20 Y 10
6 V_BL i
71 BLV Yo
SPARE SPARE g V-0 i3
2 0-v i
18 VG e
23 GV 16
19 V-BR g
24 BR.V i3
50 Vs )
%5 5V 50

* Stencil lead designations on fanning strip.
+604A-type only. Not on 604B and 604C.




TABLE C

CONNECTIONS FOR PLUG NO. 2—604-TYPE PANEL

ISS 4, SECTION 463-350-105

CONN 66M1-50 POS. IN
TI:‘UC:J K DI'EESI:GD, .CONN CABLE CONN BLK 604-TYPE
. PIN NO. COLOR ROW NO. PANEL
CT 26 W-BL 1
CR 1 BL-W 2
CS 27 W-0 3
CG 2 0-W 4
1 Cl 28 W-G 5 1A
C2 3 G-W 6
SPARE 29 W-BR Tt
SPARE 4 BR-W 8t
SPARE 30 W-S 9t
SPARE 5 S-W 10
CT 31 R-BL 11
CR 6 BL-R 12
CS 32 R-0 13
CG 7 O-R 14
2 C1 33 R-G 15 2A
Cc2 8 G-R 16
SPARE 34 R-BR 171
SPARE 9 BR-R 18t
SPARE 35 R-S 19
SPARE 10 S-R 20
CT 36 BK-BL 21
CR 11 BL-BK 22
CS 37 BK-0 23
CG 12 0-BK 24
3 C1 38 BK-G 25 4A
C2 13 G-BK 26
SPARE 39 BK-BR 27
SPARE 14 BR-BK 28
SPARE 40 BK-S 291
SPARE 15 S-BK 30+
CT 41 Y-BL 31
CR 16 BL-Y 32
CS 42 Y-0 33
CG 17 0-Y 34
4 C1 43 Y-G 35 5A
Cc2 18 G-Y 36
SPARE 44 Y-BR 37t
SPARE 19 BR-Y 38%
SPARE 45 Y-S 39+%
SPARE 20 S-Y 407
CT 46 V-BL 41
CR 21 BL-V 42
CS 47 V-0 43
CG 22 0-V 44
5 C1 48 V-G 45 TA
Cc2 23 G-V 46
SPARE 49 V-BR 47%
SPARE 24 BR-V 48t
SPARE 50 V-S 49%
SPARE 25 S-V 501

* Stencil lead designations on fanning strip.

1 Stencil as spare. No customer-provided conductors should be terminated on these binding

posts.
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TABLE D

CONNECTIONS FOR PLUG NO. 3—604-TYPE PANEL

CONN 66M1-50 POS. IN
e et CONN CABLE CONN BLK 604-TYPE
PIN NO. COLOR ROW NO. PANEL
CT 26 W-BL 1
CR 1 BL-W 2
CS 27 W-0 3
CG 2 0-W 4
6 C1 28 W-G 5 8 A
c2 3 G-W 6
SPARE 29 W-BR 74
SPARE 1 BR-W 83
SPARE 30 W-s oF
SPARE 5 SW 101
CT 31 R-BL 11
CR 3 BL-R 12
CS 32 R-0 3
CG 7 O-R 14
7 C1 33 R-G 15 10A
c2 3 G-R 16
SPARE 34 R-BR 17%
SPARE 9 BR-R 187
SPARE 35 R-S 18%
SPARE 10 SR 20t
CT 36 BK-BL 21
CR 11 BL-BK 22
Cs 37 BK-O 23
CG 12 0-BK 24
8 C1 38 BK-G 25 1A
Cc2 13 G-BK 26
SPARE 39 BK-BR 271
SPARE 14 BR-BK 28t
SPARE 40 BK-S 297
SPARE 15 S-BK 30t
CT 41 Y-BL 31
CR i6 BL-Y 32
CS 42 Y-0 33
CG 17 0-Y 34
9 Cl 43 Y-G 35 13A
C2 18 G-Y 36
SPARE 44 Y-BR 37%
SPARE 19 BR-Y 38%
SPARE 45 Y-S 397
SPARE 20 SY 40%
46 V-BL 41
21 BL-V 12
47 V-0 13
22 0V i1
SPARE 13 V-G 5
23 G-V 16
—24V FALI% 19 V-BR 47 F2(FA)
GRD Gl 24 BR-V 48 TS1(15)
—48V FAL2% 50 V-S 19 F16(FA)
GRD G2F 25 SV 50 TS1(16)

* Stencil lead designations on fanning strip.

4 Stencil as spare. No customer-provided conductors should be terminated on these binding
posts.

1Optional attendant fuse alarm indicator on 604B panel only.
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TABLE E

CONNECTIONS FOR PLUG NO. 4—604-TYPE PANEL

CONN 66M1-50 POS. IN
o pEsios PNNo. | CAME CONNBik | 6OATYPE
- PANEL
cr 26 W-BL 1
CR 1 BLW 2
cs 27 W-0 3
cG 2 oW 1
10 CI 28 WG 5 3A
c2 3 GW B
SPARE 29 W-BR 7T
SPARE 1 BR-W 8
SPARE 30 WS 9
SPARE 5 SW 10t
CT 31 R-BL 11
CR 5 BLR 12
s 32 R0 13
CG 7 OR 14
1 CI 33 RG 15 6A
G2 B GR 16
SPARE 34 R-BR T7F
SPARE 9 BRR 18t
SPARE 35 R-S 191
SPARE 10 SR 201
CT 36 BK-BL 21
CR 11 BL-BK 22
cS 37 BK-0 23
CG 12 0-BK 24
12 C1 38 BK-G 25 9A
c2 13 G-BK 26
SPARE 39 BEK-BR 2T
SPARE 14 BR-BK 28t
SPARE 10 BK-S 20t
SPARE 15 S-BK 307
CT 11 Y-BL 31
CR 16 BLY 32
csS D Y-0 33
cG 17 0Y 34
13 1 3 YG 35 12A
cz 18 GY 36
SPARE 14 Y-BR 37T
SPARE 19 BRY 38t
SPARE 15 Y-S 391
SPARE 20 5Y 107
CT 6 V.BL ]
CR 21 BL-V 12
GS g V-0 13
CG 22 oV 44
14 C1 18 VG 15 14A
[ 3 GV 16
SPARE H V-BR i
SPARE 24 BR-V 8%
SPARE 50 VS 9+
SPARE % 5V 501

* Stencil lead designations on fanning strip.
1 Stencil as spare. No customer-provided conductors should be terminated on these binding

posts.

ISS 4, SECTION 463-350-105

Page 19



SECTION 463-350-105

TABLE F
CONNECTIONS FOR PLUG NO. 5—604A TYPE PANEL ONLY

CONN 66M1-50 POS. IN
TRUNK et NG CABLE CONN BLK 604A
y . COLOR ROW NO. PANEL
CT 26 W-BL 1
CR 1 BL-W 2
15 CS 27 W-0 3 10B
CG 2 0-W 4
Cl1 28 W-G 5
C2 3 G-W 6
CT 29 W-BR 7
CR 4 BR-W 8
16 (] 30 W-S 9 11B
CG 5 S-w 10
Cl 31 R-BL 11
c2 6 BL-R 12
CT 32 R-0O 13
CR 7 O-R 14
17 CS 33 R-G 15 13B
CG 8 G-R 16
C1 34 R-BR 17
c2 9 BR-R 18
CT 35 R-S 19
CR 10 S-R 20
18 CS 36 BK-BL 21 14B
CG 11 BL-BK 22
C1 37 BK-0 23
C2 12 0-BK 24
* Stencil lead designations on fanning strip.
- TABLE G«
CONNECTIONS FOR CENTRAL OFFICE TRUNKS —
615A PANEL
66T1 TO9130R 914
TRUNK LEAD
NUMBER DESIG. :&;:; CONN. PIN
1 T 1A J1A 13
R 2A J1A 4
2 T 3A J2A 13
R 4A J2A 4
3 T 5A J3A 13
R 6A J3A 4
4 T TA J1B 13
R 8A J1B 4
5 T 9A J2B | 13
R 10A J2B 4
6 T 11A J3B 13
R 12A J3B 4
—
13A SPARE
14A SPARE
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ISS 4, SECTION 463-350-105

CONNECTIONS FOR PLUG P1 — 615A PANEL

LEAD |PLUGP1 | LEAD 615A PANEL
DESIG. PIN NO. COLOR JACK PIN 66T1BLK

CT 26 W-BL 6 1B
CR 1 BL-W 15 oB
cs 27 W-0 1
ca 2 | ow 12C
C1 28 W-G 10
c2 3 G-W J1A 11

SPARE | 29 W-BR 14

SPARE 4 BR-W 19

SPARE | 30 W-S 7

SPARE 5 S-W 16
CT 31 R-BL 6 3B
CR 6 BL-R 15 4B
Cs 32 R-O 1
CcG 7 O-R 13C
c1 33 R-G 32a |10
c2 8 G-R 11

SPARE | 34 R-BR 14

SPARE 9 BR-R 19

SPARE 35 R-S 7

SPARE 10 S-R 16
CT 36 BK-BL 6 5B
CR 11 BL-BK 15 6B
(o] 37 BK-O 1
CG 12 oBk | %4 14C
C1 38 BK-G 10
c2 13 G-BK 11

SPARE | 39 | BK-BR 14

SPARE | 14 | BR-BK 19

SPARE | 40 BK-S 7

SPARE 15 S-BK 16
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- TABLE H (Cont) <

LEAD |PLUGP1 | LEAD 615A PANEL
DESIG. | PINNO. | COLOR | sack | pin | e6T1BLK
cT 41 Y-BL 6 7B
CR 16 BL-Y 15 8B
cs 42 Y-0 1
CG 17 oy |18 12D
C1 43 Y-G 10
c2 18 G-Y 11
CcT 44 Y-BR 6 9B
CR 19 | BRY 15 | 108
cs 45 | YS g |1
CG 20 | sY 13D
Cl 46 V-BL 10
C2 21 BL-V 11
CT 47 V-0 6 11B
CR 22 O-V 15 12B
cs 48 VG | ap |1
CG 23 G-V 14D
C1 49 V-BR 10
c2 24 BR-V 11
SPARE | 50 V-S
SPARE | 25 S-V
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POWER CONNECTIONS

ISS 4, SECTION 463-350-105

INPUT 69G APPMTG | 604A1PANEL | 604B/604C PANEL | 615A PANEL
VOLTAGE (NOTE 1) (NOTE 2) (NOTE 3) (NOTE 4)
—24V 7 14 Input —24V D2
—48V - - Input —48V -
GRD 4 13 Input —GRD D4
Notes:

1. Terminals on 66B4-25 connecting block, connect as shown in Fig. 7.

2. Terminals on terminal strip TSA on rear of 604A1 panel.

3. Terminals on rear of 604B/604C panel are stamped as shown. Position
option straps for —24V or —48V.

4. Terminals on 66T1 connecting block. Use 20 gauge wire, strip leads
before putting into 66-type terminals. Power may be distributed to
subsequent panels by multipling succeeding panels from terminals C2
and C4 (multiple a maximum of three panels).

» TABLE J ¢
604A-TYPE PANEL FUSE ASSIGNMENT
VOLTAGE FUSE NO.* PANEL POSITION

F1 J1A

F2 J2A

F3 J3A

F4 J4A

F5 J5A

F6 J6A

F7 JTA

F8 JSA

F9 J9A
—24v F10 J10A

F11 J11A

F12 J12A

F13 J13A

Fl14 J14A

F15 J10B

F16 J11B

F17 J13B

F18 J14B

* Fuses are T0G 1/2-ampere.
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TABLE K
604B OR 604C PANEL FUSE ASSIGNMENT

VOLTAGE FUSE NO. PANEL POSITION
+105V (Note) F1* J1A thru J14A
F2* J1A
F3* J2A
Fq* J3A
Fo* J4A
F6* J5A
F7* J6A
Fg* JTA
—24V
Fo* J8A
TABLE F10* J9A
F11* J10A
F12#* J11A
F13* J12A
Fl14+ J13A
F15t J14A
F16% J1A thru J5A
—48V (Note) | F17% J6A thru J10A
F18% J11A thru J14A

Note: +105V and —48V not used in this
application.

* T0F Fuse 1/4 Ampere.

+70G Fuse 1/2 Ampere.

% TOA Fuse 1-1/3 Ampere.

= TABLE L «+
615A PANEL FUSE ASSIGNMENT

VOLTAGE FUSE NO.* PANEL POSITION
F1 J1A
—24V F2 J2A
F3 J3A
F4 J1B
—48Vy F5 J2B
Feé J3B
£105Vy F7 J1A, J2A, J3A
SPARE F8

* 24E Fuse 1/2 Ampere.
+ Not used in this application.
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-350-106
Issue 5, May 1975

PROTECTIVE CONNECTION ARRANGEMENTS CD9, CD8, CD7
AND
CONNECTING ARRANGEMENT CBF

1. GENERAL
1.01  This section provides identification, installation,
operation, maintenance, and connection

information for the 102-type interconnecting unit
(IU) and associated 604-type, por 615A4 panel when
used for Protective Connecting Arrangements (PCA)
CD9, CD8, or CD7. »lt also covers the 75A control
unit used for Connecting Arrangement (CA) CBF,
the KS-20944 protector used for CA VCP, and
Uniform Service Order Codes CA PFB and PFC.q
1.02 This section is reissued to:

o Add 604C panel

e Add 615A panel

o Show use of the 142A test set

o Clarify use of options (Fig. 14)

e Remove information on use of 69G apparatus
mounting in new installations.

1.03 For detailed maintenance and connection
o information of specified components, refer
604A Panel—463-300-101
604B and 604C Panels—463-300-102
#615A Panel—463-300-104
142A Test Set—463-300-113¢

75A Control Unit—463-300-112

KS-20944 Protector—463-300-109.

1.04 The 102B IU is an improved version of the
102A (MD) IU for use with PCAs CD9Y,
CD8, and CD7 and offers the following advantages:

e Line impedance matching

o Increases range limitation of supervisory
and dial pulsing leads (CS and CG) from 18
ohms to 100 ohms maximum (see Note)

e Maximum allowable external loop resistance
to central office (CO) of 2500 ohms

e Arranged for data application

o New transformer with higher breakdown
insulation.

Note: 1f a problem is encountered in an
existing installation with these limitations using
a 102A IU, replace with a 102B. In existing
installations using pulse correction, the 103A
(MD) pulse corrector must be removed when
replacing the 102A IU with a 102B IU.

1.05 The 604B and p604Cq panels are improved
versions of the 604A (MD) panel and offer
the following advantages:

e Arranged for data application (with 75A
control unit)

e 24V operation (604B and 604C panels)

o 48V operation (604B and 604C panels with
21A apparatus mounting)

e Require only 8 inches of the vertical mounting
space

e Connections for remote fuse alarm indicator.

1.06 »The 615A panel provides mounting facilities
for three 102-type IUs. It is designed to

© American Telephone and Telegraph Company, 1975

Printed in U.S.A.
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be used instead of the 69G apparatus mounting in
new installations.q

Note: The 604B, p604C and 615A4¢ panels
require the use of an external power supply.

1.07 The size of the initial installation and the

expected growth should be the determining
factors in selecting the proper mounting equipment.
For one to three IUs use the $p615A panel.q If
growth is expected to be 4 to 14 IUs, use the
604-type panel.

1.08 For data application (CA CBF), the 7T5A

control unit is used with the 102B IU to
provide an alternate voice/data capability. The
T5A  control unit can only be provided with the
604B por 604Cq panel.

1,09 These arrangements are used to provide

the following services from a local or foreign
exchange CO to a customer-provided (CP)
communications system:

e 2-way loop-start manual service, attendant
handled (CD9)

e One-way outgoing automatic service, machine
handled (CD8)

o One-way outgoing manual service, attendant
handled (CD7).

1.10  If the customer wants a copy of the Technical

Reference which covers this interface
specification, the customer should contact the local
Telephone Company Business Office or the Marketing
Representative.

1.11  This issue of the section is based on the
following drawings:

SD-1E202-01, Issue 3A (102A IU)
SD-1E238-01, Issue 2A (102B IU)

SD-1E246-01, Issue 2A (75A CU)

SD-1E200-01, Issue 2D (604A Panel)

SD-69631-01, Issue 3D (Power Failure
Transfer)

Page 2

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.
2. IDENTIFICATION
PURPOSE

(a) PCA CD7, CD8, and CD9

o To provide interfaces between loop-start CO
trunks and a CP PBX

e To provide voiceband transmission

e To limit excessive voice signal power levels
from customer-provided equipment (CPE)
and to provide protection for telephone
company personnel against hazardous voltages

o To transmit network control signaling function.

(b) CA CBF

o To limit excessive data and voice signal
levels from CPE.

(¢) PFB, PFC

o To provide telephone service during commercial
power failure.

(d cA vCpP

e To provide an interface between CP power
supply and the PCA

e To provide protection for telephone company
personnel against hazardous voltages.

ORDERING GUIDE
(a) For PCA CD7, CD8, and CD9

e Unit, Interconnecting, 102B (one per CO
trunk, Fig. 1).

Associated Apparatus (Order Separately)
Note: If a 23-inch relay rack is not provided

on customer premises, provide a 16C apparatus
mounting for the p615A panelq or an ED-91180-72,
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e Unit, Apparatus, 21A—required with 604C
panel when supply voltage is —48V

OPTION
TERMINALS//

o Bracket, 99B p(one per three 615A panels)q

e Cable, A25B (pone per 615A panel,q or four

OPTION
TERMINALS

Fig. 1—102B Interconnecting Unit

Group 21 cabinet for the 604-type panel, or
their local equivalent.

e Panel, 604A1 (MD) (fuse panel only, no
power unit; mounts fourteen 102-type 1Us)

or

e Panel, 604A2 (MD) (includes 19C2 power
unit and fuse panel; mounts fourteen 102-type
1Us, Fig. 2)

or

e Panel, 604B (fuse panel only, no power unit;
mounts fourteen 102-type IUs, por twelve
102B IUs and two 75A control units, Fig. 3
and 4) (24V or 48V operation)q

or

e Panel, 604C (fuse panel only, no power unit;
mounts fourteen (102-type IUs, por twelve
102B IUs and two 7T5A control units, Fig. 3
and 4) (24V operation)q
or

e Panel, 615A (fuse panel only, no power unit;
mounts three 102-type IUs, Fig. 5)—supply
voltage must be —24V

or

(b)

per 604-type panel; see Table A)

e pCable, A50B (one per 604-type panel) (Table

A)

e Cable, AT5B (one per 604-type panel) (Table
A

e Block, Connecting, 66 M1-50 (as required, Fig.
6)

Note: Other type blocks should not be used

as they may not be compatible for testing
with the 142A test set.

e Block, Connecting 66B4-25 (as required)

e Clip, Bridging, B (25 per pkg., as required,
Fig. 6)

e Cable, D Inside Wiring, or equivalent §(where
required for the 615A panel)q

e Unit, Power, 19C2, or equivalent (for 615A,
604A1, 604B or 604C)

e Unit, Power, 29C1, or equivalent (for 604B
or 604C with 75A control units)

e Cord, Power (for 19C2 or 29C1 power unit)
P40J326 (1-1/2 ft)
P40J327 (2 ft)
P40J328 (4 ft)
P40J329 (6 ft)
P40J099 (12 ft)
For Power Failure Transfer (CA PFB or
PFC)
e Set, Telephone, 500C/D or 554A/B* (one per

arrangement)

Page 3
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INSTALLATION
SEQUENCE OF 102B
INTERCONNECTING

19C2 POWER UNIT

UNITS

TRUNK | POSITION
NO. NO.
| |
2 2
3 4
4 5
5 7
6 8
7 10
8 1

9 13 ¥

10 3
I 6
12 9
13 12
14 14

1028 INTERCONNECTING UNIT

706 FUSES

604A2
PANEL

POSITION
NUMBERS

CONNECTORS

Fig. 2—102B Interconnecting Unit Mounted in 604A2 (MD) Panel

e Unit, Key Telephone, 229B (one per four
arrangements if immediate restoral is used,
PFB; one per arrangement if delayed restoral
is used, PFC)

e Indicator, Lamp, 15-Type, or equivalent
(delayed restoral only when option Z provided
in 229B KTU, PFC)

e Cord, Mounting, D4BJ (for 500C/D telephone
set if delayed restoral required, PFC)*

*Add color suffix.
(¢c) For Data Transmission (CA CBF)

e Unit, Control, 75A (one per six 102B IUs
in 604B or 604C panel, Fig. 7).

(d) For Power Protection Unit (CA VCP)
e Protector, KS-20944 (Fig. 8, select list

number from Fig. 17) (must be provided
when a CP de power supply is used).

Page 4

e Unit, Power, 19C2 (for 604A2 panel)

o pFuse, 24E, 1/2 Ampere (eight per 615A
panel)q

e Fuse, 70G, 1/2 Ampere (18 per 604A-type
panel)

e Fuse, 7T0F, 1/4 Ampere (13 per 604B or 604C
panel)

e Fuse, 7T0G, 1/2 Ampere (two per 604B or
604C panel)

e Fuse, T0A, 1-1/3 Amperes (three per 604B
or 604C panel)

e Unit, Apparatus, 21A.
DESIGN FEATURES

102-Type Interconnecting Unit

9I3A OR 914A
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-

NOTE. ON OLDER 604B PANELS, POSITION NUMBERS APPEAR INSTEAD OF TRUNK NUMBERS.

INSTALLATION SEQUENCE OF 102-TYPE INTERCONNECTING UNITS

TRUNK NO. {2103 f4f11|s|6f12|7(8]13|9]I4
POSITION NO. [ I (2 |3 (4 |5 |67 (8|9 [lO]|II]I12]13]14

Fig. 3—$604B or 604C Panel, Front Viewq

Fig. 4—604B Panel, Rear View

Page 5
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615A PANEL

DESIGNATION
STRIP
914A
CONNECTOR
1028 TU
913A
CONNECTOR
I ST CIRCUIT 2ND CIRCUIT 3RD CIRCUIT
Fig. 5—#$102B Interconnecting Unit Mounted in 615A Panelq
e Components mounted on epoxy coated 8-inch e Provides de isolation to CPE.
80-pin board.
e Features loop-start operation. e 102B IU requires 0.090 ampere (maximum)
at 26 volts de; 102A IU requires 0.110

e Option terminals (Fig. 1). ampere maximum at 26 volts de.

e Data transmission capability (102B only when
e Features line impedance matching (102B IU used in 604B or 604C panel with 75A control
only). unit).



CUSTOMER
SIDE

TRUNK
NUMBER

TELEPHONE
COMPANY SIDE

604-TYPE AND
615A PANEL

B BRIDGING CLIP

% LEADS ARE TERMINATED AS SPARE
WITH 604 -TYPE AND 615A PANELS.
THIS SPACING ALSO FACILITATES
TESTING WITH 142A TEST SET.

Fig. 6—$66M1-50 Interface Connecting Blockq

ISS 5, SECTION 463-350-106

604B/604C
PANEL
ONLY

Page 7
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Fig. 7—75A Control Unit

e Operating temperature range 0°F to 120°F.
Associated Apparatus

e pFor design features and detailed information
on associated apparatus used with the 102-type
IU, refer to the sections shown in 1.03.4

3. INSTALLATION
69G Apparatus Mounting (Fig. 9 and 10)

3.01 #The 69G apparatus mounting is not
recommended for new installations. To
provide additions to existing installations, refer to
Fig. 9 and 10 for connections required. Separate
fusing and —24 volt power are provided locally.4

604-Type Panel (Fig. 11, and Tables B, C, D, E, H,
1, and J)

3.02 Mount the 604-type panel on a standard relay

rack or in an ED-91180-72, Group 21, 18-plate
equipment cabinet. Locate the panel within 18
ohms loop resistance (200 ft) of the CPE for the
102A IU and within 100 ohms loop resistance for

Page 8

the 102B IU. This cabinet will hold two 604A-type
panels, three 604B or 604C panels, or two 604B
or 604C panels with power units when the drawing
holder on the lower half of the cover is removed.
The relay rack or equipment cabinet should be
grounded separately. Mount the 66M1-50 connecting
block so as to facilitate testing between the block
and the 604-type panel.

3.03 Electrical connection is made to the 604-type

panel through connector cables. Arrangement
of the KS-16671, List 1 plugs on the panel restricts
the first plug for the CO lines to an A25B connector
cable. Plugs 2 through 4 for the CPE are arranged
to adapt to a choice of cable sizes (see Table A).
Plug No. 5 (604A-type only) is dedicated to one-way
incoming trunks only and is not used in this
application.

3.04 Terminate connector cable No. 1 on a 66B4-25
intermediate connecting block for connecting
the CO lines.

3.05 Terminate connector cables 2, 3, and 4 at

customer end on the telephone company side
of the 66M1-50 interface connecting blocks located
within 25 feet of panel (stencil lead designation on
fanning strip, Fig. 6).

Note: C1 and C2 leads are required for
PCA CD9 only. CRV1 and CRV2 leads are
used with PCA CD8 when the customer orders
toll diversion service on a trunk. It is
recommended that space be reserved for these
leads even though they may not be required
for this particular installation.

3.06 When using separate power units, the customer

must provide a separately fused (15 ampere)
105- to 130-volt 60-Hz outlet for each panel within
reach of the power cords (see ORDERING GUIDE
for cord lengths). The outlet should not be under
control of a wall switch.

3.07 Connect power, either telephone company-

provided power or CP dc power supplied
through the KS-20944 protector, to rear of 604Al,
604B, or 604C panel as shown in Fig. 11 and
Table H. Refer to appropriate section in Division
518 for proper grounding of power plants. Proper
grounding of equipment and power unit is important
to prevent damage from power line surges.
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CIRCUIT
BREAKER
SWITCHES

KS-20944 PROTECTOR
COVER CLOSED

TELEPHONE
COMPANY LEADS

\4

HID| S .

e i e

LEADS FOR CUSTOMER i LOAD TERMINAL STRIP
TERMINATIONS 3% (FOR TELEPHONE COMPANY
TERMINATIONS)

KS-20944 PROTECTOR COVER OPEN

Fig. 8—KS-20944 Protector

Page 9
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cT cT
CR CR
cs cs
GRD GRD
4] cl
c2 c2
CRVI 696 CRVI
102-TYPE U APPARATUS
CRV2 MOUNTING CRV2
-24v
-24V 20IC
—| KTU
T T
R R
(SEE NOTE)

66B4-25
CONN BLK

cT cT
CR CR
cs cs
66MI-50
CUSTOMER
c6 c6
INTERFACE PROVIDED
T-—‘ . CONN BLK % EQUIPMENT
c2 ce¥*
CRVI crvit
CRV2 crvat
GND

POWER (AND 2298 KTU
SUPPLY IF PROVIDED)
OR PROTECTOR

-24V

TO CO
R | (OR 2298 KTU)

% USED ONLY WITH VCA CD9
t USED ONLY WITH vCA CD8 WITH TOLL DIVERSION

NOTE:
INSULATE AND STORE UNUSED LEADS

Fig. 9—Block Diagram—69G Apparatus Mounting With 102-Type Interconnecting Unit

3.08 When using the 604B or 604C panel with

twelve 102B IUs and two 75A control units,
use a 29C1 power unit or equivalent. The current
drawn by these units will overload the 19C2 power
unit.

3.09 Position option straps on rear of 604B and

604C panels for proper supply voltage. If
a 604C panel has been installed and supply voltage
is —48V, a 21A apparatus unit must be added.
Connect any of the R-BK leads to any of the —24V
terminals. Connect any of the R leads to any of
the —48V terminals.q

P615A Panel (Fig. 12, and Tables F, G, H, and K)

3.10 Install the 615A panel on a 23-inch relay

rack or in a 16C apparatus mounting using
the 99B bracket. Remove the center mounting bar
from the 16C apparatus mounting to avoid cover
interference. The bracket holds up to three 615A
panels. Each 615A panel holds three 102-type

Page 10

IUs. When less than three IUs are required, the
sequence of installation of the required IUs should
be the same as the designation assigned to the
connectors (J1, J2, J3).

3.11  Connection of the CO lines is made to the

615A panel on a 66T1 connecting block as
shown in Table F. The 24-volt power and ground
terminations are also made on the 66T1 block as
shown in Table H.

3.12  All other connections to the CPE are made

to the 615A panel through a single A25B
cable to an Amphenol plug on the panel as shown
in Table G. Terminate the stub end of the A25B
cable on the telephone company side of a 66M1-50
interface connecting block. Stencil lead designations
on the fanning strip (Fig. 6).

3.13 Connect a frame ground wire to the 16C
apparatus mounting on relay rack. Refer
to the appropriate section in Division 518 for proper
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69G APP MTG 66B4-25 66MI-50 INTERFACE
r A\ CONN BLK CONN BLK
102-TYPE IU 94
eao CONN UPPER (U)  UPPER ABcoER ABCc?
fravord A AND B KS-1667I,LI  A258 (NOTE 1)
. s ~— e
PIN No P';UG o-y CABLE [ BL-Y (L) !lgoo0 009 cT | N
-24v A0 17 - 0—0_ O
G-Y ] 0-BK (L) CR 2(N°TE 2
- - 200000
cs Al 18 29 ° olo o—+
0-v J G-Y (U) 3000 00 cs 3
CRVI —> Al4 > 22 9 (NOTE 3) ? © 0—0 O
s-Y (L) 1?°/ ddool co 4
? - 0—o 0-11- TO
o-Y (L) 3900009 clI® 5 L cp
— o0—o o[ Equip
Y-6 (L) (6900 009 c2% 6
LOWER (L) LOWER —— o—0 o
KS-1667,L1  A258 0-v (U) 790 ° © ool CRVI t 7
PLUG CABLE © 0—0 o
R-BL R-BL (L) la_? 00 0009l CRV2 t [}
CRV2 Al9 - 31 N © 0—o o]
BL-Y
cT ——> a6 16 —
0-BK
CR AlS 12
s-v
GRD B2 20
o-Y GRD  PROTECTOROR
cl > Alo 17 (NOTE 3) POWER SUPPLY
Y-6 —24v ](Am 2298 KTU
c2 > Al 43 - JIF PROVIDED)
10
T 5 AI3 44 _Y-BR Y-BR (L) | Qoooog| T
" 0000 R ]TOCO
- -V
R > A4 23 8V 6-v (L) o ] (OR 2298 KTU)
J N
NOTES:

I. INSULATE AND STORE SPARE LEADS
2. B BRIDGING CLIPS OR WIRE STRAPS
3.-MULTIPLE TO OTHER CIRCUITS.

% USED ONLY WITH VCA CD9
t USED ONLY WITH VCA CD8 FOR TOLL DENIAL WHEN SERVING CO CAN PROVIDE

Fig. 10—Connection Diagram—69G Apparatus Mounting With 102-Type Interconnecting Unit

grounding. Proper grounding of equipment and
power unit is important to prevent damage from
power line surges.4

102-Type Interconnecting Unit (Fig. 1, 13, or 14)

»Caution: Do not use 102A IU in position
13 if 102B IU is used in position 1 or 4.
Do not use 102A IU in position 14 if 102B
1U is used in position 7 or 104

To protect transistors and other
electrical components of 102-type
interconnecting units, remove fuses
associated with that particular circuit
before installing or replacing a unit.
(See Table I, J, or K.)

3.14 Place proper option straps using 24-gauge
bare wire for options W, Y, or Z from
Fig. 13 or 14 for local conditions. Always use

option Z for the 102A IU.

3.15 pFor the 102B IU, provide option Y or Z

as required. Option Y provides 600-ohm
CPE to 600-ohm CO impedance matching. This
option is factory provided on current production
of 102B IUs. Option Z provides 600-ohm CPE to
900-ohm CO impedance matching. Option Z is
required only when PBX-CO trunk facility is designed
with terminating sets or 837-type impedance
compensators that have 900-ohm input impedance.q
Provide option W for CO loops greater than 800
ohms including CO resistance only.

Note: The option designations are different
for the 102A and 102B IUs.
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cT cT cT
cR CR CR
cs cs ¢s
6 6
SR 66MI-50
INTERFACE Pt
¢l i CONNECTING ¢ CUSTOMER
102-TYPE c c2 BLOCK c2 + PROVIDED
INTERCONNECT ING EQU I PMENT
UNIT cavI 604-TYPE CRVI CRVI ¢
PANEL
cRv2 CRV2 CRV2 #
-24v
T
R
T T _2ay PROTECTOR OR  |-24v
0 €O 6684-25 SEE (%2 EXTERNAL POWER [~ | 70 2298 KTU
OR229B| g CONNECTING R TABLE H GRD SUPPLY 604Al, GRD | IF PROVIDED
KTU BLOCK 604B OR 604C  [——
ONLY

+ USED ONLY WITH VCA CD®
4 USED ONLY WITH VCA CD8 WITH TOLL DIVERSION.

Fig. 11—)Block Diagram—604-Type Panel With 102-Type Interconnecting Unitq

Check that all option straps have been
Installed and check continuity of straps
after installation.

3.16 When installing the 102-type IU, position

the board in the guide grooves of the 69G
apparatus mounting, 604-type or 615A panel, and
slide in until the unit is properly seated in the
connectors. The guide grooves prevent improper
insertion of the 102-type IU.

Note: The connectors in the 604-type and
615A panels are equipped with index clips to
match the code slots in the 102B IU. When
using 102A IUs, it will be necessary to pull
out the clips between contacts 9 and 10 in
the B connectors of 604-type panels.

3.17 Make certain card retainer or designation
strip holder is properly positioned to hold
the 102-type IUs in place.

Page 12

3.18 pRefer to Fig. 2 or 3 for installation sequence
of 102-type IUs in the 604-type panel. On
earlier production of the 604B panel, the position
numbers were stamped on the designation strip.
On current production of the 604B and on the 604C
panel, the trunk number appears on the strip.4

This suggested sequence is required
to correspond to the KS-16671, List 1
plug wiring arrangement.

3.19 Perform tests shown in Part 5 after installation.

Power Failure Transfer (Fig. 15 or 16)

320 When power failure transfer with delayed

restoral is required, the 229B KTU must be
mounted externally and wired to the 69G apparatus
mounting, 604-type or 615A panel, and selected
telephone set as shown in Fig. 15 and Table L.
Replace the D3BN mounting cord with a D4BJ
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T
R
cs
GRD
ci
102-TYPE
INTERCONNECT ING €2
unIT cavi .
PANEL
CRV2
-24v
T
R
T T
T0co [—  eeB4-25
0R229B| g CONNECT ING R
KTU BLOCK
N

cT cr
CR CR
cs cs
Cc6 cG
66M|-50
¢ INTERFACE et
CONNECTING CUSTOMER
c2 BLOCK c2 + PROV1DED
EQUIPMENT
CRVI CRVI ¢
CRV2 CRV2 ¢
-24v -24v
PROTECTOR OR TO 2298 KTU
GRD EXTERNAL GRD | IF PROVIDED
POWER SUPPLY ——

t USED ONLY WITH VCA CDS
4+ USED ONLY WITH VCA CD8 WITH TOLL DIVERSION.

Fig. 12—9Block Diagram—615A Panel With 102-Type Interconnecting Unitq

mounting cord. If Z option (indicator lamp) is
required, install per local practices.

3.21 When power failure transfer with immediate
restoral is required, the 229B KTU must be
mounted externally and wired to the 604-type or
615A panel and selected telephone set as shown in
Fig. 16. No telephone set modification is required.

75A Control Unit

3.22 The 75A control unit is plugged into position

13 of the 604B or 604C panel to furnish
ALC to IUs in position 1 through 6 or plugged
into position 14 to furnish ALC for positions 7
through 12. Since the 604B and 604C panels are
prewired for the 75A, all connections are made
when it is plugged into the panel.

The electrical design of the 75A control
unit protects it from voltage surges
and it may be installed or removed
without disturbing service to the
associated IUs.

3.23 After installation, adjust the limiting level
threshold by setting the six-level control
potentiometers as shown in 5.04 of Section 463-300-112.

KS-20944 Protector (Fig. 17)

3.24 When voltage protection is required, the

KS-20944 protector must be mounted externally
and wired to the power supply terminals of the
69G apparatus mounting (Fig. 10), 604-type panel
(Fig. 11), or 615A panel (Fig. 12). Refer to Section
463-300-109 for connections to multiple installations.

3.25 Connect as shown in Fig. 17 following local

wiring instructions. The customer must
connect his power supply to the red (GRD) and
black (-V) 14-gauge (or 10-gauge) wires extending
from the unit.

Warning: Voltage will be present on the
number 1 (upper) terminals of circuit
breakers when customer power is connected.
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NOTES: =

CUSTOMER PROVIDED OFF~HOOK CONTACT
CLOSURE AND PULSING CONTACT

182 MAX LOOP RESISTANCE

SEE TABLES B,C,D,E,F, G OR FIG. Il FOR PIN OR
TERMINAL NUMBERS

OPTIONS:

(Y) NO RERING- STRAP TERMINALS EI TO E2

(@ RERING-STRAP TERMINALS E2 TOE3

% USED ONLY WITH VCA CD9
1 USED ONLY WITH VCA CD8 FOR TOLL DENIAL
WHEN, PROVIDED BY SERVING CO.

Fig. 13—)Schematic—102A (MD) Interconnecting Unitg

9I3A OR 94A
(A AND B)

A6

AlS

Al10

All

A4

A9

Al

B2

AO.

"B" BRIDGING CLIP
OR WIRE STRAP

TO POWER
SUPPLY OR
PROTECTOR

901-0S€-€9Y NOILO3S



1 oBng

NOTES:

|. SEE TABLES B,C,D,E,F,G ORFIG. |1

2

4.

OPTIONS:

9I13A OR '§

1028

Al3

A4

FOR PIN AND TERMINAL NOS.
. CUSTOMER PROVIDED OFF
HOOK CONTACT CLOSURE

AND PULSING CONTACT. 1002
MAX LOOP RESISTANCE.

THESE LEADS ARE FACTORY WIRED TO
POSITIONS I

13 AND |4 OF 6048 PANEL
FOR 75A CONTROL UNIT.
THESE LEADS ARE USED FOR
FACTORY TEST ONLY.
3% USED ONLY WITH VCA CD9
+ USED ONLY WITH VCA CD8 FOR
syI.slél)ENIAL , WHEN PROVIDED

6000 CO LINE IMPEDANCE

9000 CO LINE IMPEDANCE

LONG LOOP OPTION—REQUIRED IF
EXTERNAL CIRCUIT LOOP
(INCLUDING CO RESISTANCE)
EXCEEDS 800 OHMS. PROVIDES
FOR SUFFICIENT LOOP CURRENT
FOR SUPERVISION. ON SHORT
LooPs, @ NOT RECOMMENDED

AS POOR TRANSMISSION RESULTS.

————— e ___\STERCOMNECTING WV _
— -
| CcR29 I

I o ® :
i ! T K5 . £12 e O ey
i 52 LAY ]
| " acci |
I Ki |
2
| Y CR3 by rvt |
| CcRII 1
| 3 em ! i
| K3 |
| 4 !
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| R2 A Rv2 |
: 2 ‘Aecz |
| |
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} :
|
' |
| cry
I CRI3 |
¢ " .
| K5 2 c |
| Q@ R9 3
l | —MN—{]—— -24 -
I ) o0 crv|
' Ke: |
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I A o e |
| a sl
| |
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| |
I K6 CRIS |
| |
l . K3 RIO G ]
| 2 s
| -24
| PeoT
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| X
| 1
| 1 [IE
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_____________________________ =

Fig. 14—§)Schematic—102B Interconnecting Unit¢

i
i
i
i

13A OR 944N
CONNECTORS:
(A a0 B) |

Aza>—

A28>—

AlS

A0
Al
Al4
Al9

a0
N
A2 >—

B8 >—

89 >—)

s-46671,L1 JJ 66Mi-50 WTERFACE P\ £ap pESIG
PLUG “CONN BLK e
(NOTE 1) B (NOTE 1) k QU1 PUENT
\ ABCOD
it
CR
Cl®
c2%
CrRVIt
CRV2t
cs
. (NOTE
c6 2)
GRD "B" BRIDGING CLIP
TO POWER OR WIRE STRAP
SUPPLY OR
—24V_ |PROTECTOR
NOTE 4

901-0SE-E9Y NOLLO3S ‘S SSI



SECTION 463-350-106

66B4-25 LINE
CONN SWITCH
BLOCK (SEE
ABCDEF

TABLE L)

PART OF 2298 KTU

33
Cooo0O0
34 T
)—%;—oo ooo 35
T0
36
co
37 | &
38
|
o—
X é‘
21
o—
2
22
12 A @
L — 1o
T ) TRansFER
INDICATOR
GRD 30 LAMP
T0
POWER 3l
SUPPLY | -24V m
OR PROTECTOR U 32
=]
10 [I 20 ]

Fig. 15—)Power Failure Transfer Circuit (Delayed Restoral)q

Check for correct polarity and ground
before closing circuit breaker.

4. OPERATION
A. 102A Interconnecting Unit (Fig. 13)

401 Incoming Call (CD9 only): When the CO

seizes this circuit on an incoming call, ringing
current is applied across the tip and ring. K1
relay in the ringing bridge operates and provides
a contact closure on the C1 and C2 leads to the
CPE which opens and closes in unison with the
ringing cycle. When the customer answers, the
CPE provides a contact closure to ground the CS
lead operating K4 relay. Operated K4 relay trips
the CO ringing and establishes a talking path.

Page 16

4.02 OQOutgoing Call (CD7, CD8 and CD9): When

the CPE provides a contact closure to leads
CS and CG, K4 relay operates. Operated K4 relay
closes the loop toward the CO (and removes the
ringing bridge in 2-way loop manual service). The
CO recognizes the loop closure and returns dial
tone to the CPE. When the customer dials, ground
on the CS lead is interrupted. The first time the
dial contacts break, K5 relay operates and opens
the talking path. K4 relay repeats the dial pulses
to the CO. K5 relay releases after each digit and,
after completion of dialing, restores the talking
path.

4.03 Toll Denial: 1f a battery reversal is returned

from the CO on the tip and ring, K2 relay
will operate, operating K3 relay. Operated K3
relay provides a contact closure on leads CRV1



L1 @by

102-
TYPE
w

o000

42A CONN 2298 KTU

BLOCK
36
37 4T
38
1
K] 4R
21
2
12 3T
22
4
14 3R
24 T0
co
7
17 2T
27
8
18 2R
28
9
19 IT
29
30
31 IR
32
TR
10 20 |gro
TO
POWER
SUPPLY

OR
—24V [PROTECTOR

NOTE :
CONNECTIONS SHOWN ARE FOR 500C/D TEL SET, FOR 554A/B
TEL SET, CONNECT TIP TO LI, RING TO L2, OF NETWORK,
(Y) LEAD NOT NEEDED.

% TO BELL SYSTEM TEL SETS ASSOCIATED WITH 2ND, 3RD, AND
4TH LINES

Fig. 16—9Power Failure Transfer Circuit (Immediate Restoral)4
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T0 -V (eK)
BELL SYSTEM

CONNECT ING ARRANGEMENT | _~
DC POWER LEADS

l NO. 14 AWG (OR NO.10 AWG) WIRE
l‘/i‘/ PAIRED RED AND BLACK

|
|
|
T
(R) é
.

I
|
1
T
é (BK)

LOAD
CRI
la
je
— W
/ RI
2 2 qa 2 Jb
(CURRENT (VOLTAGE == (CURRENT [ -]
BREAKER ) BREAKER) BREAKER )
R IR —— — .) e ———— — ] f — 9
| I ()\ ' @
cB2 c83 [*:1]
le— 2" NIPPLE 36" LEADS
N S iy NO. 14 AWG FOR LI & L2
NOTE: / NO. 10 AWG FOR L3 & L4
KS-20944 LI FOR 24 VOLT AT 15 AMP —
KS-20944 L2 FOR 48 VOLT AT 15 AMP (BK)-vY 1o
KS-20944 L3 FOR 24 VOLT AT 30 AMP CUSTOMER PROV IDED
KS=-20944 L4 FOR 48 VOLT AT 30 AMP (R) GRD | DC POWER
PROTECTORS WILL TRIP IN 25 MILLISECS SOURCE

(MAXIMUM): ON DC OVERVOLTAGE OF 38
VOLTS (24 VOLT UNIT) AND 68 VOLTS

(48 VOLT UNIT), ON OVERLOAD OF 18.75 AMPERES (I5 AMP UNIT)
AND 37.5 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC
VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT POWER SUPPLY GROUND.

Fig. 17—Schematic—KS-20944 Protector

and CRV2 (normally used for toll diverting, if
provided in the CO and ordered by the customer).

4.04 Disconnect: When the CPE goes on-hook,

ground is removed from the CS lead releasing
K4 relay. When K4 relay releases, it opens the
loop toward the CO (and reconnects the ringing
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bridge across the tip and ring in the 2-way loop
manual service).

B. 102B Interconnecting Unit (Fig. 14)

4.05 Incoming Call (CD9 only): When the CO
seizes this circuit on an incoming call, ringing



current is applied across the tip and ring. K1
relay in the ringing bridge operates and provides
a contact closure on the C1 and C2 leads to the
CPE which closes during ringing and opens during
silent period in unison with the ringing cycle.
When the customer goes off-hook to answer the
call, the CPE provides a contact closure across CS
and CG leads to ground the CS lead operating K5
relay. K5 relay operated closes the loop to the
CO to trip the CO ringing and cut through the
transmission path to the CT and CR leads.

4.06 Outgoing Call (CD7, CDS, and CD9):

When this circuit is seized for an outgoing
call, the CPE provides a contact closure across
leads CS and CG causing K5 relay to operate.
K5 relay operated closes the loop toward the CO
and cuts through the transmission path. The CO
recognizes the loop closure and returns dial tone
to the CPE. When the customer rotary dials, the
CS and CG leads are opened and closed to release
and operate the K5 relay which repeats the dial
pulses to the CO. When the customer uses fone
address signaling, the CPE provides a contact
closure across CS and CG. K5 relay operates and
dial tone is returned to CT and CR, and the customer
may dial over the CT and CR leads.

4.07 Toll Denial: If a battery reversal is returned

from the CO on the tip and ring to indicate
that the outgoing call is a toll call, K3 relay will
operate, operating K6 relay. K6 relay operated
provides a contact closure on leads CRV1 and CRV2
to indicate that the CO has reversed battery. When
normal battery supervision is restored, the K3 and
K6 relays release.

4.08 Disconnect: When the CPE goes on-hook,

leads CS and CG are opened removing ground
from the CS lead releasing K5 relay. When K5
relay releases, it opens the loop toward the CO
and opens the transmission path. In approximately
500 milliseconds after the closure is removed from
the CS and CG leads, the circuit can be reseized.
The exact reseizure time depends on the CO.

C. Power Failure Transfer (Delayed Restoral, Fig. 15)

4.09 Under normal conditions, CO tip and ring

are connected through the operated contacts
of the 229B KTU to the IU associated with the
CPE. The 229B KTU is held operated through
its own contact to local power supply. The telephone
company-provided power failure station is inoperative

ISS 5, SECTION 463-350-106

at this time. Should local power fail, the 229B
KTU releases, and CO tip and ring are transferred
to the station. This transfer is indicated by a
lamp (if desired) powered independently. After
power is restored, the 229B KTU will be reoperated
by ground obtained through the line switch of the
station, only after the station is on-hook or the
first time it goes on-hook, returning the circuit to
normal. Calls in progress when local power is
restored will not be interrupted as there is no
operate path for the 229B KTU when the station
is off-hook.

4.10 Z option provides a visual indication only

when the CO line is connected to the power
failure telephone set and an off-hook condition exists
when local power is restored. The power failure
indicator lamp is lighted through the break contact
of the power failure transfer (TR) relay. The
lamp functions only when the TR relay is released
and power is restored. It becomes inoperative with
the operation of the TR relay.

D. Power Failure Transfer (Immediate Restoral, Fig.
16)

4.11  Under normal conditions, CO tip and ring

are connected through the operated contacts
of the 229B KTU to the 102-type IU associated
with the CPE. The 229B KTU is held operated
through battery and ground connected directly to
the winding of the TR relay. The telephone
company-provided power failure station is inoperative
at this time. Should local power fail, the 229B
KTU releases, and CO tip and ring are transferred
to the station. Calls in progress will be interrupted,
but new calls can be placed or answered in the
normal manner. When power is restored, the 229B
KTU will reoperate, returning the circuit to normal
immediately. Calls in progress will be interrupted
when power is restored. No visual indication is
provided.

E. 75A Control Unit

4.12 The 75A control unit consists of six identical

ALC circuits, each connected to the
transmission circuitry of an IU to protect telephone
company equipment against excessive signal power.
This protection is required when using voice-type
IUs for data transmission. (See Section 463-300-112
for a complete description.)
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413 The ALC circuit monitors the CP data/voice

voltages applied to tip and ring of the IU.
If the power exceeds a preset level, the ALC circuit
will present a resistance shunt across the input to
the IU to linearly attenuate the signal to the preset
value.

4.14 The level adjusting potentiometers R1 through

R6 are set as described in Section 463-300-312
to limit the customer signals at a level determined
by the amount of trunk loss and impedance.

F. KS-20944 Protector (Fig. 17)

4.15 When the CPE dc power supply is used to

operate the telephone company equipment,
power protection is required. The KS-20944 protector
is used to protect the telephone company personnel
from hazardous voltages but may not protect
equipment from component failures. Separate fuses
are required for the 102-type IUs. The breakers
of the KS-20944 protector provide a switch to
disconnect CP dc power when working on
interconnecting circuits. (See Section 463-300-109
for a complete description.)

4.16 The KS-20944 protector consists of a de

voltage-operated circuit breaker in series
with a parallel resistor-diode combination connected
across the line and two de current-operated circuit
breakers connected in each side of the line. The
contacts on each breaker are connected in series
with the coil of that breaker, and all three breakers
are mechanically interlocked externally by a tie bar
and internally by a tripper bar. When any breaker
is operated, all breakers will open. The circuit
breakers must be manually reset by the customer
after tripping. The breakers are of the trip free
type so that the contacts cannot be closed by
holding the lever to the ON position if the fault
is still on the line.

417 The KS-20944 protector is designed to trip

in 25 milliseconds (maximum) on de overvoltage,
current overload, reversed polarity, or ac greater
than 18 volts, and on incorrect power supply ground.

5. MAINTENANCE
501 When trouble is reported, check for blown

fuses, loose or broken connections and check
the CO lines. Perform a test of the 102-type IU.
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A. Using 1013A Hand Test Set and 81A Test Set
5.02 Prepare the circuit under test as follows:

(a) Open the eight leads to the circuit under
test by removing B bridging clips (or wire
straps) at the 66M1-50 interface connecting block.

(b) Supply talk battery by connecting a 500-

ohm resistor from the —24 volt supply to
terminal CR and connect a ground strap from
CG to terminal CT. (Make all connections on
the telephone company side of the interface
connecting block.) A 2A KTU or 31A KTU may
be used for battery feed instead of the 500-ohm
resistor. Refer to Section 518-112-421 for
connections to KTUs.

(¢) Connect a 1018A (or equivalent) hand test

set across terminals CT and CR. Prepare
a strap to be used to connect terminals CS and
CG when required.

(d) Connect an 81A or KS-16990, List 1 test set
across terminals C1 and C2 to indicate
continuity (ringing).

503 Perform the following tests:

(a) Incoming Call (CD9 only): Have the test

desk call the number associated with the
102-type IU under test. When ringing is indicated
by the test set across terminals Cl1 and C2,
answer the call by strapping terminals CS and
CG together. K5 relay should operate cutting
through the transmission path. Verify transmission
and remove the strap from terminals CS and
CG and disconnect the test set from terminals
C1 and C2.

(b) Outgoing Call—Rotary Dial (CD9, CDS,

CD7): Connect the blue and green (or
blue) leads of a 9C or 9CA dial across terminals
CS and CG for dialing. Dial tone will be heard
on the hand test set connected to terminals CT
and CR. Connect the 81A or KS-16990, List 1
test set across terminals CRV1 and CRV2 (if
used) to indicate continuity (battery reversal).
Dial the test desk number using the 9C or 9CA
dial connected across terminals CS and CG. If
the office is arranged for toll diversion, have
the test desk reverse battery. The test set
connected across terminals CRV1 and CRV2 will
show continuity for the duration of the reversal.



Disconnect by removing the 9C or 9CA dial from
terminals CS and CG. The transmission path
to leads CT and CR will open.

(¢) Outgoing Call—Tone Address Signaling
(if office is arranged for TOUCH-TONE®
dialing) (CD9, CD8, CD7): Connect the 81A
(or equivalent) test set across terminals CRV1
and CRV2. Connect the mounting cord leads
of a 2500D (or equivalent) station set using 161A
adapters across terminals CT (green and yellow)
and CR (red) for dialing. Connect a strap from
terminals CS to CG. Dial tone will now be heard
on the 2500D (or equivalent) station set. Dial
the test desk number using the 2500D; if the
office is arranged for toll diversion, have the
test desk reverse battery and verify that the
81A (or equivalent) test set connected across
terminals CRV1 and CRV2 will show continuity
for the duration of the reversal. Disconnect by
removing the strap from terminals CS and CG.
The transmission path to CT and CR will open.
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5.05 Perform the following tests:

PCA CD7, CD8, or CD9

(1) Operate switch on 1013A hand test set to

the TALK position. The S relay in the 142A
test set will operate lighting the CS lamp and
providing a ground path on the CG lead through
the 100-ohm resistor on the CS-CG LOOP switch.
Ground on the CS lead causes relay K5 in the
IU to operate and seize the CO trunk as indicated
by dial tone being heard in the hand test set.

Note: 1If the IU fails to seize the CO trunk,
move the CS-CG LOOP switch to the 18
position. If the IU now operates properly,
it is considered marginal. The IU circuits
that operate only on the 0 position should be
replaced.

(2) Dial the local test desk using the 1013A

hand test set. The S relay and the CS
lamp of the test set should follow the dial pulses.
When the test desk answers, the trunk should
be cut through and satisfactory transmission may
be judged using the hand test set.

B. PUsing the 142A Test Set (Fig. 18)
CD7 Only
5.04 Prepare the circuit under test as follows:

(a) Disconnect the CPE by removing the B
bridging clips or wire straps at the interface
block.

(b) Connect the test set interface cord to the

terminals on the telephone company side of
the block. The cord required is determined by
the type of block provided to terminate the
interface.

(¢) Connect the leads from the 2-conductor

power cord to —24 volts and ground. This
voltage should be obtained from the same source
used to power the IU under test. The PWR
lamp on the test set should light.

(d) Connect a 1013A hand test set to the HNDST
terminals on the test set. Set the MON-TALK
switch on the hand test set to MON position.

(e) On the 142A test set, set the CS-CG LOOP
switch to the 100-ohm position.

(8) Have the test desk release the trunk under
test.

CD8 Only

(4) If toll denial is provided, have the test desk

reverse line polarity. The CRV- lamp should
light and remain lighted for the duration of the
reversal.

(5) Have the test desk release the trunk under
test.

CD9 Only

(6) Request the test desk to call back on the
trunk under test.

(7) Operate the hand test set switch to MON
position. The CS lamp should be extinguished
indicating the S relay in the 142A test set has
released. The S relay in the IU should also
release causing the IU to release the CO trunk.
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1028 9134 OR KS-16671,L1 55 e6MI-50 1424 TEST SET 1013A HAND TEST SET
INTERCONNECTINGS: 914A PLUG
uNIT CONNECTORS 1% (SEE NOTE)
(A AND B)
[T SN
HNDT TRMTR
10 P2 (BK):
VI' s
I
i i
T B i
1 4|
l} cs ™~ i
! (6) i
AlS : HNOR L TALK X |
12— (5)_»?»4 -—¢ i
i |
A10 : C- \L MON !
|
5 ¢ |
Al | i
| |
26 b
A4 i @caw L Y
i RCVR
Gﬁ
A9 |
sl
TCs-ca
Al ! Coop,, 199
7l 18
A
! o—9
| S
9 1
5 4
82 GRD T0 GRD  (BK) \ d]
POWER  TO T
SUPPLY  POWER ! ';:’;
R SUPPLY FI
A0 ~24Y | PROTECTOR 24V (R) 2 el

NOTE:
FOR PIN OR TERMINAL NUMBER,
SEE APPLICABLE TABLE IN PART 6.

Fig. 18—#Testing 102B Interconnecting Unit With 142A Test Setq
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(8) When the trunk is seized on the return call

from the test desk and ringing is applied
to the trunk, the C- lamp lights and follows the
ringing cycle.

(9) Operate the hand test set switch to TALK.

The C- lamp should extinguish and the CS
lamp light indicating ringing has been tripped
and the call answered. The trunk should now
be cut through the IU and satisfactory transmission
may be judged by using the hand test set.

(10) Have the test desk release the trunk.
5.06 When all testing is complete, remove power
and interface cords. Connect the CPE by

restoring B bridging clips or wire straps at interface
connecting block.

Never replace an interconnecting unit
without first removing the fuse for
that particular circuit. See the
applicable table in Part 6.

5.07 When trouble is suspected in the 102-type

1U, exchange it with another unit known to
be functioning properly. Tag and place the defective
IU in blister pack and return it for repair.4

Do not attempt any tests or repairs
to the customer-provided equipment.

508 When in the repairman’s judgment the
trouble is located in the CPE, the Repair
Service Bureau should be notified so that proper
maintenance of service charge billing can be initiated
as outlined in BSP 660-101-312 entitled Maintenance
of Service Charge on Service With Customer-Provided

Equipment (CPE).

6. CONNECTIONS

6.01 For connection information using the 69G
apparatus mounting, refer to Fig. 9 and 10.
6.02 For connection information using the 604A-type

panel, refer to Fig. 2, 6, and 11, and Tables
A, B,C D,E, and H.

6.03 For connection information using the 604B
or 604C panel, refer to Fig. 3, 4, 6, and 11,
and Tables A, B, C, D, E, and H.
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6.04 pFor connection information using the 615A
panel, refer to Fig. 5, 6, and 12, and Tables
F, G, and H.4

For connection information using the power
failure transfer circuit with delayed restoral,
refer to Fig. 15 and Table L. Replace the D3BN
mounting cord of the 500C/D telephone set with a
D4BJ cord.

6.05

6.06 For connection information using the power
failure transfer circuit with immediate restoral,
refer to Fig. 16.

6.07 All necessary connections are provided by

the internal wiring of the 604B and 604C
panels when a 7T5A control unit is plugged into
position 13 or 14.

6.08 For connection information using the KS-20944

protector, refer to Fig. 17. For connections
to multiple installations, refer to Section 463-300-109.

TABLE A
OPTIONAL CABLE ARRANGEMENTS TO PROVIDE
CONNECTIONS FOR FOUR PLUGS
ON 604-TYPE PANEL

MAXIMUM NO. OF CABLES REQUIRED
Des(:g:ﬁ'low ARRANGEMENTS (SEE 3.03)
(NOTE) Ar 1| Arr 2 | Arrang 3
A25B 1 4 2
A50B
AT5A 1

Note: Arrangement of interconnecting units and
local requirements will determine the size and
maximum length of cable required. Plug No. 5
on 604 A-type panel not used in this application.
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TABLEB

CONNECTIONS FOR PLUG NO. 1 — 604-TYPE PANEL

A25B
TRUNK LEAD CONN CONN cgfm':i,( m‘::,s
NO. DESIG* PIN NO. CABLE ROW NO. PANEL
COLOR :
1 T 26 W-BL 1 1
R 1 BL-W 2
5 T 27 W-0 3 N
R 2 oW 4
3 T 28 W-G 5 A
R 3 G-W 6
R T 29 W-BR 7 5
R 4 BR-W 8
5 T 30 W-S 9 7
R 5 SW 10
s T 31 R-BL 11 s
R 6 BL-R 12
7 T 32 R-0 13 10
R 7 OR 14
s T 33 R-G 15 11
R 8 G-R 16
9 T 34 R-BR 17 13F
R 9 BR-R 18
10 T 35 R-S 19 3
R 10 SR 20
1 T 36 BK-BL 21 R
R 11 BL-BK 22
12 T 37 BK-O 23 9
R 12 O-BK 24
13 T 38 BK-G 25 12
R 13 G-BK 26
14 T 39 BK-BR 27 1aF
R 14 BR-BK 28
40 BK-S 29
15 SBK 30
41 Y-BL 31
16 BL-Y 32
42 Y-0 33
17 o-Y 34
43 Y-G 35
18 G-Y 36
44 Y-BR 37
19 BR-Y 38
SPARE SPARE 45 Y-8 39
20 SY 40
46 V-BL 41
21 BL-V 42
47 V-0 43
22 o-v 44
48 V-G 45
23 G-V 46
49 V-BR 47
24 BR-V 48
50 V-8 49
25 sV 50

* Stencil lead designations on fanning strip.
+ Cannot be used if position is occupied by 75A control unit.

Page 24




ISS 5, SECTION 463-350-106

TABLE C
CONNECTIONS FOR PLUG NO. 2 — 604-TYPE PANEL
TRUNK LEAD CONN St INTERFACE ane
NO. DESIG* PIN NO. fonipeed com LK1 ot
CT 26 W-BL 1
CR 1 BL-W 2
Cs 27 w-0 3
CG 2 o-W 4
1 Clt 28 W-G 5 18§
C2t 3 G-W 6
CRV1{ 29 W-BR 7
CRV2% 4 BR-W 8
30 w-s 9
5 S-w 10
CT 31 R-BL 11
CR 6 BL-R 12
CS 32 R-O 13
CG 7 O-R 14
2 C1t 33 R-G 15 2§
C2t 8 GR 16
CRV1} 34 R-BR 17
CRV2i 9 BR-R 18
35 R-S 19
10 S-R 20
CT 36 BK-BL 21
CR 11 BL-BK 22
CS 37 BK-O 23
CG 12 O-BK 24
3 Cit 38 BK-G 25 48
C2f 13 G-BK 26
CRV1% 39 BK-BR 27
CRV2% 14 BR-BK 28
40 BK-S 29
15 S-BK 30
CT 41 Y-BL 31
CR 16 BL-Y 32
CS 42 Y-O 33
CG 17 0-Y 34
4 Cit 43 YG 35 5§
C2f 18 G-Y 36
CRV1% 44 Y-BR 37
CRV2% 19 BR-Y 38
45 Y-S 39
20 S-Y 40
CT 46 V-BL 41
CR 21 BL-V 42
Ccs 47 V-0 43
CG 22 o-v 44
5 C1¥ 48 V-G 45 71
cat 23 GV 16
CRV1i 49 V-BR 47
CRV21 24 BR-V 48
50 V-S 49
25 S-v 50

* Stencil lead designations on fanning strip.
¥ Used only with VCA CD9.

1 Used only with VCA CD8 for toll denial when provided by serving CO.
§ Associated with 75A control unit in position 13.
1 Associated with 75A control unit in position 14.
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TABLE D
CONNECTIONS FOR PLUG NO. 3 — 604-TYPE PANEL
com | e vos.
TRUNK LEAD CONN CABLE CONN BLK 2 604-TYPE
NO. DESIG* PIN NO. COLOR ROW NO. PANEL
CT 26 W-BL 1
CR 1 BL-W 2
Cs 27 w-0 3
CG 2 o-w 4
8 C1t 28 w-G 5 g*
C2t 3 G-W 6
CRV1i 29 W-BR 7
CRV2i 4 BR-W 8
30 W-8 9
b S-W 10
CT 31 R-BL 11
CR 6 BL-R 12
Cs 32 R-O 13
CG 7 O-R 14
7 C1t 33 R-G 15 10%*
C2t 8 G-R 16
CRV1i 34 R-BR 17
CRV2i 9 BR-R 18
36 R-S 19
10 SR 20
CT 36 BK-BL 21
CR 11 BL-BK 22
cs 317 BK-0 23
o] 12 0-BK 24
8 Cit 38 BK-G 26 11w
C2} 18 G-BK 26
CRV1} 39 BK-BR 27
CRV2i 14 BR-BK 28
40 BK-S 29
16 S-BK 30
CT 41 Y-BL 31
CR 16 BL-Y 82
Ccs ) 42 Y-0 33
CG 17 0-Y 34
9q Cit 43 Y-G 36 13
C2t 18 GY 36
CRV1i 44 Y-BR 87
_CRv2} a9 BR-Y 38
46 Y-8 39
20 sY 40
46 V-BL 41
21 BL-V 42
47 V-0 43
SPARE SPARE 22 oV 44
48 V-G 45
23 G-V 46 i
—24V FAL1§ 49 V-BR 47 F2(FA)
GRD G1§ 24 BR-V 48 TS1(15)
—48V FAL2§ 50 V-8 49 F16(FA)
GRD G2§ 26 SV 50 TS1(16)

Stencil lead designations on fanning strip,

Used only with VCA CD9,

Used only with VCA CD8 for toll denial when provided by serving CO.
Optional attendant alarm indicator on 604B panel only.

Cannot be used if position is pied by 76A trol unit,

* Associated with 75A control unit in position 14,

*_awnii+ ®
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TABLE E
CONNECTIONS FOR PLUG NO. 4 — 604-TYPE PANEL

oo | | e
TRUNK LEAD CONN
NO. DESIG* PIN NO. R O p, 3 e::,:::E
CcT 26 W-BL 1
CR 1 BL-W 2
cs 27 w-0 3
ca 2 ow 4
10 c1t 28 w-G 5 5
cat 3 oW 6
CRV1i 29 W-BR 7
CRV2% 4 BR-W 8
30 w-s 9
5 W 10
cT 31 R-BL 11
CR 6 BL-R 12
cs 32 R-0 13
cG 7 OR 14
1 c1t 33 R-G 15 64
cat 8 GR 16
CRV1i 34 R-BR 17
CRV2t 9 BR-R 18
35 RS 19
10 SR 20
cr 36 BK-BL 21
CR 11 BL-BK 22
cs 37 BK-O 23
ce 12 O-BK 24
12 cif 38 BK-G 25 -
caf 13 G-BK
CRV1i 39 BK-BR
CRV2i 14 BR-BK
13 12%%
’ et sae ]
___CR 21
s 47
| ___CG 22
CLy 48
14§ ~~oet P 14
CRV1f 49
_CRv2f |
50
26

*  Stencil lead designations on fanning strip.

+  Used only with VCA CD9.

§ Used only with VCA CDS8 for toll denial when provided by serving CO.
§ Cannot be used if ition is led by 75A trol unit.

4 Associated with 75A in position 13,

**  Associated with 75A in position 14,
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®TABLE F¢

CONNECTIONS FOR CO TRUNKS — 615A PANEL

TRUNK LEAD 66T1 TO 913 OR 914
NUMBER pesia gfggk CONN. PIN
T Al J1A 13
' R A2 J1A 4
T A3 J2A 13
: R A4 J2A 4
T A5 J3A 13
’ R A6 J3A 4
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PTABLE G4

CONNECTIONS FOR PLUG P1 — 615A PANEL

LEAD PLUG P1 LEAD 615A PANEL
DESIG PIN NO. COLOR ok - pr—

CT 26 W-BL A6

CR 1 BL-W Al5

cs 27 w-0 Al

CG 2 o-w C12
C1 28 Ww-G n AlO

c2 3 G-W All

CRV1 29 W-BR Al4

CRV2 4 BR-W Al19

SPARE 30 w-S AT

SPARE 6 S-w Ale

CT 31 R-BL A6

CR 6 BL-R Al5

cs 32 R-O Al

CcG 7 O-R C13
C1 33 R-G AlO0

J2

C2 8 G-R All

CRV1 84 R-BR Al4

CRV2 9 BR-R Al9

SPARE 86 R-S A7

SPARE 10 SR Alé

CT 36 BK-BL A8

CR 11 BL-BK Alb

cs 87 BK-O Al

cG 12 O-BK Cl4
C1 38 BK-G Al0

c2 13 G-BK 9 All

CRV1 39 BK-BR Al4

CRV2 14 BR-BK ‘ Al9

SPARE 40 BK-S ‘ AT

SPARE 16 $-BK Al6
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PTABLE H4

POWER CONNECTIONS

INPUT 69G APP MTG 604A1 PANEL 604B OR 604C PANEL 615A PANEL
VOLTAGE (NOTE 1) ({NOTE 2) (NOTE 3) (NOTE 4)

—24v 9 T14 Input —24V D2

—48V — - Input —48V —

GRD 4 T13 Input —GRD D4
Notes:

1. Terminals on 66B4-25 connecting block, connect as shown in Fig. 10.

2. Terminals on terminal strip TSA on rear of 604A1 Panel.

3. Terminals on rear of 604B Panel are stamped as shown. Position option straps

for —24V or —48V.

4. Terminals on 66T1 connecting block. Use 20-gauge wire; strip leads before putting

into 66-type terminals. Power may be distributed to subsequent panels by multipling succeeding
panels from terminal C2 and C4 (multiple a maximum of three panels).
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TABLE |

604A-TYPE PANEL—FUSE ASSIGNMENT

ISS 5, SECTION 463-350-106

TABLE J

604B AND 604C PANELS—FUSE ASSIGNMENT

FUSE NO.* PANEL POSITION VOLTAGE FUSE NO. PANEL POSITION VOL'i'AGE
F1 J1A +105V
- A F1* J1A thru J14A MNote)
F3 J34 F2* J1A
4 J4A F3* J2A
F5 J54 F4+ J3A
F6 J64 F5* J4A
7 J74 F6* J5A
F8 J8A F7* J6A
F9 J9A o4y F8* J7A Coay
F10 J10A For J5A
F11 J11A 1o Joa
F12 J124 F11* J10A
F13 J13A F12* J11A
F14 J14A F13* J12A
F15 J108 Fl4} J13A
F16 J11B F15¢ J14A
F17 J13B F16} J1A thru J5A
Fi8 ke F17t | J6A thruJ10A —48V (Note)

* Fuses are 70G 1/2-ampere. F18% J11A thru J14A

Note: +105V and —48V not used in this

application.

* 70F fuse 1/4 ampere.
+ 70G fuse 1/2 ampere.
i T0A fuse 1-1/3 ampere.
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Page 32

»TABLE K¢

615A PANEL—FUSE ASSIGNMENT

VOLTAGE FUSE NO. * PANEL POSITION
F1 J1A
—24V F2 J2A
F3 J3A
F4+ J1B
—48V F5% J2B
F6+f J3B
+105V F7t J1A, J2A, J3A
SPARE F8

* 24K fuse 1/2 ampere.
+ Not used in this application.
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TABLE L

MODIFICATION OF 500C/D OR 554A/B
TELEPHONE SETS FOR POWER FAILURE TRANSFER

(DELAYED RESTORAL ONLY)
TERM. ON NET. (Note)
LEAD AND LEAD
REMOVE CONNECT
CONTACT DESIG COLOR FROM TO
Tip | (G) L1 F
Ring | (R) L2 L1
Mtg
oo Lk |(BK) L2
Al | M G
(R) L2 L1
C4A Ringer I py™ TG or 11 F
a | L2
b | () L2 G
Line c (BR) C G
Switch
a | @ L1
(Note) @
e | W) F C

Note: 500C/D and 554 A/B telephone sets having
425B networks cannot be used to control power
failure transfer relay as some line switch leads are
soldered on the network.
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-350-107
Issve 5, December 1975

PROTECTIVE CONNECTING ARRANGEMENT CED

1. GENERAL

1.01  This section provides identification, installation,

operation, maintenance, and connection
information for the 101-type interconnecting unit
(IU) and associated 69G apparatus mounting, 604-type
panel, or 615A panel when used for Protective
Connecting Arrangement (PCA) CED. It also covers
the KS-20944 protector used for PCA VCP, which
can be associated with PCA CED.

1.02 This section is reissued to:

o Include information on the 101C IU which
replaces the 101B (MD)

o Rate the 604B panel MD

o Replace the term Voice Connecting Arrangement
(VCA) with Protective Connecting Arrangement
(PCA)

e Add comcode numbers to piecepart numbers

o Add new Table A.

1.03 For detailed information on associated
apparatus, refer to the following sections:

463-300-101—604A Panel

463-300-102—604B and 604C Panels; 21A
Apparatus Unit

463-300-104—615A Panel
463-300-109—KS-20944 Protector
463-300-113—142A Test Set

1.04 »pThe 101C IU (Fig. 1) is an improved version

of the 101B (MD) (Fig. 2) and is the preferred
unit for new installations and replacements. Existing
installations with 101A (MD) and 101B (MD) IUs
may be encountered in the field; do not replace
these units unless they are defective. Furthermore,

existing stock of these MD IUs should be used if
possible. Refer to Table A for a summary of the
applications and limitations of the three 101-type
IUs.4

Note: In existing installations using pulse
correction, the 103A (MD) pulse corrector
must be removed when replacing a 101A with
a 101B or C.

1.05 The 604B panel (Fig. 8 and 5) is now rated

MD but may be used when available; an
installed 604B should be replaced with a 604C
(Fig. 3 and 4) only when defective. These conditions
also apply to the MD rated 604A-type panel (Fig. 6).

Caution: When 101A and 101B/C IUs are
installed in the same 604B or C panel, do
not use a 101A for trunk 9 (position 13)
if 101B/Cs are used for trunks 1 or 3
(positions 1 or 4), and do not use a 10IA
for trunk 14 (position 14) if 101B/Cs are
used for trunks 5 or 7 (positions 7 or 10).
If these rules are violated, the AGC leads
of the 101B/Cs will be shorted.

1.06 For mounting one to six 101-type IUs, use

615A panels. For over six circuits, use a
604-type panel. Consider both the size of the initial
installation and the expected future growth in
selecting the proper mounting equipment.

Do not use the 69G apparatus mounting
for any new installations. Information
is supplied in this practice only for
servicing existing installations of the

69G.

1.07 The customer should contact the local

Telephone Company Business Office or the
Marketing Representative to obtain a copy of the
Technical Reference covering this interface specification.

1.08 This issue is based on the following drawings:

SD-1E201-01, Issue 5B (101A IU)

NOTICE
Not for use or disclosure outside the
Bell System except under written agreement

Printed in U.S.A.

Page 1



OPTION SCREW SWITCHES

Fig. 1—$101C 1Ug

»SD-1E288-01, Issue 6B (101B IU)
SD-1E294-01, Issue 2D (101C IU)q
SD-1E200-01, Issue 2D (604A Panel)

SD-69599-01, Issue 2A (69G Apparatus
Mounting)

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),

reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION
PURPOSE

(a) PCA CED



e To provide a means to automatically connect,
on a ground start basis, the dial switching
equipment of a customer-provided (CP) PBX
to a Bell System toll operator for toll
terminal service with ringback

e To limit excessive transmission signal levels
from customer-provided equipment (CPE)
and to provide protection for telephone
company personnel against hazardous voltages

e To provide network control signaling functions.

(b) PCA VCP

e To provide an interface between CP power
supply and PCA CED

e To provide protection for telephone company
personnel against hazardous voltages.

P TABLE A4

DESIGNATION
STRIP HOLDER

615A PANEL

ISS 5, SECTION 463-350-107

1018 1U

Fig. 2—101B (MD) IU Mounted in 615A Panel

APPLICATIONS OF 101-TYPE IUs

v APPLICATIONS/LIMITATIONS
e All applications.
LG e No limitations.
101B ® Not recommended for use with panel COs.
(MD) ® Not recommended for use with CPE equipped
with electronic toll restriction circuitry.
101A ® Not recommended for use with panel COs.
(MD) ® Cannot be used in conjunction with 75A
control units (PCA CBF).

APPLICATION
e PCA CED is intended for use with CP
Hotel-Motel dial PBX systems.
ORDERING GUIDE
(a) For PCA CED

e Unit, Interconnecting, 101C (one per toll
operator access trunk) (Fig. 1).

(b) Associated Apparatus (Order Separately)

Note: If a 23-inch relay rack is not provided
on customer premises, provide a 16C apparatus
mounting or equivalent for the 615A panel or
an ED-91180-72 Group 21 cabinet for the
604-type panel, or their local equivalent.

e Panel, 615A (includes fuse panel only, no

power unit; mounts up to three 101-type
IUs) (Fig. 2)
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NOTE. ON OLDER 604B PANELS, POSITION NUMBERS APPEAR INSTEAD OF TRUNK NUMBERS.

INSTALLATION SEQUENCE OF 10I-TYPE INTERCONNECTING UNITS

TRUNK NO. 12110134 |l1l|5|6|l2|7|8|[13]9]I4
POSITION NO. | I |2 |3 |4 |5 |6 |7 |89 [10|Il[I12]13]|14

Fig. 3—604B (MD) or 604C Panel, Front View

WS cincuiTy
SEE Wy #oe
(a2

Fig. 4—604C Panel, Rear View (21A Apparatus Unit Not Installed)
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Fig. 5—604B (MD) Panel, Rear View

INSTALLATION
SEQUENCE OF 10! 19C2 POWER UNIT 708 TUSES
INTERCONNECTING

UNITS
TRUNK | POSITION

NO. No. 604A2

| | PANEL

2 2

3 4

4 5

5 7

s s POSITION
- s NUMBERS
8 I

9 13 '

0 3

" )

2 9

13 12

TR CONNECTORS

101B INTERCONNECTING UNI

Fig. 6—101B IU Mounted in 604A2 (MD) Panel
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o Bracket, 99B (one per one, two, or three
615A panels when mounted in 16C or in
relay rack)

o pAdapter, 262A (one per 19C2 power unit
mounted in 16C)q

or

o Panel, 604C (24V operation; includes fuse
panel only, no power unit; mounts up to
fourteen 101-type 1Us) (Fig. 3 and 5)

o Unit, Apparatus, 21A (converts 604C panel
to 48V operation)

e Cable, A25B (one per 615A panel or one,
two, or four per 604-type panel) (Table B)

o Cable, A50B (one per 604-type panel) (Table
B)

e Cable, 475A (one per 604-type panel) (Table
B)

o Block, Connecting, 66M1-50 (as required)
(Fig. 7, 10, and 11) -

o Block, Connecting, 66B4-25 (as required)
(Fig. 10 and 11)

Note: Other types of blocks may be used
when specified by local engineering. (66M1-50
should be used for interface with CPE to
facilitate testing with 142A test set.)

o Clip, Bridging, B (25 per pack, as required)
(Fig. 7)

o Cable, D Inside Wiring, or equivalent (for
connecting 615A panel to connecting block
for CO terminations)

o Wire, 20-gauge (for connecting external
power supplies to 604-type or 615A panels)

e Unit, Power, 19C2 or equivalent (for 615A,
604A1, 604B or 604C panels locally engineered
and installed when existing PBX power
supply is insufficient)

e Cord, Power (for 19C2 power unit)

824013262 (P40J326) (1-1/2 feet)

Page 6

824013270 (P40J327) (2 feet)
824013288 (P40J328) (4 feet)
824013296 (P40J329) (6 feet)
824010995 (P40J099) (12 feet)q
(© For Power Protection Unit (PCA VCP)

o KS-20944, L1 Protector (must be provided
when a CP de power supply is used) (Fig. 8).

(d) Replaceable Components (For 604-Type
or 615A Panel)

o Unit, Power, 19C2 (for 604A2 panel)

e Fuses, 70G (1/2 ampere, 18 per 604A-type
panel)

o Fuses, 7T0F (1/4 ampere, 13 per 604B or
604C panel)

o Fuses, 70G (1/2 ampere, two per 604B or
604C panel)

o Fuses, T0A (1-1/3 ampere, three pér 604B
or 604C panel)

e Fuses, 24E (1/2 ampere, eight per 615A
panel)

o Indicator, 17C-49 (for optional fuse alarm,
if required; 604B or 604C panel only).

DESIGN FEATURES
101-Type Interconnecting Unit

o Components mounted on epoxy coated 8-inch
80-pin board

o Ambient operating temperature range O°F
to 120°F

e Approximate dimensions: 7-1/2 inches by
5-1/2 inches

e Options connected by straps on 101A and
101B; by screw switches on 101C (Fig. 1)

o Features line impedance matching (101B
and C only)
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CUSTOMER CIRCUIT
SIDE NUMBER

TELEPHONE
COMPANY SIDE

B BRIDGING CLIP

% LEADS ARE TERMINATED AS SPARE
WITH 604-TYPE AND 615A PANELS ONLY,
NOT REQUIRED WITH 69G APP MTG

NOTE:

WHEN BLOCK IS CONNECTED TO
615A PANEL, ONLY CIRCUITS I, 2,
AND 3 ARE USED,

Fig. 7—66M1-50 Interface Connecting Block
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CIRCUIT
BREAKER
SWITCHES

KS-20944 PROTECTOR
COVER CLOSED

TELEPHONE
COMPANY LEADS

LEADS FOR CUSTOMER
TERMINATIONS

LOAD TERMINAL STRIP
(FOR TELEPHONE COMPANY
TERMINATIONS)

KS-20944 PROTECTOR COVER OPEN

Fig. 8—KS-20944 Protector
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e Features ground start operation with rering
capability

e Maximum current requirement at 26 volts
de: 0.160 ampere (101A); 0.126 ampere
(101B); $0.143 ampere (101C).4

3. INSTALLATION

69G Apparatus Mounting (Fig. 9 and 10)

3.01 The 69G apparatus mounting should not be
used for new installations of PCA CED.

Refer to Fig. 10 for connections used in existing
installations.

998 69G APPARATUS
BRACKET MOUNTING

Fig. 9—69G Apparatus Mounting With 101B IU
Mounted in 16C Apparatus Mounting

604-Type Panel (Fig. 11 and Tables C, D, E, F, |,
J, and K)

3.02 Mount the 604-type panel on a standard relay

rack or in an ED-91180-72, Group 21, 18-plate
equipment cabinet. Locate the panel within 200
feet (18 ohms loop resistance) of the CPE for the
101A IU or within 1000 feet (100 ohms) for the
101B or C. Connect a separate ground wire to
relay rack or cabinet. The ED-91180-72 cabinet
will hold a maximum of two 604A-type panels or
three 604B or C panels and a power unit when
the drawing holder on the lower half of its cover
is removed. Mount the 66M1-50 interface connecting
block within 25 feet of the panel and in a position

ISS 5, SECTION 463-350-107

which will facilitate testing between the block and
the panel.

3.03 Make connection to the 604-type panel with
connector cables. Arrangement of the plugs
on the panel restricts plug P1 (CO lines) to an
A25B connector cable. Plugs 2 through 4 (CPE
connections) are arranged to accept a choice of
cable sizes (see Table B). For example, in the
first arrangement, an A25B can be used for plug
1 and single A75A for plugs 2 through 4; or a
separate A25B can be used for each plug. Plug 5
(604A panel only) is not used with PCA CED.

3.04 Terminate the stub end of the connector
cable from P1 on a 66B4-25 connecting block
for CO lines (Table C).

3.05 Terminate the stub end of the connector

cable from P2, P3, and P4 on the telephone
company side of 66M1-50 interface connecting blocks
located within 25 feet of the panel (Tables D, E,
and F). Stencil lead designations on fanning strips
and use B bridging clips to connect columns B and
C together on the connecting block (Fig. 7).

3.06 The 604A1, 604B, and 604C panels operate

on externally supplied —24 volts. The 604B
can be adapted to —48 volt operation by putting
the option straps in the down position (Fig. 5).
The 604C can be adapted to —48 volt operation by
adding a 21A apparatus unit and putting the option
straps in the down position. Attach the 21A to
the rear of the 604C using the four 8-32 by 3/16-inch
screws supplied with the apparatus unit as a loose
item. Electrical connection to the 604C is made
by attaching each red wire to a 48-volt terminal
and each red-black wire to a 24-volt option terminal.

3.07 When a telephone company power unit is

used, the customer must provide a separately
fused 105- to 130-volt, 60-Hz outlet within reach
of available power cords (see ORDERING GUIDE
for cord lengths) and not under control of a wall
switch. Mount the power unit in the same rack
or cabinet with the 604-type panel it supplies, if
possible, or in a nearby location. If CP power is
used, it must be supplied through a KS-20944
protector (see 3.19).

3.08 Connect external power to terminals on rear

of 604-type panel as shown in Table I.
Refer to the appropriate section in Division 518
for proper grounding of power plants which is
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66MI- 50
66B4-25 INTERFACE
69G APP MTG CONN BLK CONN BLK
ABC D
o—0 0—o CUSTOMER
CONN UPPER (U) UPPER L PROVIDED
To1- A AND.B  Ks-16671,LI A25B (NOTE 2)  gquiPMENT
TYPE PIN NO.  PLUG CABLE
—2av |—> Ao 7 oY BL-Y (L) er iy otct
s > ai 8 G-Y L | 0-BK (L) CR_12 o o CR
RVl —> Ale 22 ¢ 0OV | G-y (U cs |3 ol s
-y
LOWER (L) Lower | S €6 145 0o o<
KS-16671,L1 A2! -
B 58 0-y (1) cl__|s P ]
PLUG CABLE Y-6 (L) o=
or 26 16 ¢ BL-Y —_— €2 18 o0 otf-t2
A6 > < < 0-BK Y-0_ (L) cBsl |7 of-c8s!
P L 0—o
CR > A5 >—< 12 oy G-W (L) cBs2 | s cBS2
GRD —> B2 >——< 20 —-e °
cl —‘)AIO >_< 7 éﬁ_ N~ S~ — e~
Y-6
c2 > an >——< 43 é————| | CONNECTING
Y-0 —— )
cBsl —> A7 >—< 42— f::;:ﬁ) GRD ) POWER NOTES:

P Al6 s 6-w (NOTE 3) SUPPLY I. INSULATE AND STORE
—> a6 >—< é__R-BL oy (W s oR UNUSED LEADS.
CRV2 |—> Al9 3l 20 o' ' "0 o | .2av |eroTecTor 2. 8 BRIDGING CLIP OR

Y-BR Y-BR (L) 10 — WIRE STRAP,
T A3 44 0 0 0 0 0
"> as 23 5 IR DDA e > oinouts.
g C Q] R co :
——

Fig. 10—Connection Diagram—69G Apparatus Mounting With 101-Type IU

important to prevent damage from power line
surges.

615A Panel (Fig. 11 and Tables G, H, |, and L)

3.09 Mount the 615A panel on a standard relay
rack or on a 16C apparatus mounting using
a 99B bracket. Remove the center mounting bar
from the 16C to allow the 615A to fit on the 99B
bracket. The bracket holds up to three 615A
panels por two 615A panels and a 19C2 power unit
mounted with a 262A adapter;q up to three 101-type
IUs can be installed in each panel. Locate the
panel within 200 feet (18 ohms loop resistance) of
the CPE for the 101A IU or within 1000 feet (100
ohms) for the 101B or 101C. Connect a separate
ground wire to relay rack or apparatus mounting.

3.10 Use D station wire or D inside wiring cable

to run T and R leads for the 66T1 block on
the 615A panel to a 66B4-25 connecting block where
CO lines are terminated (Table G).

Page 10

3.11  Use an A25B connector cable to connect the

615A panel to a 66M1-50 interface connecting
block located within 25 feet of the panel. Connect
the plug end of the cable to P1 on the 615A panel
and terminate the stub end on the telephone company
side of the connecting block (Table H). Stencil
lead designations on fanning strips and use B
bridging clips to connect columns B and C together
on the connecting block (Fig. 7).

3.12 When used with PCA CED, the 615A panel

operates on —24 volts supplied from associated
equipment, a separate telephone company power
unit, or from the customer’s power supply. When
a telephone company unit such as the recommended
19C2 is used, the customer must provide a 105- to
130-volt, 60-Hz outlet within reach of available
power cords (see ORDERING GUIDE for cord
lengths) and not under the control of a wall switch.
Mount the power unit in the same rack or apparatus
mounting with the 615A panel it supplies, if possible,
or in a nearby location. If CP power is used, it
must be supplied through a KS-20944 protector (see
3.19).
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cT

CR

cs

GRD

101-TYPE
INTERCONNECT ING 1
uNIT

c2

CRV! 604-TYPE
PANEL OR

CRV2

CBS!

cBs2

-24v

T | eeBa-25 T

T0
CENTRAL R CONNECTING R

OFF ICE BLOCK

615A PANEL

cT cT
CR CR
cs cs
[« 66MI-50 cG
INTERFACE
(o] CONNECTING Ci CUSTOMER
BLOCK PROVIDED
c2 c2 EQU I PMENT
CcBS! cBst
cBs2 cBS2
- *
28VX | EXTERNAL POWER
GRD SUPPLY (NOT USED
WITH 604A2) % *

% 604B AND C CAN OPERATE ON -48V.
%% CP POWER MUST COME THROUGH PROTECTOR.

Fig. 11—Block Diagram—PCA CED Using 604-Type or 615A Panel

3.13 Use 20-gauge wire to connect external

power to the 66T1 connecting block on the
rear of 615A panel as shown in Table I. Strip
insulation from wire before placing in terminals.
Refer to appropriate section in Division 518 for
proper grounding of power plants, which is important
to prevent damage from power line surges.

101-Type Interconnecting Unit (Fig. 1, 12, 13, and
14)

3.14 Options—101A IU: Install proper option
straps with 24-gauge bare wire (see Fig. 12):

o Option W: Required when CO is step-by-step.
e Option Y: Always required.
Install when CO loop resistance

(including resistance of CO) is
greater than 500 ohms.

e Option Z:

Be sure all option straps have been
installed and check continuity of straps
after they are in place.

3.15 Options—101B or C IU: Install proper

option straps on 101B with 24-gauge bare
wire, or by screwing down screw switches on 101C
(see Fig. 13 or 14):

e Option W: Install when CO loop resistance
(including resistance of CO) is
greater than 800 ohms.

e Option X: Required when CO is step-by-step.
e Option Y: Normally required; factory
installed. Provides impedance

ratio of 600 ohms to 600 ohms
between CPE and CO lines.
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e Option Z: Provides impedance ratio of 600
ohms to 900 ohms between CPE
and CO lines, respectively.
Required only when PBX-CO
trunk facility is designed with
terminating sets or 837-type
impedance compensators that
have 900 ohms input impedance.

The sequence of installing 101-type
IUs in the panels is important. Refer
to the table in Fig. 3 for the correct
sequence for the 604B or C panels
and the table in Fig. 6 for the 604A
panel. Note that the trunk number
does not necessarily correspond to
the position number in the panel.
For example, the IU for trunk 3 must
be installed in position 4. (The
designation strip holders on the 604C
panel and on some newer 604B panels
show the trunk number associated
with each position. The 604A and
older 604Bs have only the position
number.) In the 615A panel, instail
the IUs for trunks 1, 2, and 3 in J1,
J2, and J3 respectively.

3.16 Refer to CAUTION preceding 1.06 before
installing 101A and 101B IUs in the same
604B or 604C panel. When installing the 101-type
IU, raise the designation strip holder on the panel,
position the board in the guide grooves of the 615A
or 604-type panel, and slide the 101-type IU until
it is properly seated and electrically connected to
the 913A or 914A connectors. The guide grooves
prevent improper insertion of the 101-type 1Us.

Note: The connectors in the 604B and C
panels are equipped with index clips to match
the code slots in the 101B and C IUs. When
using the 101A IUs, pull out the clips between
contacts 9 and 10 in the B connectors.

3.17 Make certain designation strip holder is
properly positioned to hold the IUs in place.

3.18 Perform tests shown in Part 5 after installation.
KS-20944 Protector (Fig. 15)
3.19 When voltage protection is required, the

KS-20944 protector must be mounted externally
and wired to the power supply terminals of the

Page 12

615A or 604-type panel (Fig. 11). Refer to Section
463-300-109 for connections to multiple installations.

3.20 Set circuit breaker switch lever to OFF and
connect as shown in Fig. 15 following local
wiring instructions. The customer must connect
his power supply to the red (GRD) and black (—V)
wires extending from the unit. .

Warning: Voltage will be present on upper
terminals of circuit breakers as soon as
customer power is connected.

Check for correct polarity and ground
before closing circuit breakers.

4. OPERATION
A. 101B or C Interconnecting Unit (Fig. 13 or 14):

4.01 OQutgoing Call: When the user of the CP

station dials the trunk level associated with
PCA CED, the CPE initiates a contact closure
between the CS and CG leads. The resulting
ground on the CS lead operates the K6 relay of
the 101C IU (or relays K5 and K6 of the 101B).
Operation of K6 relay grounds the ring side of
the trunk circuit to the CO which causes a signal
to appear at the toll board. The toll operator
plugs the rear cord of a cord pair into the jack
associated with the signal and operates the DIAL
and TALK key. -Ground is returned on the tip
and battery on the ring of the trunk circuit. This
operates the K4 relay of the 101B IU (or relays
K4 and K5 of the 101C) and releases K6 relay.
Operation of K4 relay closes a set of supervisory
contacts to the CPE over the CBS1 and CBS2 leads
and removes the ground detector. With K6 released
and K5 operated, ground is removed from ring,
and a talking path is established between the toll
operator and the CPE. The toll operator requests
dialing information and, using the front cord of
the same cord pair, dials the requested number
and restores the DIAL and TALK key.

4.02 Disconnect and Operate Ringback: When

the CP station goes on-hook, the closure
between the CS and CG leads is opened and the
K5 relay releases opening the loop to the toll
operator. If this loop is opened or if the toll
connection is opened, the toll operator receives a
disconnect signal and may then ring toward the



CP PBX to provide time and charge information
to the PBX attendant. Ring relay K1 in the ring
detector circuit operates and closes a set of contacts
to the CPE over the Cl1 and C2 leads. The PBX
attendant answers the ringing by a contact closure
on the CS and CG leads, which operates the K5
relay. K5 relay operated removes the ground
detector circuit, trips ringing, and establishes the
talking path. When the CP PBX attendant and
the toll operator disconnect, the K4 and K5 relays
release and the circuit returns to the idle condition.

Note: 101A IU (Fig. 12) operates similarly
to the 101B and C IU using different relays.

B. KS-20944 Protector (Fig. 15)

4.03 When the CPE dc power supply is used to

operate the telephone company equipment,
overcurrent and overvoltage protection is required.
The KS-20944 power protector is used to protect
the telephone company personnel from hazardous
voltages but may not protect equipment from
component failures. The KS-20944 protector provides
a switch to disconnect de power when working on
interconnecting circuits.

4.04 The KS-20944 protector consists of a de

voltage-operated circuit breaker in series
with a parallel resistor-diode combination connected
across the line and a de current-operated circuit
breaker connected in each side of the line. The
contacts on the breaker are connected in series
with the coil of the breaker, and they are mechanically
coupled together. When any breaker is operated,
the line will be opened. The circuit breakers must
be manually reset after tripping. They cannot be
reset if the fault persists.

4.05 The KS-20944, List 1 protector is designed

to trip in 25 milliseconds (maximum) on 38
volts de, on 18.75 amperes de, on reversed polarity
(or ac) greater than 18 volts, or on incorrect
power supply ground.

5. MAINTENANCE

5.01 When trouble is reported, check the CO

pair and check for blown fuses and loose
or broken connections. If the fault is not found,
perform a test of the 101-type IU.

ISS 5, SECTION 463-350-107

A. Using 1013A Hand Test Set and 81A Test Set
5.02 Prepare the circuit under test as follows:

(1) Open the eight leads to CPE by removing
the B bridging clips (or wire straps) at the
66M1-50 interface block.

(2) Supply talk battery by connecting a 500-ohm

resistor from the — 24 volt supply to terminal
CR and ground to terminal CT (make all connections
on the telephone company side of the interface
block). A 2A KTU or 31A KTU may be used
for battery feed instead of the resistor. Refer
to Section 518-112-421 for KTU connections.

(3) Connect a 1013A hand test set (or equivalent)
across terminals CT and CR.

(4) Connect an 81A or KS-16990, List 1 test set
across terminals CBS1 and CBS2 with the
switch in C position.

5.03 Perform the following tests:

(a) Transmission Path: Connect a strap across

the CS and CG terminals. When the toll
operator answers the call, there should be
continuity across the CBS1 and CBS2 terminals
as indicated by the 81A test set. Remove the
test set from the CBS1 and CBS2 terminals.

(b) Disconnect and Operator Ringback:

Connect the 81A (or KS-16990, List 1) test
set across the C1 and C2 terminals. Remove
the strap across the CS and CG terminals. The
toll operator will receive a disconnect signal and
may ring back causing a contact closure across
the C1 and C2 terminals. Answer the call by
strapping the CS and CG terminals. Remove
the strap and the circuit returns to idle.

B. Using 142A Test Set (Fig. 16)
5.04 Prepare the circuit under test as follows:
(1) Disconnect the CPE by removing the B
bridging clips or wire straps at the interface
block.
(2) #Select the proper interface cord from the
three available 10-conductor cords and connect

to the proper terminals on the telephone company
side of the block.4

Page 13



SECTION 463-350-107

e

Ks-TYPE £ 913A OR

PLUG g 914A
(SEE : fgrﬁd:gfa%k\ K5 101A INTERCONNECTING UNIT
EEE e o

i 66B4-25%
DESIG CONN

BLOCK

(SEE

S5 NOTE D 6 5 2
: K2 Kl "+
3 10
4
E8 3 \ L K3 |
— ¥ cr2
E9 E7 v 2
, 2 i
] > RI
é <
g X7 cl
)
o
- 8 5
e sTKS “KI
5 @
£6:
R7 CR
24 R9 7
12
C4T
R8 RIO = CR8 CRIO
-24 g A—e—Pt S
12 |
s L L
! T «
L = .
2 "k
NOTES: zs
|. SEE TABLES C,D,E,F, OR FIG. 10 FOR PIN OR
TERMINAL NOS.
2. CONTACT CLOSURE MUST BE PROVIDED BY R20
CUSTOMER EQUIPMENT. 180 MAX Y
LOOP RESISTANCE.
OPTIONS:
@) FOR USE WITH SXS CO RI7 Ki
A
(X)  WITHOUT RERING | ” oy 4
@  WITH RERING ¥ CR3 Kl
2
(@ €O LOOP EXCEEDS 500 OHMS L
RIS
Ql AN

2 CRII
e
271

Nl 2
I AN

Fig. 12—Schematic—101A (MD) U (Sheet 1)
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KS-TYPE TO CUSTOMER
10 A INTERCONNECTING UNIT 3 : PLUG ' PROV1DED
2 | (SEE L EQUIPMENT
TI Y NOTE 1)
1C

[ > NOTE 2)
-24 B BRIDGING
L CLIP OR
R32 SR33 WIRE STRAP
p:
3
R34 R28
Qlo AW AM— 24
-24
R3S $R36
2
3
K2 |
A
4

GRD
YC POWER SUPPLY
-24V | OR PROTECTOR

Fig. 12—Schematic—101A (MD) IU (Sheet 2)
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101B INTERCONNECTING UNIT

KS-TYPE 14A CR29
LEAD PLUG ONNECTOR —ie-
(NOTE 1) A AND B) i)
K5
.
L A3 2
45
10
. - e
Te
K4 CRII
¥ crio0
[
T0 CO K3
[}
s 3
K2 CcR8 3 RV3
]
Ad
N
Q4
RI4 | RI3
AMN—S—AM— =24 =24 )
CR25X
p CR22 RIS {zcm
$
RIS
cre3 82
L
Ree -2
cRRT  C7 %"”
e—e-lL
=T
R29
R31
L = Qo
SR23
K6
FXcrig @ D —
I
vy i
S RI0
CRIS
3 CRS -24
CRIT
NOTES: K3
{. SEE TABLES C,D,E,F, OR FIG. |0 FOR PIN
OR TERMINAL NO.
2. CUSTOMER PROVIDED OFF-HOOK CONTACT
CLOSURE AND PULSING CONTACT. 1000 MAX. l
LOOP RESISTANCE .
OPTIONS:
6000 CO LINE IMPEDANCE. FACTORY INSTALLED.

9000 CO LINE IMPEDANCE.

FOR USE WITH SXS CO.
EXTERNAL CIRCUIT LOOP GREATER THAN 800&.(INCLUDING CO RESISTANCE)

Fig. 13—Schematic—101B (MD) IU (Sheet 1)
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66M1-50 LEAD
1018 INTERCONNECTING UNIT KS-TYPE INTERFACE DESIG
CONN BLK TO CP

(NOTE 1) (NOTE 1) EQUIPMENT

ABCOD
o0—0 0—0

cBsSt

cBs2

CRI3

(NOTE 2)

TO POWER  "8" BRIDGING
SUPPLY OR  CLIP OR WIRE
V|PROTECTOR  STRAP

Fig. 13—Schematic—101B (MD) IU (Sheet 2)
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KS-16671, L1

LEAD PLUG OR 66TI i CONNECTOR 101C INTERCONNECTING UNIT
oesic & sLock (A AND B)
-1 (NOTE 1) CcR2
A3 e
J |2 I f@
K5 AAA
s __5 - vszv
T To  YcRre FCRS
CR3 CR6
T0 CO K1 je > YARV3
L 6 6
K2 K3
[ [
+ ke
3
¥ CR8
§ A4 -
+Kk5  IWN—-24
3 R6
St
()
1 c4
o
-
®|—- cns{L Q3 CRI3
CRIO V% e
v X CRI2 K4
cresk LR8S CRUE I
s
A4 Lms:,
N -
Ré R20
= VWA
-24 P
:14 AL

(NOTE 3) | B8

——|in

NOTES:
I. SEE TABLES C THROUGH H
FOR PIN OR TERMINAL NO.
2. CUSTOMER PROVIDED OFF-HOOK CONTACT
CLOSURE AND PULSING CONTACT 1002
MAX LOOP RESISTANCE.
3. THESE LEADS ARE USED FOR FACTORY
TEST ONLY.
OPTIONS :
ALL OPTIONS ARE CONNECTED BY
SCREW SWITCHES. TO CLOSE SWITCH,
SCREW IN SNUGLY; DO NOT APPLY
EXCESSIVE FORCE.
(W EXTERNAL CIRCUIT LOOP GREATER
THAN 8008 (INCLUDING CO RESISTANCE )

(X) FOR USE WITH SXS CO.

() 6000 CO LINE IMPEDANCE . FACTORY
CONNECTED.

@ 9002 CO LINE IMPEDANCE.

K4 f——ron
> R30

R39 c8

-24

o
o
©

Fig. 14—#Schematic—101C IU. (Sheet 1)
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# LEAD
DESIG
T0 CP

10IC INTERCONNECTING UNIT Ks- 166711

PLUG
(NOTE 1)

m E12 ® e
0,0
Tee }
2 12 3[le2 o— ®
¢l
X CR7 s s EI3 K
7Rc2
RVI
RV2
9 4
5 £10
12 O @
10 ﬁs ES 1 E)l
O ® SO
"
SR3 Q2 K4
12 il ,_'-.DU_‘__.u m‘
i CR22
je
K4
CR23 CRI7
e ’
v L
c6
s T
s | . SRI2 =
CRI19 cR24
< RIl  CRI4
- AVAVA' s: |
5 5
5 K2 XK3
T 1
= R25
-24
FCRIS =
B
S R44
3 K4
S R29 rao 5 Q8
R27
D —— A
Q9
CR2!
4 SR26 L R28
(NOTE 2)
24 1 “8" BRIDGING
- -24 24 CLIP OR WIRE
STRAP
L TO POWER
i SUPPLY OR
ﬁ _24v, | PROTECTOR
A0, -
|

Fig. 14—9Schematic—101C IU (Sheet 2)
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0 e
BELL SYSTEM
CONNECTING ARRANGEMENT | S

DC POWER LEADS 1 NO. 14 AWG (OR NO.I0 AWG) WIRE
‘./"/ PAIRED RED AND BLACK

| |
| [
| 1
T 1
(R) é é (BK)
4+ LOAD -~
CRI
la
je
‘vAv‘v
/ RI
2 2 2
(CURRENT (VOLTAGE = (CURRENT
BREAKER ) BREAKER) BREAKER )
cK——1r+-———— t—— X~ ——f————— - ——
) "o '
cB2 c83 Bl
e 2" NIPPLE 36" LEADS
N NO.14 AWG FOR LI & L2
NOTE: b NO. 10 AWG FOR L3 & L4
KS-20944 LI FOR 24 VOLT AT I5 AMP N
KS-20944 L2 FOR 48 VOLT AT I5 AMP (8K)-VY o
KS-20944 L3 FOR 24 VOLT AT 30 AMP CUSTOMER PROV IDED
KS-20944 L4 FOR 48 VOLT AT 30 AMP (R) GRD | DC POWER-
PROTECTORS WILL TRIP IN 25 MILLISECS SOURCE

(MAXIMUM): ON DC OVERVOLTAGE OF 38

VOLTS (24 VOLT UNIT) AND 68 VOLTS

(48 VOLT UNIT), ON OVERLOAD OF 18.75 AMPERES (I5 AMP UNIT)

AND 37.5 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC
VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT POWER SUPPLY GROUND.

Fig. 15—Schematic—KS-20944 Protector

Page 20



ISS 5, SECTION 463-350-107

INTERFACE
CONNECT ING
101-TYPE 604-TYPE BLock
n 2’:"2['.5‘ REMOVE B BRIDGING
CLIPS BETWEEN B
AND C COLUMNS INTERFACE
T cr A B l ¢ o 0 CORD | 142A TEST SET
R CR \ &«
q oo (R)
cs cs ™) «—
GRD GRD N &«
Qoo (G)
cl cl —
o0—o (v)
c2 c2 — &) €| INFAC
CRVI A <«— | LEADS
o—o (0)
RV
CRv2 —o (PRPL) «
c8s
| CBS| 3 ) «—
cBS2 cBS2 —
oo (ay) HNDT (BK)
«— s — 10134
| HAND
HNDR(R ) L TEST
10 [(eR0 (BK) ) o— SET
POWER | -24v (R) PWR
SUPPLY )
POWER
CORD

Fig. 16—Connections for Testing 101-Type IU With 142A Test Set

(3) Connect the leads from the 2-conductor

power cord to —24 volts and ground. This
voltage should be obtained from the same source
used to power the IU under test. The PWR
lamp on the test set should light.

(4) Connect a 1013A hand test set to the HNDR
and HNDT terminals on the test set with
the MON-TALK switch in the MON position.

(5) Set the CS-CG loop switch in the 18-ohm
position for a 101A IU or in the 100-ohm
position for a 101B or C IU.

»Note: This is a slide switch on current
production; earlier models used a rotary
switch.4

5.05 After circuit preparation, proceed as follows:

(1) Operate switch on 1013A hand test set to

the TALK position. The S relay in the 142A
test set will operate, lighting the CS lamp and
providing signal ground on the CS lead through
the selected resistance on the CS-CG loop switch.

Ground on the CS lead causes the IU to ground
the ring of the trunk and signal the toll operator.
A ground hum may be heard in the hand test
set during this period. This is a normal condition
caused by the ground placed on the ring passing
through the coupling transformer.

Note: If the IU fails to seize the CO trunk,
move the CS-CG loop switch to a lower value.
If the IU now operates properly, it is considered
marginal. Circuits which operate only in the
0 position should be replaced.

(2) When the toll operator answers, battery

and ground are placed on the ring and tip
to the IU, which provides a closure on CBS1
and CBS2 which lights the CBS- lamp. Conversation
with the operator should now be possible.

(8) Request operator to observe for a disconnect
and then rering. Operate hand test set
switch to MON. CS lamp should be extinguished.

Page 21



SECTION 463-350-107

(4) When operator rerings, the IU should function
to provide a contact closure on Cl1 and C2
to light the C- lamp.

(5) Operate switch to TALK. The C- lamp
should be extinguished; the CS lamp relights,
and transmission is reestablished.

(6) Have operator release trunk. Operate switch

to MON. The CS and CBS- lamps should
be extinguished and IU should be in the idle
condition.

506 When all testing is complete, remove power

and interface cords. Connect CPE by
restoring B bridging clips or wire straps at interface
connecting block.

5.07 When trouble is suspected in the IU, exchange
it with another unit known to be functioning

properly.

508 If the above tests are satisfactory, remove

all connections to restore the circuit to normal
and replace the B bridging clips (or wire straps)
on the 66M1-50 interface connecting block.

509 When trouble is suspected in the CPE,
notify the Repair Service Bureau so that
proper maintenance of service charge billing can
be initiated as outlined in BSP 660-101-312 entitled
Maintenance of Service Charge on Services With
Customer-Provided Equipment (CPE).

2> Do not attempt any tests or repairs
to the CPE.

6. CONNECTIONS

6.01 For connection information using the 69G
apparatus mounting, refer to Fig. 10.

6.02 For connection information using the 604A-type
panel, refer to Fig. 6 and 11 and Tables
B,CD,EF, I and J.

6.03 For connection information using the 604B
and 604C panels, refer to Fig. 3, 4, 5 and
11 and Tables B, C, D, E, F, I, and K.

Page 22

6.04 For connection information using the 615A
panel, refer to Fig. 2 and 11 and Tables
G, H, I, and L.

6.05 For connection information using the KS-20944
protector, refer to Fig. 15.
TABLE B

OPTIONAL CABLE ARRANGEMENTS TO PROVIDE
CONNECTIONS FOR FOUR PLUGS
ON 604-TYPE PANEL

MAXIMUM NO. OF CABLES REQUIRED
ARRANGEMENTS (SEE 3.03)

CABLE
DESIG-
NATION

(NOTE) | Arrang 1 |Arrang 2 |A 3

A25B 1 4 2

A50B

AT5A 1

Note: Arrangement of interconnecting units and
local requirements will determine the size and
maximum length of cable required.
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#TABLECY
CONNECTIONS FOR PLUG NO.1 — 604-TYPE PANEL

A258
CONN 6684-25 POS. IN
TRUNK LEAD CONN CABLE CONN'BLK 604-TYPE
NO. DESIG* PIN NO. COLOR ROW NO. PANEL

1 T 26 W-BL 1 1
R 1 BL-W 2

5 T 27 W-0 3 2
R 2 o-w 4

3 T 28 W-G 5 4
R 3 G-W 6

A T 29 W-BR 7 5
R 4 BR-W 8

5 T 30 w-S 9 7
R 5 SW 10

6 T 31 R-BL 11 s
R 6 BL-R 12

. T 32 R-O 13 10
R 7 O-R 14

R T 33 R-G 15 "
R 8 G-R 16

9 T 34 R-BR 17 13
R 9 BR-R 18

10 T 35 R-S 19 3
R 10 S-R 20

1 T 36 BK-BL 21 6
R 11 BL-BK 22

12 T 37 BK-O 23 5
R 12 0-BK 24

13 T 38 BK-G 25 12
R 13 G-BK 26

14 T 39 BK-BR 27 14
R 14 BR-BK 28
40 BK-S 29
15 S-BK 30
41 Y-BL 31
16 BL-Y 32
42 Y-0 33
17 0-Y 34
43 Y-G 35
18 G-Y 36
44 Y-BR 37
19 BR-Y 38
SPARE SPARE 15 ¥s 39
20 s-Y 40
46 V-BL 41
21 BL-V 42
47 V-0 43
22 0-V 44
48 V-G 45
23 G-V 46
49 V-BR 47
24 BR-V 48
50 VS 49
25 5V 50

* Stencil lead designations on fanning strip.
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TABLE D

CONNECTIONS FOR PLUG NO.2 — 604-TYPE PANEL

66M1-50
CONN INTERFACE POS. IN
TRUNK LEAD CONN CABLE CONN BLK 604-TYPE
NO. DESIG* PIN NO. COLOR ROW NO. PANEL

CT 26 W-BL 1
CR 1 BL-W 2
cs 27 W-0 3
CG 2 0-W 4

1 C1 28 W-G 5 1
c2 3 G-W 6
SPARE 29 W-BR 7
SPARE 4 BR-W 8
CBS1 30 w-S 9
CBS2 5 S-W 10
CT 31 R-BL 11
CR 6 BL-R 12
cs 32 R-O 13
CG 7 O-R 14

2 C1 33 R-G 15 2
C2 8 G-R 16
SPARE 34 R-BR 17
SPARE 9 BR-R 18
CBS1 35 R-S 19
CBS2 10 S-R 20
CT 36 BK-BL 21
CR 11 BL-BK 22
cs 37 BK-O 23
CG 12 0-BK 24

3 [ 38 BK-G 25 4
c2 13 G-BK 26
SPARE 39 BK-BR 27
SPARE 14 BR-BK 28
CBS1 10 BK-S 29
CBS2 15 S-BK 30
cT 41 Y-BL 31
CR 16 BL-Y 32
cs 42 Y-0 33
CG 17 0-Y 34

4 c1 43 Y-G 35 5
c2 18 G-Y 36
SPARE 44 Y-BR 37
~ SPARE 19 BR-Y 38
CBS!1 45 Y-§ 39
CBS2 20 S-Y 40
cT 46 V-BL 41
CR 21 BL-V~ 42
, cs 47 V-0 43
' CG 22 o-v 44

5 c1 48 V-G 45 .
c2 23 G-V 46
SPARE 49 V-BR 47
SPARE 24 BR-V 48
CBS1 50 v-§ 49
CBS2 25 s-v 50

* Stencil lead designations on fanning strip.
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TABLE E
CONNECTIONS FOR PLUG NO.3 — 604-TYPE PANEL
66M1.50
CONN INTERFACE POS. IN
TRUNK LEAD CONN CABLE CONN BLK 604-TYPE
NO. DESIG® PIN NO. COLOR ROW NO. PANEL
CT 26 W-BL 1
CR 1 BL-W 2
cs 27 W-0 3
G 2 oW 4
s c1 28 W-G 5 s
C2 3 GW 6
SPARE 29 W-BR 7
SPARE 4 BR-W 8
CBS1 30 WS 9
CBS2 5 SW 10
CT 31 R-BL 11
CR 6 BL-R 12
CS 32 R-0 13
CG 7 OR 14
. c1 33 RG 15 10
C2 8 G-R 16
SPARE 34 RBR 17
SPARE 9 BR-R 18
CBS1 35 R-S 19
CBS2 10 SR 20
cT 36 BK-BL 21
CR 11 BL-BK 22
cs 37 BK-O 23
CG 12 0-BK 24
s C1 38 BK-G 25 1
c2 13 G-BK 26
SPARE 39 BK-BR 27
SPARE 14 BR-BK 28
CBS1 40 BK-S 29
CBS2 15 S-BK 30
CT 11 Y-BL 31
CR 16 BL-Y 32
[ 42 Y0 33
CG 17 0-Y 34
C1 13 YG 35
s C2 18 G-Y 36 13
SPARE 14 YBR 37
SPARE 19 BR-Y 38
CBS1 15 Y-S 39
CBS2 20 SY 40
16 VBL 11
21 BL-V 12
SPARE SPARE a7 Vo 43
22 (57 14
18 VG 45
23 G-V 46
—24V FAL1 t 19 VBR 47 F2
~ GRD Gl 1 24 BR-V 48 TS1-15
48V FAL2 T 50 Vs 49 F16
GRD G2t 25 SV 50 TS1-16

* Stencil lead designations on fanning strip.
+ Optional attendant alarm indi on 604B or 604C panel only.
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TABLE F

CONNECTIONS FOR PLUG NO.4 — 604-TYPE PANEL

66M1.60
CONN INTERFACE POS. IN
TRUNK LEAD CONN CABLE CONN BLK 604-TYPE
NO. DESIG* PIN NO. COLOR ROW NO, PANEL

CT 26 W-BL 1
CR 1 BL-W 2
CS 27 W-0 3
CG 2 0-W 4

10 Cl 28 W-G 5 3
C2 3 G-W 6
SPARE . 29 W-BR 7
SPARE 4 BR-W 8
CBS1 30 W-S 9
CBS2 5 SW 10
CT 31 R-BL 11
CR 6 BL-R 12
[ 32 R-0 13
CG 7 O-R 14
C1 33 R-G 16

1 C2 8 G-R 16 s
SPARE 34 R-BR 17
SPARE 9 BR-R 18
CBS1 35 R-S 19
CBS2 10 S-R 20
CT 36 BK-BL 21
CR 11 BL-BK 22
[ 37 BK-O 23
CG 12 0-BK 24

12 C1 38 BK-G 25 °
C2 13 G-BK 26
SPARE 39 BK-BR 27
SPARE 14 BR-BK 28
CBS1 40 BK-S 29
CBS2 16 S-BK 30
CT 41 Y-BL 31
CR 16 BL-Y 32
[ 42 Y-0' 33
CG 17 0-Y 34

13 C1 43 Y-G 35 12
c2 18 G-Y 36
SPARE 44 Y-BR 37
SPARE 19 BR-Y 38
CBS1 45 Y-§ 39
CBS2 20 S-Y 40
CT 46 V-BL 41
CR 21 BL-V 42
Cs 47 V-0 43
CG 22 X7 44

14 C1 48 V-G 45 12
C2 23 G-V 46
SPARE 49 V-BR 47
SPARE 24 BR-V 48
CBS1 50 V-§ 49
CBS2 25 SV 50

* Stencil lead designations on fanning strip.




TABLE G

CONNECTIONS FOR CENTRAL OFFICE

TRUNKS AT 615A PANEL
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D TABLEH ¢

CONNECTIONS FROM PLUG P1 ON 615A
PANEL TO INTERFACE CONNECTING BLOCK

TERMINAL 66B4-25
TRNl:)""K I';E';‘IDG ON 66T1 CONN BLOCK
CONN BLOCK ROW NO.
1 T 1A 1
R 2A 2
5 T 3A 3
R 4A 4
3 T 5A 5
R 6A 6

TRUNK | LEAD ':L :g:% cozer\lmgfgcx
NO. oesic | ool | COOVE 11'?;4”3 :;I?E)
CT 26 |W-BL 1
CR 1 |BL-W 2
CS 27 |W-O 3
CG 2 |O-W 4
C1 28 |W-G 5
! Cc2 3 |G-W 6
Spare 29 |W-BR 7
Spare 4 |BR-W 8
CBS1 30 {W-S 9
CBS2 5 |S-W 10
CT 31 |R-BL 11
CR 6 | BL-R 12
CSs 32 |R-O 13
CG 7 |O-R 14
c1 33 [R-G 15
2 Cc2 8 |G-R 16
Spare 34 | R-BR 17
Spare 9 | BR-R 18
CBS1 35 | R-S 19
CBS2 10 |S-R 20
CT 36 | BK-BL 21
CR 11 | BL-BK 22
Cs 37 | BK-O 23
CG 12 | B-BK 24
C1 38 | BK-G 25
’ C2 13 | G-BK 26
Spare 39 | BK-BR 27
Spare | 14 | BRBK 28
CBS1 40 | BK-S 29
CBS2 15 | S-BK 30
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TABLE |

POWER CONNECTIONS

INPUT 60G APPMTG | 804B ORCPANEL | 604A1PANEL | 616A PANEL
VOLTAGE (NOTE 1) (NOTE 2) (NOTE 3) (NOTE 4)
—24V 9 INPUT —24V 14 2D
—48V - INPUT —48V - -
GRD 4 INPUT GRD 13 4D
Notes:

1. Terminals on 66B4-25 connecting block. Connect as shown in
Fig. 10,

2. Terminals on rear of panel stamped as shown. Position option
straps for —24V or —48V.

8. Terminals on terminal strip TSA on rear of panel.

4. Terminals on 66T1 connecting block on rear of panel.




TABLE J

604A-TYPE PANEL FUSE ASSIGNMENT
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TABLE K

604B AND 604C PANELS FUSE ASSIGNMENT

VOLTAGE FUSE NO.* | PANEL POSITION
F1 J1A
F2 J2A
F3 J3A
F4 J4A
Fb J6A
F6 J6A
F7 J7A
F8 J8A
F9 Jo9A
—24V

F10 J10A
Fl11 J11A
F12 J12A
F13 J13A
F14 J14A
F15 J10B}
F16 J11B%}
F17 J13B¥}
F18 J14B+

* Fuses are 70G 1/2-ampere.

¥ Plug. No. 5 dedicated to one-way
incoming trunks not used in this
application.

VOLTAGE FUSE NO. PANEL POSITION
+105V (Note) | F1* J1A thru J14A
F2* J1A
F3* J2A
F4* J3A
F5* J4A
F6* JBA
F7* J6A
F8* JTA
—24V
Fo* J8A
F10* J9A
F11* J10A
F12* J11A
F13* J12A
F14t J13A
F15% J14A
F16} J1A thru J5A
—48V (Note) | F17f | J6A thru J10A
F18; | J11A thru J14A

Note: +105V and —48V not used in this
application.

* 70F Fuse 1/4 Ampere.
+ 70G Fuse 1/2 Ampere.
i 70A Fuse 1-1/3 Ampere.
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TABLE L

615A PANEL FUSE ASSIGNMENTS

VOLTAGE FUSE NO.T CONNECTOR
F1 J1A,B
—24V F2 J2A,B
F3 J3A,B
F4 J1A
—48V* F5 J2A
F6 J3A
+105V* F7 J1A,J2A,J3A
F8 SPARE

* Not used with PCA CED.
 All fuses 24E, 1/2 ampere.
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-350-108
Issue 3, February 1975

VOICE CONNECTING ARRANGEMENT CET

1. GENERAL

1.01  This section provides identification, installation

operation, maintenance and connection
information for the 102-type interconnecting unit
(IU) and associated 604-type panel, or 615A panel
when used in Voice Connecting Arrangement CET.

1.02 This section is reissued to:

o Include information on the 615A panel which
replaces the 69G apparatus mounting

e Add information on the 604C panel and 21A
apparatus unit

o Include information on the 142A test set
e Add note on option W to 1.03

o Show 604A panel rated MD and replaced by
604B panel

o Show 102A IU rated MD and replaced by
102B IU.

1.03 The 102B IU is an improved version of the
102A (MD) IU and offers the following
advantages:

e Line impedance matching terminals (option
Y or Z) for 600-ohm or 900-ohm CO line

e Increases range limitation of dial pulsing
and supervisory leads (CS and CG) from 18
ohms to 100 ohms maximum

Note: If a problem is encountered in existing
installations with the 18-ohm range limitation
using a 102A IU, replace with a 102B IU. In
existing installations using pulse correction,
the 103A pulse corrector must be removed
when replacing the 102A IU with a 102B IU.

o Maximum allowable external loop resistance
to CO of 2500 ohms with option W

Note: #»Option W is required when the
external circuit loop exceeds 800 ohms (including

central office [CO] resistance) to provide
sufficient dc loop current for supervision.
Option W is not recommended for short loops
as high line current may cause poor transmission.4

o Arranged for data application (covered in
other BSPs)

o New transformer with higher breakdown
insulation.

1.04 The 604B and $604Cq panels are improved

versions of the 604A(MD)-type panels using
less mounting space and featuring 24-volt or 48-volt
operation with connections for ringing voltage and
optional fuse alarm indicator.

1.05 »The 604C panel should be used if the supply
voltage is —24V but can be used with —48V
with the addition of a 21A apparatus unit.4

1.06 For one to three IUs use the 615A panel.

For 4 to 14 IUs use the 604-type panel.
The size of the initial installation and the expected
growth should be the determining factor in selecting
the proper mounting equipment. $The 69G apparatus
mounting is no longer recommended for use now
that the 615A panel is available. The 69G apparatus
mounting has the undesirable feature of splitting
tip and ring.4

1.07 »The 142A test set (Fig. 12) is designed to
provide a quick field operational test for
the 101- and 102-type IUs. The 142A test set uses
signal lamps to indicate the correct operation of
the IU by simulating the inputs from the
customer-provided equipment (CPE).4

1.08 pFor more detailed information on the
associated equipment, refer to the following
sections:
@ 463-300-101—604A-Type Panels
e 463-300-102—604B and 604C Panels
® 463-300-104—615A Panel

® 463-300-109—KS-20944 Protector

© American Telephone and Telegraph Company, 1975

Printed in U.S.A.
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® 463-300-102—604C Panel and 21A Apparatus
Unit

® 463-300-113—142A Test Setq

1.09  If the customer wants a copy of the Technical

Reference which covers this interface
specification, the customer should contact the local
Telephone Company Business Office or the Marketing
Representative.

1.10 This issue of the section is based on the
following drawings:

SD-1E238-01, Issue 3A (102B IU)
SD-1E202-01, Issue 3A (102A IU)

SD-69599-01, Issue 2A (69G Apparatus
Mounting)

SD-1E200-01, Issue 2D (604-Type Panel)
SD-1E258-01, Issue 1 (142A Test Set)

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION
PURPOSE

e To provide a means to automatically connect,
on a loop-start basis, the dial switching
equipment of a customer-provided (CP) PBX
to a telephone company toll operator for
toll terminal service without ringback (has
ringback capability but is not used in this
application).

e To limit excessive voice levels from CPE
and to provide protection for telephone
company personnel against hazardous voltages.

o To transmit network control signaling
functions.

o pTo ensure impedance matching between
the cable pair and ground.q
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APPLICATION

o Customer-provided dial Hotel-Motel PBX
systems.

ORDERING GUIDE

o Unit, Interconnecting, 102B (one per toll
operator access trunk, Fig. 1).

Note: If 102A IUs are used in position 13
or 14 of a 604B or 604C panel, 102A IUs
must also be used in positions 1, 4, 7, and
10.

Associated Apparatus (Order Separately)

Note: If a 23-inch relay rack is not provided
on customer premises, provide a 16C apparatus
mounting for the 69G or B615A panel¢ or an
ED-91180-72, Group 21 cabinet for the 604-type
panel.

e Panel, 604A1 (MD) (fuse panel only, no
power unit; mounts up to fourteen 102-type
1Us)

or

e Panel 604A2 (MD) (includes 19C2 power
unit and fuse panel; mounts up to fourteen
102-type IUs)

or

e Panels, 604B and $604Cq (fuse panel only,
no power unit; mounts up to fourteen 102-type
IUs, Fig. 2 and 3)

e Unit, Apparatus, 21A (one per 604C when
supply voltage is —48V)

or

e pPanel, 615A (fuse panel only, no power
unit; mounts three 102-type 1Us, Fig. 4)4

e Bracket, 99B (one per twelve 69G; pone per
three 615Asq )

o Cable, Connector, A25B

(a) pone per 615A panel
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Fig. 1—#102B Interconnecting Unitq

(b) four per 604-type panel or see Table
A4

e Block, Connecting, 66M1-50 (as required,
Fig. 5)

e Block, Connecting, 66B4-25 (as required)

e Clip, Bridging, B (as required, 25 per pkg.,
Fig. 5)

Note: #Other type blocks should not be used
for the customer interface due to their
incompatibility with the 142A test set
connections.4

e Cable, D Inside Wiring (or equivalent), for
cabling from the 66B4-25 intermediate
connecting block to 66M1-50 interface
connecting block (69G only) por for cabling
from 615A panel to CO linesq

e Unit, Power, for 604A1 (MD), 604B and
$604Cq (locally engineered and installed
when existing PBX power supply is insufficient).

(A 19C2 will power one panel; a 29C1 will
power two panels.)

e Unit, Telephone, Key 201C (if required for
fusing 69G) (See 3.01.)

e Cord, Power, for 19C2 power unit
e pUnit, Power, 19C2 (for 615A panel)¢
P40J326 (1-1/2 ft)
P40J327 (2 ft)
P40J328 (4 ft)
P40J329 (6 ft)

P40J099 (12 ft)

For Power Protection Unit (Optional)

e KS-20944, L1 por L24¢ Protector (Fig. 6).
#Use the List 1 protector for —24 volts and
the List 2 for —48 volts.4
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| TRUNK NUMBERS (SEE NOTE)

9I13A CONNECTOR

NOTE. ON OLDER 604B PANELS, POSITION NUMBERS APPEAR INSTEAD OF TRUNK NUMBERS.

INSTALLATION SEQUENCE OF 102-TYPE INTERCONNECTING UNITS

TRUNK NO. 112103 |4]11|5]|612]7|8]|13]9]14

POSITION NO.| 1 |2 314 5| 6|7|8|9[lOjII[l2]i13]|14

Fig. 2—604B and 604C Panels, Front View

Fig. 3—604B Panel, Rear View

Page 4



ISS 3, SECTION 463-350-108

_—615A PANEL

DESIGNATION
STRIP
914A

CONNECTOR

1028 Tu

_—9I3A

CONNECTOR
I ST CIRCUIT 2ND CIRCUIT 3RD CIRCUIT
Fig. 4—102B Interconnecting Unit Mounted in 615A Panel
Replaceable Components e Fuse, 70G, 1/2 ampere (two per 604B and

$604C4q panels)
604-Type Panel
e Fuse, T0A, 1-1/3 ampere (three per 604B
and p604Cq panels)
e Unit, Power, 19C2 (for 604A2)
e Indicator, 17C-49 for optional fuse alarm
(604B and #604Cq panels only).
e Fuse, 7T0G, 1/2 ampere (18 per 604A-type

panel)
P615A Panel
e Fuse, 70F, 1/4 ampere (13 per 604B and
$»604Cq panels) o Fuse, 24E, 1/2 ampere (8 per panel, Fig. 4).4
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CUSTOMER CIRCUIT
SIDE NUMBER

TELEPHONE
COMPANY SIDE

USED WITH
604 TYPE AND
615A PANELS

B BRIDGING CLIP

USED WITH
604 TYPE
PANEL

% LEADS ARE TERMINATED AS SPARE
WITH 604—TYPE AND 6/5A PANEL
NOT REQUIRED WITH 69G APP MTG.
THIS SPACING ALSO FACILITATES
TESTING WITH 142A TEST SET.

Fig. 5—66M1-50 Interface Connecting Block
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CIRCUIT
BREAKER
SWITCHES

KS-20944 PROTECTOR
COVER CLOSED

TELEPHONE
COMPANY LEADS

LEADS FOR CUSTOMER LOAD TERMINAL STRIP
TERMINATIONS (FOR TELEPHONE COMPANY
TERMINATIONS)

KS-20944 PROTECTOR COVER OPEN

Fig. 6—KS-20944 Protector
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DESIGN FEATURES
102-Type Interconnecting Unit

e Approximate dimensions: 7-1/2 inches by
5-1/2 inches

o Components mounted on epoxy coated 8-inch,
80-pin board

o Features loop-start operation with rering
capability

e Option terminals

o Features line impedance matching (102B IU
only)

o PProvides long-loop operation (102B IU only)4
e Provides voice frequency coupling to CPE

o Provides dc isolation to CPE

e Provides indication of CO battery reversal

e Limits excessive voice signals

e Provides connection between CPE and
loop-start CO trunk

o Permits tone address signaling from behind
the CP PBX.

Associated Apparatus

o For design features of the apparatus used
with the 102-type IU, refer to the sections
listed in 1.08.

604-Type Panel

e Approximate dimensions: 604A (MD) panel
is 16 inches high, 23 inches wide, and 8-1/2
inches deep; 604B and $604Cq panels are 8
inches high by 23 inches wide and 10 inches
deep.

e Equipped with 20-pin 913A and 40-pin 914A
connectors which are factory-wired to pfour
KS-16671, L1 plugsq and five KS-16671, List
1 plugs.
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o The arrangement of 913A and 914 A connectors
provides for two vertical connectors to
accommodate an 8-inch, 80-pin board.

o All 14 positions will accommodate 102-type
IUs.

Caution: $102A and 102B IUs will not fit
in certain slots. Do not force into slots.4

e Fused power protection is provided to all
fourteen 102-type IUs.

o Fused power protection is provided for 48-volt
talk battery and ring supply (604B and
$604Cq only—not used in this application).

o Option terminals to change connections for
24- or 48-volt operation (604B and »604Cq
only).

o Mounts on a standard relay rack or in an
equipment cabinet.

P615A Panel

o Approximate dimensions: 8 inches high by
6 inches wide by 9-1/4 inches deep.

o Equipped with three 20-pin 913A and three
40-pin 914A connectors, which are factory-wired
to one KS-16671, List 1 plug.

o The arrangement of the 913A and 914A
connectors provides for two vertical connectors
to accommodate an 8-inch, 80-pin board.

o Mounts three 102-type IUs.

e Fused power protection is provided to each
102-type IU.

o Mounts on a standard relay rack or in a
16C apparatus mounting, using 99B brackets.4

KS-20944 Protector (Fig. 6)

o Approximate dimensions: 8 inches high,
6-3/8 inches wide, and 3-83/4 inches deep

e Provides protection against excessive de
voltage and de current, reversed polarity,
over 18 volts ac, or incorrect ground from
CP power supply



e Provides de interface to CPE

o Equipped with a 3-pole magnetic circuit
breaker mounted on a hinged cover

o Provides disconnect switch for power supply
voltage

o Equipped with two leads for connection to
the CP power supply and a 2-terminal
connecting block for connection to the
connecting arrangement de power leads.

e pList 1 for 24 volts at 15 amps; List 2 for
48 volts at 15 amps; List 8 for 24 volts at
30 amps; List 4 for 48 volts at 30 amps.q

3. INSTALLATION
69G Apparatus Mounting (Fig. 7)

Note: »The 69G apparatus mounting is not
recommended for new installations. It has
been replaced by the 615A panel. The following
paragraphs are intended for use as an Additions
and Maintenance (A&M) basis only.4

3.01 Electrical connection is made to the 69G

apparatus mounting through two A25B
connector cables. Terminate the stub ends of the
two cables on the 66B4-25 intermediate connecting
block following the wiring plan shown in Fig. 7.
Insulate and store all spare conductors. The CO
lines and power supply are also connected to this
block.

3.02 Use the “D” inside wiring cable to extend

the four interface leads from the 66B4-25
intermediate connecting block to the 66M1-50
interface connecting block for access to the CPE.
Stencil lead designations on the designation strip
as shown in Fig. 5.

3.03 Connect the —24 volt power supply leads

from a telephone company-provided power
supply, or CP dec power supplied through the
KS-20944 protector, to the 66B4-25 connecting block
as shown in Fig. 7 and Table H. Multiple through
separate fuses to each 102-type IU (201C KTU
fuse unit with 24E 1/2-ampere fuses, or equivalent).

3.04 The relay rack or apparatus mounting should
be grounded separately. When a separate
power unit is used, refer to the appropriate section

1SS 3, SECTION 463-350-108

in Division 518 for proper grounding of power units.
Proper grounding of equipment and power unit is
important to prevent damage from power line
surges.

604-Type Panel (Fig. 8 and Tables B, C, D, E, H, |,
and J)

3.05 The 604-type panel will mount on a standard

relay rack, or in an ED-91180-72, 18-plate
equipment cabinet. The relay rack or equipment
cabinet should be grounded separately.

The 18-plate equipment cabinet will
‘house two 604A-type panels, three 604B
and $604C4 panels, or two 604B and
$604C4 panels with a 29C1 power unit,
when the drawing holder (P423968
clips) on the Iower half of the equipment
cabinet cover is removed (to allow
clearance for IUs in lower panel).

Mount the 66M1-50 interface connecting block within
200 feet of the 604-type panel for the 102A; for
the 102B, the range may be longer.

3.06 Electrical connection is made to the 604-type

panel through connector cables. Arrangement
of the plugs on the panel restricts the first plug
to an A25B connector cable (to CO lines). Plugs
2 through 4 are arranged to adapt to a choice of
cable sizes (see Table A). Plug 5 (604A-type only)
is used only for one-way incoming trunks and is
not used in this voice connecting arrangement.

3.07 Terminate the stub end of connector cable
1 on the 66B4-25 connecting block for CO
lines.

3.08 Terminate the stub end of connector cables

2, 3, and 4 at the customer end on 66M1-50
interface connecting blocks (stencil lead designations
on designation strip, Fig. 5).

3.09 The customer must provide a 105- to 130-volt,

60-Hz outlet within reach of available power
cords (see ORDERING GUIDE for cord lengths).
This outlet should not be under control of a wall
switch.

310 When using an external telephone

company-provided power supply (604A1, 604B
or 604C only) or CP dec power supplied through
the KS-20944 protector, connect to fuse panel on
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TO CP EQUIPMENT

. 66MI-50
69G APP MTG 6684-25 Praiig s
— \ CONN BLK CONN BLK
102-TYPE 914
v CONN UPPER (U)  UPPER ABCDEF
OO O OO0
LEAD A AND B KS-16671,L1 A258 o—0 O0—0O
DESIG PIN NO. PLUG CABLE woren (NOTE 2)
0-Y BL-Y(L) ! cT !
=24V A0 17 -0 0 0 0 O © o
G-Y 0-8K(L) 2 R 2
Ccs Al 18 O 0 0 0 0 ¢ - OO
0-v 6-Y(u) 3 cs 3
CRVI > A4 22 —o o 0 0 o o—0
TS - P PO
LOWER (L)  LOWER
Ks-1667I,LI  A25B
PLUG CABLE
R-BL 201C KTU
CRV2 Al9 31
BL-Y
cT A6 16
0-BK
CR AlS > 12
s-Y
GRD B2 20
AlO 17 oY | SR
il (NOTE 3) POWER SUPPLY
Y-G - s 7 7 7 ~24v ]
2 Al 43 oYW S d o ol "B ) (ORPROTECTOR)
Y-BR Y-BR(L) 6 T
T Al3 - 44 ———————10 0 0 0 0 Op——————— N
G-v 8-V (L) 7 R o
R —> A4 23 ——————+10 00 0 0 o
NOTES:

I, INSULATE AND STORE SPARE LEADS.
2. B BRIDGING CLIPS OR WIRE STRAPS,
3, MULTIPLE TO OTHER CIRCUITS.

Fig. 7—Connection Diagram—102-Type Interconnecting Unit With 69G Apparatus Mounting

rear of panel as shown in Table H (use 16-gauge
or equivalent twisted pair). Maximum current drain
per 102B IU is 0.090 ampere, and 102A (MD) IU
is 0.110 ampere. Refer to the appropriate section
in Division 518 for proper grounding of power
plants. Proper grounding of equipment and power
unit is important to prevent damage from power
line surges.

P615A Panel (Fig. 8 and Tables F, G, and H)

3.11 Install the 615A panel on a 23-inch relay

rack or in a 16C apparatus mounting using
the 99B bracket. Remove the center mounting bar
from the 16C apparatus mounting to avoid cover
interference. The 99B bracket will hold three 615A
panels. Each 615A panel mounts three 102-type
IUs. Mount the 66M1-50 connecting block within
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25 feet of the 615A panel (for an A25B connector
cable).

3.12 Mount a 66B4-25 connecting block, if required,

for connecting the CO lines to the 615A
panel. Where conditions permit, the CO lines can
be terminated directly on the 66T1 connecting
block on the rear of the panel (Table F).

8.13 Connections to the CPE are made to the

615A. panel through an A25B connector cable.
Terminate the stub end of the A25B connector cable
at the customer end on the 66M1-50 interface
connecting block. Stencil lead designations on the
designation strip as shown in Fig. 5.

3.14 Connect the —24 volt power leads from a
separate telephone company-provided power



unit, or CP de power supplied through the KS-20944,
List 1 protector, to the 66T1 connecting block on
the rear of the 615A panel as shown in Fig. 8
and Table H. Connect a separate ground wire to
the rack or 16C apparatus mounting. Refer to
the appropriate section in Division 518 for proper
grounding of power plants. Proper grounding of
equipment and power unit is important to prevent
damage from power line surges.4

102-Type Interconnecting Unit (Fig. 1, 9, or 10)

BSlkes To protect transistors and other
electrical components of 102-type
interconnecting units, remove fuses
associated with that particular circuit
before installing or replacing a unit.
See Table I, J, or K for fuse location.

3.15 Provide proper option straps using 24-gauge

bare wire for options W, Y, and Z from
Fig. 9 or 10 for local conditions. Always use option
Z for the 102A IU. The toll operator should be
instructed not to rering on these PBX lines. For
the 102B IU, provide option Y or Z for proper line
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impedance matching; and pwhen the external loop
exceeds 800 ohms (including CO resistance), provide
option W.4 Check straps for continuity after
placing.

3.16 When installing the 102-type IU, raise and
secure the card retainer (69G) or designation
strip holder (604 and 615A panel) and then position
the board in the guide grooves of the 69G apparatus
mounting, 604-type panel or 615A panel, and slide
the IU in until it is properly seated and electrically
connected to the 913A or 914A connectors.

The connectors in the 604B and y604C4
panels are equipped with index clips
to match the code slots in the 102B
IU. When using 1024 IUs it will be
necessary to remove the clips between
contacts 9 and 10 in the panel B
connectors.

8.17 Make certain the card retainer or designation
strip holder is properly positioned and locked
down to hold the 102-type IUs in place.

cT cT cT
CR CR R
cs cs ¢s
GRD 6 c6
ci 66MI-50
102- TYPE INTERFACE CUSTOMER
c2 CTING PROVDED
INTERCONNECT ING CONNECT
EQUIPMENT
unIT BLOCK
CRVI 604-TYPE
PANEL OR
CcRV2 615A PANEL
—24v
T
R
T
T0 6684-25 z24v(-48V) ' 1o pRoTECTOR
CENTRA CONNECTING SEE OR EXTERNAL
oFFIcE L——  BLock R TABLE POWER SUPPLY
H GRD |  604Al, 6048 OR
° 615A ONLY

Fig. 8—Block Diagram—102-Type Interconnecting Unit With 604-Type or 615A Panel
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Fig. 9—Schematic—102A Interconnecting Unit
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Fig. 10—Schematic—102B Interconnecting Unit
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3.18 The CO trunks are not wired to the IU

positions in numerical order in the 604-type
panels. On earlier production of the 604B panel,
the position number is shown on the designation
strip. On current production of the 604B and 604C,
the trunk number is shown. Refer to Fig. 2 for
installation sequence of 102-type IUs. This suggested
sequence is established to correspond to the plug
wiring arrangement. The installation sequence for
the 615A panel is in the same numerical order as
the connectors (J1, J2, J3) from left to right.

3.19 Perform the tests shown in Part 5 after
installation.

KS-20944 Protector (Fig. 11)

320 When voltage protection is required, the

KS-20944 protector must be mounted externally
and wired to the power supply terminals of the
69G apparatus mounting (Fig. 7) or the 604-type
and 615A panel (Fig. 8).

3.21 Connect as shown in Fig. 11 following local

wiring instructions. The customer must
connect his power supply to the red (GRD) and
black (—V) 14-gauge leads extending from the unit.

CAUTION: Voltage will be present on
(upper) terminals 1 of circuit breakers.

3 Check for correct polarity and ground
before closing switch.

4. OPERATION
A. 102B Interconnecting Unit (Fig. 10)

4.01 Outgoing Call: When the user of the CP

PBX station dials the trunk level associated
with Voice Connecting Arrangement CET, the CPE
closes a contact which connects the CS lead to the
CG lead which operates K5 relay of the 102B IU.
K5 relay operated closes the loop to the toll
switchboard and cuts through the transmission path
over CT and CR leads to the CPE. The toll
subscriber line circuit associated with the line lights
a lamp at the switchboard jack assigned to the
line. An audible ringing signal is not returned to
the calling party. The toll operator plugs the rear
cord of a cord pair into the jack associated with
the signal and operates the DIAL and TALK key
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establishing a talk path between the toll operator
and CP station. The toll operator requests dialing
information and, using the front cord of the same
pair, dials the requested number and restores the
DIAL and TALK key.

4.02 Disconnect: When the CP station goes

on-hook, the closure is removed from across
the CS and CG leads, releasing the K5 relay and
opening the loop toward the CO. If the CP station
goes on-hook or if the toll connection is opened,
the toll operator receives a disconnect signal by
cord lamp supervision and removes the cord. Time
and charge information is passed on to the customer
over another circuit, eg, calling the listed directory
number or via teletype.

Note: The 102A IU (Fig. 9) operates similarly
to the 102B IU but uses different relays.

B. KS-20944 Protector (Fig. 11)

4.03 The KS-20944 protector is used to protect

the telephone company personnel from
hazardous voltages but may not protect equipment
from component failures. The KS-20944 protector
provides a switch to disconnect dec power when
working on interconnecting circuits.

4.04 The KS-20944 protector consists of a dc

voltage-operated circuit breaker in series
with a parallel resistor-diode combination connected
across the line and two dc current-operated circuit
breakers connected in each side of the line. The
contacts on the breakers are connected in series
with their own coil and mechanically coupled together.
When any breaker is operated, the line will be
opened. The circuit breakers must be manually
reset by the customer after tripping. They cannot
be reset if the fault persists.

4,05 The KS-20944, List 1 and List 2 protectors
are designed to trip in 25 milliseconds
(maximum):
@ 24 volts de (List 1) or 48 volts de (List 2)
e 15 amps de (List 1) or 15 amps (List 2)

o Reversed polarity or ac greater than 18
volts

o Incorrect power supply ground.
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T0 A3
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e NO. 14 AWG FOR LI & L2
NOTE: NO.10 AWG FOR L3 & L4
KS-20944 LI FOR 24 VOLT AT 15 AMP -———1L"}
KS=20944 L2 FOR 48 VOLT AT I5 AMP (BK)-v Y o
KS-20944 L3 FOR 24 VOLT AT 30 AMP CUSTOMER PROV IDED
KS-20944 L4 FOR 48 VOLT AT 30 AMP (R) GRD | DC POWER
PROTECTORS WILL TRIP IN 25 MILLISECS SOURCE

(MAXIMUM): ON DC OVERVOLTAGE OF 38

VOLTS (24 VOLT UNIT) AND 68 VOLTS

(48 VOLT UNIT), ON OVERLOAD OF 18.75 AMPERES (15 AMP UNIT)

AND 37.5 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC
VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT POWER SUPPLY GROUND.

Fig. 11—Schematic—KS-20944 Protector
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5. MAINTENANCE

5.01 When trouble is reported, check the CO
pair, check for blown fuses, loose or broken
connections, and the power supply.

5.02 Open the four leads to the circuit under

test by removing the B bridging clips (or
wire straps) at the 66M1-50 interface connecting
block and verify in which direction trouble exists
by performing the following tests:

A. Without 142A Test Set
Transmission Path

(1) Supply talk battery by connecting a 500-ohm

resistor from the —24V supply to terminal
CR and strap terminal CT to ground. (Make
all connections on the telephone company side
of the interface connecting block, Fig. 8.) A 2A
KTU or 31A KTU may be used for battery feed
instead of the 500-ohm resistor. Refer to Section
518-112-421 for connections. Connect a 1013A
(or equivalent) hand test set to terminals CT
and CR.

(2) Connect a wire strap across terminals CS
and CG. Kb5 relay will operate completing
the talk path, and the toll operator will answer
the call. Verify satisfactory transmission.
B. BWith 142A Test Set (Fig. 12)
(1) Connect the power cord of the 142A test set
to the —24V power supply (same supply as
for IU) as follows:
e Black lead to ground
o Red lead to —24V
o PWR lamp should light.
(2) Connect the interface cord of the 142A test
set to the telephone company side of the
interface block as follows:
o Black lead to terminal CT
e Red lead to terminal CR

o White lead to terminal CS
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o Green lead to terminal CG.

(8) Connect a 1013A (or equivalent) hand test

set to the HNDR and HNDT terminals of
the 142A test set with the MON-TALK switch
in the MON position. Set the CS-CG LOOP
switch to the 18-ohm position for a 102A IU or
the 100-ohm position for the 102B IU.

(4) Operate the switch on the hand set to the

TALK position. CS lamp on 142A test set
should light and toll operator answer. Check
for satisfactory transmission.

Note: 1If IU does not seize the trunk, move
CS-CG loop switch to lower value. If IU now
operates properly, it is marginal. Circuits
which only operate on the 0 position should
be replaced.q

503 When trouble is suspected in the 102-type
IU, exchange it with another unit known to
be operating properly.

Never replace an interconnecting unit
in apparatus mounting or panel
without first removing the fuse for
that circuit. See Table I, J, or K for
fuse location.

5.04 Remove all test connections and replace the
B bridging clips (or wire straps) on the
66MI-50 interface connecting block.

2> Do not attempt any tests or repairs
to the CPE.

505 When in the repairman’s judgment the

trouble is located in the CPE, the Repair
Service Bureau should be notified so that proper
maintenance of service charge billing can be initiated
as outlined in BSP 660-101-312 entitled Maintenance
of Service Charge on Services With Customer-Provided
Equipment (CPE).

6. CONNECTIONS

6.01 For connection information using the 69G
apparatus mounting, refer to Fig. 5, 6 and
7.
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INTERFACE CORD

Fig. 12—$142A Test Setq

6.02 For connection information using the 604A-type
panel, refer to Fig. 5 and 8 and Tables A,
B,C, D,E, Hand L

6.03 For connection information using the 604B
and p604Cq panels, refer to Fig. 5 and 8
and Tables A, B, C, D, E, H and J.

6.04 BpFor connection information using the 615A
panel, refer to Fig. 5 and 8 and Tables F,
G and H.q

6.05 For connection information using the KS-20944
protector, refer to Fig. 11.

TABLE A

OPTIONAL CABLE ARRANGEMENTS TO PROVIDE
CONNECTIONS FOR FOUR PLUGS
ON 604-TYPE PANEL

CABLE MAXIMUM NO. OF CABLES REQUIRED
DESIG: ARRANGEMENTS (SEE 3.06)
NATION

(NOTE) Arrangement 1 |Arrangement 2 | Arrangement 3
A25B 1 4 2
A50B 1
AT5A 1

Note: Arrangement of interconnecting units and
local requirements will determine the size and
maximum length of cable required.
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TABLE B
CONNECTIONS FOR PLUG NO. 1—604-TYPE PANEL

A258 66B4-25 POS. IN
LINE LEAD. CONN CONN CONN BLK CoATYPE
NO. PESIG PIN NO CABLE PANEL
3 COLOR ROW NO.
T 26 ‘W-BL 1
! R 1 BL-W 2 14
T 27 W-0 3
2 R 2 OW 1 24
T 28 W-G 5
8 R 3 G-W 6 4A
T 29 W-BR 7
4 R 1 BR-W 8 5A
T 30 W-S 9
5 R 5 SW 10 A
T 31 R-BL 11
6 R 6 BL-R 12 8A
T 32 R0 13
7 R 7 O-R 14 104
T 33 RG 15
8 R 8 GR 16 1A
T 34 R-BR 17
i R 9 BR-R 8 134
T 35 RS 19
1
0 R 10 SR 20 3A
T 36 BK-BL 21
1
R 11 BL-BK 22 6A
T 37 BK-0 23
1
2 R 12 0-BK 24 o4
T 38 BK-G 25
1
8 R 13 G-BK 26 124
T 39 BK-BR 27
14
R 14 BR-BK 28 144
40 BK-S 29 3
15 S-BK 30 108
41 Y-BL 31 S
B
: + 16 BL-Y 32 1
42 Y-O 33 13B¥
17 0Y 34
43 Y-G 35 I
18 GY 36 148
) 14 Y-BR 37
19 BR-Y 38
15 Ys 39
20 SY 40
16 V-BL a1
: 21 BLV 2
SPARE SPARE 47 V-0 43
22 oV 14
48 V-G 45
23 G-V 46
19 V-BR 47
24 BR-V 8
50 V-S 49
25 SV 50

* Stencil lead designations on fanning strip.
+ Dedicated to 1-way incoming trunks. (See BSP 463-350-105 for connecting arrangement CD6.)
i 604A-type only.
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TABLE C
CONNECTIONS FOR PLUG NO. 2 - 604-TYPE PANEL
66M1-50
CircuIT LEAD CONN C?B“:.’; Ig;z:l':B‘:.CKE 6:23‘;?5
NO. DESIG* PIN NO. COLOR ROW NO. PANEL
cT 26 W-BL 1
CR 1 BL-W 2
cs 27 w-0 3
cG 2 oW 4
28 W-G 5
1 3 GW 6 1
29 W-BR 7
SPARE > BRW 5
30 w-s 9
5 SW 10
cr 31 R-BL 11
CR 6 BL-R 12
cs 32 R-O 13
cG 7 OR 14
. 33 RG 15 )
8 GR 16
SPARE 34 R-BR 17
9 BR-R 18
35 R-S 19
10 SR 20
cr 36 BK-BL 21
CR 11 BL-BK 22
cs 37 BK-O 23
cG 12 0-BK 24
s 38 BK-G 25 .
13 G-BK 26
SPARE 39 BK-BR 27
14 BR-BK 28
40 BK-S 29
15 S-BK 30
cr 41 Y-BL 31
CR 16 BL-Y 32
cs 42 Y-0 33
G 17 oY 34
. 43 Y-G 35 s
18 G-Y 36
SPARE 44 Y-BR 37
19 BR-Y 38
45 Y-s 39
20 sy 40
cr 46 V-BL 41
CR 21 BL-V 42
cs 47 V-0 43
ca 22 oV 44
5 48 V-G 45 7
23 G-V 46
SPARE 49 V-BR 47
24 BR-V 48
50 V-S 49
25 S-v 50

* Stencil lead designations on fanning strip.
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TABLED
CONNECTIONS FOR PLUG NO. 3 — 604-TYPE PANEL
66M1.50
cireurr LeaD conn GABLE "coNNBLK soaTvPE
NO. DESIG* PIN NO. COLOR ROW NO. PANEL
CcT 26 W-BL 1
CR 1 BL-W
cs 27 w-0 3
ca 2 oW 4
6 28 WG 5 s
3 oW 6
SPARE 29 W-BR 7
4 BR-W 8
30 w-s 9
5 SW 10
cT 31 R-BL 11
CR 6 BLR 12
cs 32 R-Q 13
cG 7 OR 14
7 33 R-G 15 10
8 GR 16
SPARE 34 R-BR 17
9 BR-R 18
35 R-S 19
10 SR 20
cT 36 BK-BL - 21
CR 11 BL-BK 22
cs 37 BK-O 23
ca 12 0-BK 24
s 38 BK-G 25 1
13 G-BK 26
SPARE 39 BK-BR 27
14 BR-BK 28
40 BK-§ 29
15 S-BK 30
for 41 Y-BL 31
CR 16 BL-Y 32
cs 42 Y-0 33
ca 17 oY 34
° 43 Y.G 35 13
18 G-Y 36
SPARE 44 Y-BR 37
19 BR-Y 38
46 Y-8 39
20 sy 40
46 V-BL 41
21 BL-V 42
47 V-0 43
22 o-v 44
GPARE 48 V-G 45
23 G-V 46
-24V FAL1 t 49 V-BR 47 F2(FA)
GRD a1 ¥ 24 BR-V 48 TS1(15)
-48V FAL2 t 50 v-s 49 F16(FA)
GRD G2 t 26 sV 50 TS1(16)

* Stencil lead designations on fanning strip.
+ Optional attendant alarm indicator on 604B panel only,
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TABLE E
CONNECTIONS FOR PLUG NO. 4 — 604-TYPE PANEL
66M1-50
CIRCUIT CONN INTERFACE POS. IN
LEAD CONN CABLE CONN BLK 604TYPE
NO. DESIG* PIN NO. COLOR ROW NO. PANEL
cr 26 W-BL 1
CR 1 BLW 2
cs 27 W-0 3
cG 2 ow 4
10 28 w-G 5 3
3 GW 6
SPARE 29 W-BR 7
4 BR-W 8
30 W-S 9
5 SW 10
cr 31 R-BL 11
CR 6 BLR 12
cs 32 R-0 13
cG 7 OR 14
" 33 R-G 15 6
8 G-R 16
SPARE 34 R-BR 17
9 BR-R 18
35 R-S 19
10 SR 20
cr 36 BK-BL 21
CR 11 BL-BK 22
cs 37 BK-O 23
ca 12 0-BK 24
12 38 BK-G 25 o
13 G-BK 26
SPARE 39 BK-BR 27
14 BR-BK 28
40 BK-S 29
15 $BK 30
cr 41 Y-BL 31
CR 16 BL-Y 32
cs 42 Y-0 33
cG 17 0-Y 34
13 43 Y-G 35 12
18 G-Y 36
SPARE 44 Y-BR 37
19 BR-Y 38
45 Y-8 39
20 sY 40
cr 46 V-BL 41
CR 21 BLV 42
cs 47 V-0 43
cG 22 0-v 44
14 48 VG 45 1
23 G-V 46
SPARE 49 V-BR 47
24 BR-V 48
50 Vs 49
25 A% 50

*Stencil lead designations on fanning strip.
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TABLE F
CONNECTIONS FOR CO LINES — 615A PANEL
LNE | LEAD | oLl | cowv | connauk
PIN NO. BLOCK ROW NO.
T J1A (13) Al

1 R |J1A (4) A2 2

T |J2a@13) A3 3

2 R | J2A (4) A4 4

T J3A (13) A5 5

8 R J3A (4) A6 6




CONNECTIONS FOR PLUG P1 ~ 615A PANEL

TABLE G
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» CONN 66M1-50 POS. IN
ol | vese |ewno. | game | comsk| s

CcT 26 | W-BL 1
CR 1 | BLw 2
cs 27 | w-o 3
cG 2 | ow 4

1 28 | WG 5 1
3 | ew 6
SPARE 29 | W-BR 7
4 | BRW 8
30 | WS 9
5 | sw 10
CcT 31 | R-BL 11
CR 6 | BLR 12
cs 32 | RO 13
cG 7 | or 14

9 33 | RG 15 12
8 | GR 16
34 | RBR 17
SPARE 9 | BRR 18
35 | RS 19
10 | SR 20
CcT 36 | BK-BL 21
CR 11 | BL-BK 22
cs 37 | BKO 23
cG 12 | 0-BK 24

3 38 | BK-G 25 13
13 | G-BK 26
SPARE 39 BK-BR 27
14 | BR-BK 28
40 | BK-S 29
15 | SBK 30
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TABLE G (Cont)

CIRCUIT LEAD* CONN CONN 66M1-50 POS. IN
Vo | i |mwwo | Gete | coma | em
41 Y-BL 31
16 BL-Y 32
42 Y-O 33
17 0-Y 34
SPARE 43 | Y-G 35
18 G-Y 36
44 Y-BR 37
19 BR-Y 38
45 Y-S 39
20 S-Y 40
46 V-BL 41
21 BL-V 42
47 V-0 43
22 0o-v 44
SPARE 48 | vG 45
23 G-V 46
49 V-BR 47
24 BR-V 48
50 V-S 49
25 S-V 50

* Stencil lead designations on designation strip.
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TABLE H
POWER CONNECTIONS
INPUT 69G APP MTG 604B PANEL 615A PANEL
VOLTAGE* (NOTE 1) (NOTE 2) (NOTE 3)
—24V 5 INPUT —24V D2
—48V — INPUT —48V —
GRD 4 INPUT GRD D4
Notes:

1. Terminals on 66B4-25 connecting block.

2. Terminals on rear of panel stamped as shown. Position
option straps for —24V or —48V.

3. Terminals on 66T1 connecting block on rear of panel.
* 48 volts not used with 102 IUs.

604A-TYPE PANEL FUSE ASSIGNMENT

TABLE |

VOLTAGE FUSE NO.* PANEL POSITION
F1 J1A
F2 J2A
F3 J3A
F4 J4A
F5 J5A
F6 J6A
F7 JTA
F8 J8A

oav F9 J9A
F10 J10A
F11 J11A
F12 J12A
F13 J13A
Fl14 J14A
Fi5 J10B+t

| TF16 J11B+

F17 J13B+
F18 J14B+

* Fuses are 70G 1/2-ampere.
+ Plug. No. 5 dedicated to one-way incoming
trunks not used in this application.
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TABLE J

604B OR 604C PANEL FUSE ASSIGNMENT

VOLTAGE FUSE NO. PANEL POSITION
+105V (Note) | F1* J1A thru J14A
F2* J1A
F3* J2A
F4* J3A
F5* J4A
Fé6* J5A
F7* J6A
oav F8* JTA
F9* J8A
F10* J9A
F11* J10A
F12* J11A
F13* J12A
F14+ J13A
Fi5+ J14A
F163 J1A thru J5A
—48V (Note) F17i J6A thru J10A
F18f | J11AthruJ14A |

Note: +105V and —48V not used in this
application.

* T0F Fuse 1/4 Ampere.

T 70G Fuse 1/2 Ampere.

1 T0A Fuse 1-1/3 Ampere.
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TABLé K
615A PANEL FUSE ASSIGNMENT
VOLTAGE FUSE NO.* PANEL POSITION
F1 J1A, J1B
—24V F2 J2A, J2B
F3 J3A, J3B
F4+ J1A
—48V F5% J2A
F6+ J3A
+105V Fit J1A, J2A, J3A
SPARE F8 SPARE

* Fuses are 24E 1/2-ampere.
+ Not used in this application.
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-350-109
Issue 2, May 1972

VOICE CONNECTING ARRANGEMENT C22
112A INTERCONNECTING UNIT
607A PANEL

1. GENERAL

1.01  This section provides identification, installation,

operation, maintenance, and connection
information for the 112A interconnecting unit (IU)
and 607A mounting panel when used to provide
Voice Connecting Arrangement (VCA) C22. This
arrangement is used to interface a central office
(CO) arranged for direct inward dialing (DID) to a
customer-provided (CP) PBX.

1.02 This section is reissued to:

e Add information on the KS-20944 protector

o Change the 66M1-50 intermediate connecting
block to 66B4-25

o Revise illustrations.

1.03  Voice Connecting Arrangement C22 requires

one 112A IU per CO trunk for connection
to the CP equipment. The 607A panel will
accommodate fourteen 112A IUs.

1.04  If the customer wants a copy of the Technical

Reference which covers this interface
specification, the customer should contact the local
Telephone Company Business Office or the Marketing
Representative.

1.05 This issue of the section is based on the
following drawings:

SD- and CD-1E240-01, Issue 1, 112A IU

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION
PURPOSE

o To provide one-way direct inward dialing
into a CP PBX on a dial pulse basis

o To limit excessive transmission signal levels
from CP equipment and to provide protection
for personnel against hazardous voltages

o To provide network control signaling functions.

ORDERING GUIDE
e Unit, Interconnecting, 112A (one per CO
trunk, Fig. 1).
Associated Apparatus (Order Separately)
Note: If a 23-inch relay rack is not provided
on customer premises, provide an ED-91180-72,

Group 21 equipment cabinet, or equivalent.

e 607A Panel (includes fuse panel, Fig. 2 and
3)

o Unit, Power 19C2 (24-volt, 1.5-ampere supply)
or equivalent (furnished locally, if required)

o Unit, Power, KS-15620, L14 (48-volt, 2-ampere
supply) or equivalent (furnished locally, if
required)

o Blocks, Connecting, 66M1-50 (as required,
Fig. 4)

e pBlocks, Connecting, 66B4-25 (as required,
see Table A)¢

e Cable, A25B (three per panel)

o Clip, Bridging, B (Fig. 4)

© American Telephone and Telegraph Company, 1972

Printed in U.S.A.
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Note: Other type blocks may be used when
specified by local engineering.
Replaceable Components (for 607A Panel)
e Fuses, 24E (1/2-ampere, 10 per panel)
POvervoltage Protection Circuit (Optional)
e KS-20944, L1, Protector (Fig. 5)
o KS-20944,L2, Protector (Fig. 5)4
DESIGN FEATURES
112A Interconnecting Unit

e Approximate dimensions: 7-1/2 inches by
5-1/2 inches (called an 8-inch board)

e Components mounted on epoxy coated 80-pin
board

e Provides impedance matching cross-connections

e Provides voice frequency coupling to CP
equipment

e Provides dc isolation to CP equipment

e Limits excessive signals

e Requires 0.125 ampere at 26 volts dc and
0.100 ampere at 48 volts de.

CROSS~CONNECT
TERMINALS
EI-E6

Fig. 1—112A Interconnecting Unit
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607A Panel

e Approximate dimensions: 8 inches high, 23
inches long, and 10 inches deep.

e Equipped with twenty-eight 40-pin 914A
connectors which are factory-wired to
Amphenol plugs.

e The arrangement of the 914A connectors
provides two vertical connectors for each
8-inch 80-pin board.

o All 14 positions will accommodate 112A IUs.

e Is not equipped with a power supply.

e Fuse protection is provided to all IUs.

PKS-20944 Protector

e Approximate dimensions: 6 inches high, 6
inches wide, and 3 inches deep

e Provides protection against excessive voltage
and current from CP power supply

e Provides dc interface to CP equipment

e Equipped with a three-pole magnetic circuit
breaker

e Provides disconnect switch for power supply
voltage

e Equipped with leads for line connection and
a two terminal connecting block for load
connection.§

3. INSTALLATION
607A Panel (Fig. 6 and 7, Tables A, B, C, D)

3.01 The 607A panel will mount on a standard

relay rack or in an ED-91180-72, Group 21
equipment cabinet. The cabinet will hold four 607A
panels when the drawing holder on the lower half
of the cover is removed. (Ground relay rack or
equipment cabinet separately.)

3.02 Electrical connection is made to the 607A
panel through A25B connector cables to three
Amphenol plugs (P1, P2, and P3, Fig. 3).
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9l14A CONNECTOR

112A U
6OTA PANEL

Fig. 2—607A Panel With 112A Interconnecﬁng Unit

TERMINAL BOARD
FUSE PANEL

CABLE SUPPORT

PLUGS

KS‘\667IL\

Fig. 3—607A Panel-Rear View
Page ?



CUSTOMER CIRCUIT
SIDE NUMBER

TELEPHONE
COMPANY SIDE

B BRIDGING CLIP

Fig. 4—66M1-50 Interface Connecting Block

Page 4



ISS 2, SECTION 463-350-109

CIRCUIT
BREAKER
SWITCHES

KS-20944 PROTECTOR
COVER CLOSED

TELEPHONE
COMPANY LEADS

LEADS FOR CUSTOMER
TERMINATIONS

LOAD TERMINAL STRIP
(FOR TELEPHONE COMPANY
TERMINATIONS)

KS-20944 PROTECTOR COVER OPEN

Fig. 5—#KS-20944 Protectord
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T
R
]
1124 G
INTERCONNECTING
UNIT DPI
607A
bp2 PANEL
GRD
T
R
T0 T I
CENTRAL 6684 -25
OFFICE | R__|  CONN BLK R

cT cT
CR CR
1] cs
€4 | eemi-80 6 CUSTOMER
I NTERFACE PROV IDED
COP! CONN BLK COPI EQUIPMENT

cor2 cDP2

I _T2 (GRD)

T3

Tl

- L
Pl I b

POWER SUPPLY
(OR PROTECTOR)

Fig. 6—Block Diagram of Typical Voice Connecting Arrangement

3.08 Connect an A25B connector cable to P1 on

the 607A panel and terminate the other end
on the p66B4-25¢4 connecting block to the CO trunks.
(See Table A.)

3.04 Connect two A25B connector cables to P2

and P3 on the 607A panel and terminate at
the customer end on the 66M1-50 interface connecting
block. (Stencil lead designations on the fanning
strip as shown in Fig. 4; see Tables B and C for
connections.)

3.05 Connect power supply to terminals on rear
of 607A panel as shown in Table D and
Fig. 8.

3.06 When separate power supplies are used,

the customer must provide a 105- to 130-volt,
60-Hz outlet within reach of available power cords
(locally furnished). This electrical outlet should not
be under control of a wall switch.

Page 6

3.07 Refer to appropriate section in Division 167
for proper grounding of power plants.

112A Interconnecting Unit

To protect transistors and other
electrical components of interconnecting
units, remove fuses before installing
or replacing a unit.

3.08 If the incoming CO trunk is 600 ohms, strap

El to E2 and E4 to E5. If the incoming
CO trunk is 900 ohms, strap E1 to E3 and E4 to
E6 (Fig. 1 and 7). Check connections for continuity
after strapping to make sure terminals cut through
insulation.

3.09 When installing the 112A IU, position the

board in the guide grooves of the 607A panel
and slide the unit in until it is properly seated in
the mating 914A connectors. The designation strip



£ 9bng

RV
8 T
-48 M
270 C
R 3.24 7
"
W
i 270
RV .
T
464
Rl
44.8x
S R3
> 52.3K
8
NOTES:
1. CROSS-CONNECTIONS 24
6000 CP PBX WITH | E1-E2
6002 CO LINE €4-E5 RT
5830 3

1124 TU ampHENOLJ 66M1-50
ERFACE

(NOTE 3) 25 BLK

6002 CP PBX WITH | Ef-E3
9002 CO LINE E4-E6

ol
2. PROVIDED 4
CONTACT CLOSURE. 1002 MAX >
LOOP RESISTANCE .

3. REFER TO TABLES A.B.C, FOR
PIN OR TERMINAL NOS. :RG

GRD(T2)
£ -24V(TI) TO POWER
£ a8V (r3) |SUPPLY

Fig. 7—Schematic of 112A Interconnecting Unit

£ cp
EQUIP
MENT

601-0SE-E9P NOILDIS ‘T SSI
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locking bar, when lowered, will hold the IU in
place.

PKS-20944 Protector (Fig. 8)

3.10 When overvoltage protection is required,

the KS-20944 protector must be mounted
externally and wired to the power supply terminals
of the 607A panel (Fig. 3).

3.11 Connect as shown in Fig. 8 following local

wiring instructions. The customer must
connect his power supply to the red (+) and black
(—) 16-gauge leads extending from the unit.

Check for correct polarity and ground
before closing switch. 4

| KS-20944 PROTECTOR |

(SEE NOTE)
GRD (R) |
LEADS FOR
CUSTOMER l
TERMINAT 1ON -V (BK) l
N i Tl
(CURRENT (VOLTAGE (CURRENT
| BREAKER) = BREAKER) = BREAKER } |
| 2 @2 ) 2 |
I (1] ce3 cB2 I
| : |
»
CRI ’
| (BK) ! 2 (R)
¢ 7
- +
NOTE :

KS-20944 LI FOR 24 VOLT AT I5 AMP

KS-20944 L2 FOR 48 VOLT AT, IS AMP

KS-20944 L3 FOR 24 VOLT AT 30 AMP

K2-20944 L4 FOR 48 VOLT AT 30 AMP

PROTECTORS WILL TRIP IN 25 MILLISECS (MAXIMUM):

ON OVERVOLTAGE OF 38 VOLTS (24 VOLT UNIT) AND 68 VOLTS
(48 VOLT UNIT), ON OVERLOAD OF 18 AMPERES (15 AMP UNIT)

AND 36 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC

VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT GRD.

TELEPHONE CO
.y | PROVIDED AND
INSTALLED

Fig. 8—§)Schematic of KS-20944 Protectorq
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4. OPERATION

A. 112A Interconnecting Unit (Fig. 7)

Incoming Call

4.01 When the CO seizes this circuit by a loop

closure, voltage level changes at resistors
R and T in the 112A IU are detected by transistors
Q1 and Q2 resulting in the operation of supervisory
A relay. The A relay operated provides a contact
closure between leads CDP1 and CDP2 indicating
seizure to the CP PBX.

4.02 The dc pulses are received from the CO

over tip and ring leads. The maximum
external loop resistance to the CO should not exceed
2500 ohms.

4.03 The pulses are repeated to the CP PBX by

the A relay over leads CDP1 and CDP2.
This is a fast mercury relay and will not distort
the pulses. Current in leads CDP1 and CDP2
should not exceed 0.5 ampere maximum.

4.04 Only one-way voice transmission (toward

the CO) is provided until an answer signal
is received from the CP PBX. When the CP PBX
station answers, a CP contact between leads CS
and CG closes and operates RV relay. RV relay
operated sends answer supervision by causing a
local battery-ground reversal on leads T and R
toward the CO, removes the amplifier and establishes
2-way transmission between the CO and CP PBX.
The maximum allowable external loop resistance
between leads CS and CG is 100 ohms.

4.05 The CO indicates disconnection by causing

the A relay to release which opens the
contact closure between leads CDP1 and CDP2.
The CP PBX indicates disconnection by opening
the contact closure between leads CS and CG.

4.06 The CS, CG loop should be open when the

unit is idle. To prevent incoming calls on
this unit, the associated trunk at the CO should
be made busy.

4.07 Some step-by-step COs will not wait for a

signal to start outpulsing; in this case, the
CP PBX must be prepared to receive dial pulses
within 65 milliseconds after seizure. A by-link
path may be required in the CP PBX.
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4,08 With “wink start” signaling, the CP PBX

should provide a momentary closure on leads
CS, CG as an indication that it is ready to receive
dial pulses. This closure should last 200 milliseconds
nominal (140 milliseconds minimum).

4,09 With delay dial signaling, the CP PBX must

provide a contact closure on leads CS, CG
immediately upon seizure and must open when
ready to receive dial pulses.

410 Under wink start and delay dial signaling,

the CDP1 and CDP2 leads may open
momentarily. If this occurs, the open is not
expected to exceed 5 milliseconds and shall be
ignored by the CP PBX.

4.11 Call progress tones (audible ringing, busy

and reorder) and recorder announcements
are applied to leads CT and CR for transmission
to the CO.

412 The 112A IU is provided with option strapping
to properly match the PBX impedance (600
ohms) to the CO line impedance.

B. PKS-20944 Protector (Fig. 8)

413 The KS-20944 protector is used to protect

the Bell System personnel from hazardous
voltages but may not protect equipment from
component failures. The KS-20944 protector provides
a switch to disconnect de voltage when working
on interconnecting circuits.

4,14 The KS-20944 protector consists of a de

voltage-operated circuit breaker in series
with a parallel resistor diode combination connected
across the line and two dec current-operated circuit
breakers connected in each side of the line. The
contacts on both breakers are connected in series
with their own coil and mechanically coupled together.
When either breaker is operated, the line will be
opened. The circuit breakers must be manually
reset after tripping.

4.15 The KS-20944, List 1 and List 2 protectors

are designed to trip in 25 milliseconds
(maximum) on 38 volts dc (List 1) and 68 volts dc
(List 2), on 18 amperes dec (List 1), and 18 amperes
de (List 2), on reversed polarity (or ac) greater
than 18 volts, and on incorrect ground. The diode
and resistor combination are selected to adjust the
tripping voltage of the voltage-operated circuit
breaker.4
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5. MAINTENANCE (Fig. 7)

501 When trouble is reported, check for blown
fuses, loose or broken connections, and
verify that the CO pair is good.

502 Open all six leads on circuit under test by

removing B bridging clips or wire straps at
the 66M1-50 connecting block. To verify in which
direction the trouble exists, perform the following
tests:

(a) Connect a 1018A (or equivalent) test set to

the CT and CR leads on the Telephone
Company side of the 66M1-50 connecting block.
Set the TALK-MON switch of the test set to
the TALK position. To furnish talk battery,
connect a 5000-ohm resistor from CT to ground
and —24 volt to CR. Connect an 81A or KS-16990,
List 1 test set to the CDP1 and CDP2 terminals
(set test set to continuity position). Connect a
short strap to the CS terminal (to be connected
to CG later).

(b) Request the test desk to dial the CO line
connected to the interconnecting circuit under
test. When the CO seizes the trunk, the 81A
or KS-16990, List 1 test set will follow dial
pulses (81A may not follow dial pulses if batteries
are weak) remaining on steadily after dialing.
Hold the transmitter of the 1013A test set near
the buzzer long enough for the test desk to hear
it; this tests operation of the one-way amplifier.

(c) Connect terminal CS to terminal CG to

answer the call. The one-way amplifier is
removed and talk path cut through.

Page 10

5.03 When trouble is suspected in the 112A IU,
exchange it with another unit known to be
functioning satisfactorily.

RRke Never replace an IU in the 607A panel
without first removing the fuse for
this particular unit.

5.04 If the above tests are satisfactory, remove
all test connections to restore circuit to

normal and replace the B bridging clips (or wire

straps) at the 66M1-50 interface connecting block.

Do not attempt any tests or repairs
to the CP equipment.

6. CONNECTIONS

6.01 For connection information, refer to Tables
A, B, C, and D and Fig. 4, 6, and 7.

6.02 Connect the 24-volt power supply to terminals

T1 (—24 volts) and T2 (GRD) and the 48-volt
power supply to terminals T2 (GRD) and T3 (—48
volts) on the 607A fuse panel. (See Table D.)

6.03 BIf overvoltage circuit protection is used with

a CP power source, connect the KS-20944,
List 1 protector to terminals T1 (—24 volts) and
T2 (GRD) and the KS-20944, List 2 protector to
terminals T2 (GRD) and T3 (—48 volts) on the 607A
fuse panel. (See Table D.)q



TABLE A

CONNECTIONS FOR AMPHENOL CONNECTOR NO. 1
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A258
AMPHENOL 66B4-25 POS. IN
T'::;‘.K nl:s?g' CONN 22;‘{; CONN BLK 607A
PIN NO. COLOR TERM. PANEL
T 26 W-BL 1
t R 1 BL-W 2 J1A
T 27 W-0 3
2 R 2 oW 1 J2A
T 28 W-G 5
3 R 3 G-W 3 J3A
T 29 W-BR 7
4 R 4 BR-W 8 J4A
T 30 W-s 9
5 R 5 S-W 10 J5A
T 31 R-BL 1
6 R 6 BL-R 12 J6A
T 32 R0 13
" R 7 O-R 14 J74
T 33 R-G 15
8 R 8 G-R 16 J8A
T 34 R-BR 17
9 R 9 BR-R 18 J9A
T 35 RS 19
10 R 10 SR 20 J10A
T 36 BK-BL 21
u R 11 BL-BK 2 J11A
T 37 BK-0 23
12 R 12 0-BK 24 J12A
T 38 BK-G 25
13 R 13 G-BK 26 Jisa
T 39 BK-BR 27
u R 14 BR-BK 28 Jisa
40 BK-S 29
15 S-BK 30
41 Y-BL 31
16 BL-Y 32
12 Y-0 33
17 0Y 34
43 Y-G 35
18 GY 36
14 Y-BR 37
19 BR-Y 38
45 Y-S 39
SPARE SPARE % 5 2
6 V-BL 41
21 BL-V 42
a7 V-0 13
22 0V 44
48 VG 15
23 GV 16
49 V-BR a7
24 BR-V 18
50 V-S 19
25 SV 50

* Stencil lead designations on fanning strip.
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TABLE B

CONNECTIONS FOR AMPHENOL CONNECTOR NO. 2

CIRCUIT LEAD AMPHENOL CONN 66M1-50 POS. IN
NN ABLE
No. DESIG* I’fl? No. gou'ik CONN BLK PANEL

CT 26 W-BL 1
CR 1 BL-W 2
CG 27 W-0 3

1 (o] 2 oO-W 4 J1
CDP1 28 W-G 5
CDP2 3 G-W 6
CT 29 W-BR 7
CR 4 BR-W 8
CG 30 W-S 9

2 Cs 5 SW 10 J2
CDP1 31 R-BL 11
CDP2 6 BL-R 12
CT 32 R-0 13
CR 7 O-R 14
CG 33 R-G 15

8 CS 8 GR 16 J3
CDP1 34 R-BR 17
CDP2 9 BR-R 18
CcT 35 R-S 19
CR 10 S-R 20

4 CG 36 BK-BL 21 34
CS 11 BL-BK 22
CDP1 37 BK-O 23
CDP2 12 0-BK 24
CT 38 BK-G 25
CR 13 G-BK 26

5 CG 39 BK-BR 27 75
CS 14 BR-BK 28
CDP1 40 BK-S 29
CDP2 15 S-BK 30
CT 41 Y-BL 31
CR 16 BL-Y 32
CG 42 Y-O 33

6 cs 17 0-Y 34 Jé
CDP1 43 Y-G 35
CDP2 18 G-Y 36
_CT 44 Y-BR 37
CR 19 BR-Y 38
cG 5 Y-S 39

T cs 20 S-Y 40 I
CDP1 46 V-BL 41
CDP2 21 BL-V 2
CT 47 V-0 43
CR 22 0-V 44
CG 48 V-G 45

8 CS 23 G-V 16 J8
CDP1 49 V-BR 47
CDP2 24 BR-V 48
SPARE 50 V-S 49
SPARE 25 S-V 50

* Stencil lead designations on fanning strip.
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CONNECTIONS FOR AMPHENOL CONNECTOR NO. 3

TABLE C
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cIrcuIT LEAD AMPHENOL CONN 66M1-50 pos. IN
CONN BLE
No. DEsIG* PIN NO. chlék CONN BLK P?;:L
CT 26 W-BL 1
CR 1 BL-W 2
CG 7 W-0 3
9 cs 2 oW 4 79
CDPL 28 WG 5
CDP2 3 GW 6
cT 29 W-BR 7
CR 1 BR-W 8
CG 30 W-S 9
10 cs 5 SW 10 J10
CDPL 31 R-BL 11
CDP2 6 BLR 12
cT 32 R-0 13
CR 7 OR 14
CG 33 R-G 15
1 cs 8 GR 16 Ji1
CDP1 34 R-BR 17
CDP2 9 BRR 18
CT 3 R-S 19
CR 10 SR 20
CG 36 BK-BL 21
12 cs 11 BL-BK 22 J12
CDP1 37 BK-0 23
CDP2 12 0-BK 24
CT 38 BK-G 25
CR 13 G-BK 26
cG 39 BK-BR 27
13 cs 14 BR-BK 28 J13
CDPL 0 BK-S 9
CDP32 15 S-BK 30
cT i Y-BL 31
CR 16 BL-Y 32
cG D) Y0 33
14 cs 17 oY 34 J14
CDP1 3 YG 35
SDP2 18 GY 36
4 Y-BR 37
19 BR-Y 38
5 Y-S 3
20 SY 40
46 V-BL i
21 BL-V 2
a7 V-0 43
SPARE 22 0V i
8 V-G 35
33 GV 16
9 VBR I
24 BR-V 48
50 VA 49
% SV 50

* Stencil lead designations on fanning strip.
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Page 14
14 Pages

TABLE D

CONNECTIONS FOR POWER SUPPLY

TERMINAL VOLTAGE FUSE* P;?I':'EOLN
F1 123
F2 456
T1 —24 Volts | F3 | 789
F4 10-11-12
F5 13-14
T2 GRD Multipled
T F6 123
F7 BRI
T3 —_48 Volts | F8 | 789
F9 10-11-12 |
F10 1314

*Type 24E (1/2-amp)



BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-350-110
Issue 2, October 1975

PROTECTIVE CONNECTING ARRANGEMENT TAS

1. GENERAL

1.01  This section provides identification, installation,
operation, maintenance, and connection
information for the J53050J-2, List 1 interconnecting
unit (IU) and associated equipment when used in
Protective Connecting Arrangement (PCA) TAS.

1.02 This section is reissued to:

e Include information on the J53050J-2, List 1
IU which replaces the J53050J-1, List 1 TU
now rated MD

e Add the use of the 142A test set.

1.03 The J53050J-2 IU provides exactly the same

circuit functions as the J53050J-1 in an
improved mechanical design. Installation, connections,
and maintenance are unchanged. Available stock
of the MD unit should be used.

1.04 The J53050J-2, List 1 IU (Fig. 1) provides

a means for connecting up to ten secretarial
lines from a telephone company central office (CO)
to customer-provided equipment (CPE), typically a
telephone answering service bureau.

1.05 When a customer-provided (CP) de power

supply is used with PCA TAS, refer to
Section 463-300-109 entitled Connecting Arrangement
VCP, Customer-Provided Power, KS-20944 Protector.

1.06 If the customer wants a copy of the Technical
Reference which covers this interface unit,

he should contact the local Telephone Company

Business Office or the Marketing Representative.

1.07 This issue of the section is based on the
following drawing:

SD-1E257-01, Issue 2 (J53050J IU)

If this section is to be used with equipment or
apparatus reflecting a later issue of the drawing,
reference should be made to the SD to determine
the extent of the changes and the manner in which
the section may be affected.

2. IDENTIFICATION

PURPOSE

e Provides an interface between a CO secretarial
line and a one-way line circuit associated
with the CPE

Fig. 1—#$J53050J-2, List 1 Interconnecting Unit4

NOTICE
Not for use or disclosure outside the

Bell System except under written agreement

Printed in U.S.A.
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CUSTOMER CIRCUIT
SIDE NUMBER

TELEPHONE
COMPANY SIDE

B BRIDGING CLIP

Fig. 2—66M1-50 Interface Connecting Block
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SECTIUN 403-30VU-11V

CIRCUIT
BREAKER
SWITCHES

KS-20944 PROTECTOR
COVER CLOSED

TELEPHONE
COMPANY LEADS

LEADS FOR CUSTOMER [ LOAD TERMINAL STRIP
TERMINATIONS L (FOR TELEPHONE COMPANY
[ TERMINATIONS)

KS-20944 PROTECTOR COVER OPEN

Fig. 3—KS-20944, List 2 Protector
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e Each circuit provides a 2-wire voiceband
transmission path to and from the CPE.

o The maximum dec current drain for each of
the ten circuits is 0.080 ampere at 52 volts.

o The typical dc current drain for each of
the ten circuits is 0.070 ampere at 48 volts.

o Provides dc isolation and hazardous voltage
protection between CPE and telephone
company equipment.

3. INSTALLATION (Fig. 4 and 5)

3.01 Locate the J53050J-2 IU in an area free of
dampness and excessive dust with adequate
room for access to front and rear of equipment.

3.02 Mount the 66M1-50 connecting block close

to the IU and near the termination of the
CO lines. Select a location convenient for
cross-connecting to the CO lines. Mount the two
66M1-50 interface connecting blocks in a location
near the IU and convenient for customer access.
The maximum dc loop resistance of the CS and
CG leads is 700 ohms.

3.03 Use the 16-pair “D” inside wiring cable, or

equivalent, to terminate the leads to the CO
lines and traffic usage (TU) circuits (if used) on
the 66M1-50 connecting block. Follow the wiring
plan shown in Fig. 4 and 5 and refer to Table A
for connections. Use wire-wrap tools to connect
to 342A terminal strips. Stencil line number and
lead designations on designation strip.

3.04 Use the 25-pair “D” inside wiring cable,

or equivalent, to terminate the leads associated
with the CPE on the two 66M1-50 interface
connecting blocks. Refer to Tables B and C for
connections. Stencil lead designations on interface
connecting block designation strips as shown in
Fig. 2.

3.05 If power is telephone company supplied, use

adapters to mount the KS-15620 rectifier on
the 23-inch rack close to the J53050J-2 IU. Use D
station wire, or equivalent, to connect the rectifier
dec output terminals to the IU. Connect —48V to
terminal 81 of TSA and connect GRD to terminal
101 of TSA.
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3.06 The customer must provide a 117V 60-Hz

power outlet within power cord length of
the customer-designated mounting location of the
rectifier. (See ORDERING GUIDE for cord lengths.)
The power outlet must not be under control of a
switch and should be fused separately to prevent
accidental loss of ac line voltage. Where local
instructions permit, secure the power cord plug to
the outlet with a power cord plug retainer assembly.
Refer to the appropriate section in Division 518
for proper grounding of power plants. Proper
grounding of equipment and power unit is important
to prevent damage from power line surges.

3.07 When dec power is provided by the customer,
a KS-20944, List 2 protector must be used
as an interface between the CP power supply and
the IU. Mount the protector close to the IU and
in a location convenient to the customer for
connecting his power supply. Use the 14-gauge
wire, or equivalent, to make connections from the
protector to the 66C1-16 connecting block (see
Fig. 7). Terminate one end of the red and black
pair on the screw terminals (term. — and +) of
the load terminal strip on the protector (see Fig. 6).
Solder the other end of the red and black pair to
the terminal in column D of the 66C1-16 connecting
block as shown in Fig. 7. Strap to as many
terminals in column D as required to supply the
required number of multiples. Use 18-gauge wire,
or equivalent, to make connections from the
quick-connect terminals in columns A, B, and C of
the connecting block to the —48V (TSA 81) and
GRD (TSA 101) terminals on the J53050J-2 IU.

3.08 Perform tests shown in Part 5 after installation
is completed.

4. OPERATION (Fig. 5)
Incoming Call

4.01 When the CO seizes one of the circuits on

an incoming call and applies ringing voltage
between the T and R leads, the R relay in the
ring detector operates. Relay R operated closes
the C contact across the C1 and C2 leads. During
the silent interval, R relay releases opening the
C contact. C contact opening and closing indicates
ringing to the customer. The customer answers
the call by providing a contact closure across the
CS and CG leads to operate relay S. S relay
operated removes the ring detector from the CO
line and connects transformer T1 across the CO

Page §
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T 66M1-50 J530504 66MI1-50 o CUSTOMER
TO IST CONN T INTERCONNECT ING |—ST_f |NTERFACE PROVIDED
co LINE| R BLOCK R uNIT R | CONN R | EQUIPMENT
———— BLOCK
cs cs
TO IST
TRAFFIC T ce o
USAGE CKT ct cl
TSA c2 c2
81
o
POWER
SUPPLY 48V
OR
PROTECTOR | GRD

Fig. 4—Block Diagram—PCA TAS

line. The f contact of S relay closes to indicate a
call to the traffic usage circuit. The T1 transformer
terminated on the CO line trips ringing and provides
a voice transmission path to the CPE over the CT
and CR leads. Relay R released opens the C1
and C2 leads. Condenser Cl blocks de from the
CPE, and varistors RV1 and RV2 serve to limit
excessive voice signals from the CPE.

Disconnect
4.02 When the attendant goes on-hook, the CPE
opens the contact closure on the CS and CG
leads. The S relay releases and the circuit returns
to the idle condition.

5. MAINTENANCE (Fig. 5)

5.01 Precautions should be taken when performing
tests to avoid adversely affecting service to
the customer. Follow local instructions with
reference to notifying customer before performing

tests.

502 When trouble is reported, check for blown
fuses, loose or broken connections, and
verify that the CO pair is good.
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A. Circuit Test Using the 1013A Hand Test Set and
the 81A Test Set

5.03 Prepare the circuit under test as follows:

Warning: The CS lead will carry a maximum
potential of —52V dc through a 680-ohm
relay.

(a) Open the six leads to the CPE by removing
the B bridging clips (or wire straps) at the
66M1-50 interface connecting block.

(b) Supply talk battery by connecting a 500-ohm

resistor from the —48V supply to terminal
CR and connect ground to terminal CT (make
all connections on the telephone company side
of the 66M1-50 interface connecting block). A
2A KTU or 31A KTU may be used for battery
feed instead of the resistor. Refer to Section
518-112-421 for KTU connections.

(¢) Connect a 1013A hand test set, or equivalent,
across terminals CT and CR.

(d) Connect a strap to terminal CG (to be used
later to strap CS to CG).

(e) Connect an 81A or KS-16990, List 1 test set
across terminals Cl and C2 to indicate
ringing (switch in C position).
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66MI-50 CUSTOMER -
INTERFACE PROVIDED
CONN BLOCK | | EQUIPMENT
AB C D
|
J53050J INTERCONNECTING UNIT 0 T 1 ST CKT
T (0) A] O rsax | cTio) cT
TsA% A
: VIO H B BRIDGING
a - cLIP
% o ! rot M-cao | TALK
: . o ca |
LINE b + ! cKT
| Rvzo !
I
R (0) 5 | crio) CR
s
L ci(0) Cl
O0—0"~0—o0—~—~=-
T RINGING
TO I ST TRAFFIC _TU (0) o , L | c20 c2 cKT
USAGE CKT (IF REQDY T i i v
A =2 w48 ¢ el ore
R
or pROTECTOR | —HR2 i1 It 31 C6l0) e HOOK
] 1
T
| ! | ——
| | I
1 1 |
1 i ! 10 TH CKT
' cT(9)) CT
T (9) 9 OO Omma et o= w2
T —— CR{9) CR I
10 TH CO ] ci
LINE R(9) o) |y Lo ol
c2(9) c2
T0 s
10 TH TRAFFIC _TU (9) cs(9) I
USAGE CKT ~ —— ] cal9) c6
(IF REQD)

% SEE TABLES A, B AND C FOR TERMINAL NUMBERS
+ SEE RELAY DESIGNATION TABLE BELOW

RELAY DESIGNATIONS
CONTACT NUMBER
R RELAY S RELAY
a b c d e f ]
0,24,68 IL 2L | 4 |2L |IL | 5 | 2
1,.3,.5,7.9 W [2u 8 [2u | Iu 8 n

RELAY
SUFIX

Fig. 5—Simplified Schematic—PCA TAS
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10 v ek
BELL SYSTEM

CONNECT ING ARRANGEMENT [ I
1 NO. 14 AWG (OR NO.10 AWG) WIRE
|./|‘/ PAIRED RED AND BLACK

DC POWER LEADS

[ |
| |
I |
T T
(R) ﬁé é (BK)
+ -

LOAD

CRI

la-

e

VAVAV

ST
2 2 2
(CURRENT (VOLTAGE (CURRENT
BREAKER) BREAKER) BREAKER)
K = — 1 ——— — —— X = —— F——
) ") )
cB2 83 csl
le— 2" NIPPLE 36" LEADS
o T NO. 14 AWG FOR LI 8 L2
NOTE : D, NO. 10 AWG FOR L3 8 L4

KS-20944 LI FOR 24 VOLT AT I5 AMP —
KS-20944 L2 FOR 48 VOLT AT |5 AMP (BK)-V Y 15
KS-20944 L3 FOR 24 VOLT AT 30 AMP CUSTOMER PROV IDED
KS-20944 L4 FOR 48 VOLT AT 30 AMP (R) GRD | DC POWER
PROTECTORS WILL TRIP IN 25 MILLISECS SOURCE

(MAXIMUM): ON DC OVERVOLTAGE OF 38

VOLTS (24 VOLT UNIT) AND 68 VOLTS

(48 VOLT UNIT), ON OVERLOAD OF 18.75 AMPERES (15 AMP UNIT)

AND 37.5 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC
VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT POWER SUPPLY GROUND.

Fig. 6—Schematic—KS-20944 Protector

Transmission and Ringing Test (2) Operate switch to MON.
5.04 Perform test as follows: (8) When ringing is applied to line, buzzer in
81A test set should follow ringing cycle.
(1) Have the local test desk call the line under (4) Answer call by operating hand test set switch
test. At this time quality of transmission to TALK and strapping CS and CG. Ringing
can be judged using hand test set. should be tripped and transmission satisfactory.
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66C1~16
CONNECTING BLOCK

A B C D
o—0—0—0

14 AWG FORLI B L2

ey | (BK) =V ) 10 AWG FORL3 8 L4
TO TELEPHONE CO
SIDE OF KS-20944
PROTECTOR (NOTE 1)
GRD 2 (R) GRD
*~e~—sTRAPS
-y 3 (NOTE 1)
T0 GRD 4 '//
CONNECTING
ARRANGEMENTS \‘ﬁ
(NOTE 2)

-V 31

GRD

lo— STRAPS
(NOTE 1)

32

NOTES:

USE 14~GAUGE (OR 10- GAUGE) WIRE TO CONNECT FROM
KS=-20944 PROTECTOR TO CONNECTING BLOCK;
PROVIDE MULTIPLE STRAPS AS DETERMINED

BY NUMBER OF CONNECTING ARRANGEMENTS

TO BE CONNECTED TO. USE SOLDER TO MAKE
THE CONNECTION OF THE |4-GAUGE (OR |0-GAUGE) WIRE
AND STRAPS TO THE CONNECTING BLOCK.

USE 18-GAUGE WIRE OR EQUIVALENT TO

MAKE CONNECTIONS FROM CONNECTING

BLOCK TO CONNECTING ARRANGEMENTS.

EACH CONNECTING BLOCK PROVIDES MEANS

FOR CONNECTING TO 16 CIRCUITS, HOWEVER,
DO NOT EXCEED THE MAXIMUM CURRENT

RATING OF THE KS-20944 PROTECTOR.

+

Fig. 7—Typical Power Distribution For Multiple C ting Arrang
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5.05 Traffic Usage Test: Connect the 81A test

set from TU lead to ground. Strap CS to
CG and the 81A test set should buzz indicating
continuity.

B. #Circuit Test Using 142A Test Set (Fig. 8)
5.06 Prepare the circuit under test as follows:

(a) Disconnect the CPE by removing the B
bridging clips or wire straps at the interface
block.

(b) Connect the 10-conductor test set interface

cord to the terminals on the telephone
company side of the block as shown in Fig. 8.
Use 841720527 lead assembly (with 961 A connector)
or 841224330 lead assembly (with clips).

(¢) Connect the leads from the 2-conductor

power cord, 841224322 lead assembly, to —24
volts and ground as shown in Fig. 8. This
voltage should be obtained from the same source
used to power the IU under test. The PWR
lamp on the test set should light.

(d) Connect a 1013A hand test set to the HNDST
terminals on the test set. Set the MON-TALK
switch on the hand test set to MON position.

(e) On the 142A test set, set the CS-CG LOOP
switch to the 100-ohm position (switch
position 3).

5.07 After circuit preparation, proceed as follows:

(1) Operate switch on 1013A hand test set to

the TALK position. The S relay in the 142A
test set will operate, lighting the CS lamp and
providing a ground path on the CG lead through
the 100-ohm resistor on the CS-CG LOOP switch.
Ground on the CS lead causes the S relay in
the IU to operate and seize the CO trunk. Sirce
this is a one-way incoming service, dial tone
should not be heard in the hand test set. Return
the hand test set switch to MON position.

(2) Dial the local test desk using another line
and request that an incoming call be placed

on the trunk under test.

(83) When the trunk is seized by the incoming
call from the test desk and ringing is applied

Page 10

to the trunk, the C- lamp lights and follows the
ringing cycle.

(4) Operate the hand test set switch to TALK.

The C- lamp should extinguish and the CS
lamp light indicating ringing has been tripped
and the call answered. The trunk should now
be cut through the IU, and satisfactory transmission
may be judged by using the hand test set. If
the CS lamp lights but ringing is not tripped,
change the CS-CG LOOP switch to the 18-ohm
position (switch position 2). If ringing is now
tripped, IU operation may be considered marginal
or it may indicate the CS-CG loop is of too high
resistance.

(5) Have the test desk release the trunk.

Operate the hand test set switch to MON.
The CS lamp should be extinguished and the IU
should be in the idle condition.q

5.08 When trouble is indicated in the J53050J-2

1U, transfer the line to another circuit, if
available, or replace the defective unit with another
unit known to be functioning properly. Tag the
defective IU and return it for repair.

5.09 If trouble is indicated in the KS-20944, List 2
‘protector, refer to Section 463-300-109 for
testing procedures.

510 If tests are satisfactory, remove all test
connections to restore the circuit to normal
and replace the B bridging clips (or wire straps).

Do not attempt any tests or repairs
to CPE.

511 When in the repairman’s judgment the

trouble is located in the CPE, the Repair
Service Bureau should be notified so that proper
Maintenance of Service Charge billing can be initiated
as outlined in Section 660-101-312 entitled Maintenance
of Service Charge on Services With Customer-Provided
Equipment (CPE).

6. CONNECTIONS
6.01 For connection information to the 342A

terminal strips (TSA and TSB) on the J53050J-2
IU, refer to Fig. 4 and 5 and Tables A, B, and C.



L1 @bng

J53050J INTERCONNECTING UNIT

142A TEST SET

1013A HAND TEST SET

TSA%
] cLo
1(0) 8104 7
Ay
ROt
a RVI.O
8 | ]2
€40 RO C207N
{€ E
% RV2.0
7o
T0
IST €O
LINE
c
R(0) RO
S.0
TO IsT
$.0 SOt
TRAFFIC  _Tulo) d[Te
7~
USAGE CKT f -48 _‘,_l
(IF REQD)
TO POWER | =48 1,1 40 CR5.0
SUPPLY OR >t vn—‘
PROTECTOR | SRD |, 1 .,

NOTE:

CONNECTIONS ARE SHOWN FOR IU NO. O. MAKE
SIMILAR CONNECTIONS FOR IUs | THROUGH 9.

% - SEE TABLES A, B AND C FOR TERMINAL NUMBERS

t -~ SEE RELAY DESIGNATION TABLE

— = ——
or HNDST
o]
| TRMTR
g I
I b3 o~ 1
3
I
l
TALK .
CR
o RCVR
E_"Ls | — MON
% I -
cs %
S
27 3]
PWR@_l— |
»
o |
PWR
ct LN A W24V (R) Y10
WER
c2 . GRD (BK) | suppLy
cs-ce 100 |
cs toor £ 1g
Loy |
o
[ §
ce S
574
RELAY DESIGNATION TABLE
CONTACT NUMBER
RELAY SUFIX R RELAY S RELAY
a|bfc|dfe|f]ag
0,.2,.4,.6, iwlac|ajacfie|s|2
1,.3,.5,.7, wlau|slaujw|e|n
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SECTION 463-350-110

6.02 For connection information using the KS-20944, (b) Crossbar System No. 5, Line, Link and
List 2 protector, refer to Fig. 6 and 7. Marker Connector Control Circuit—SD-26030-01.

6.03 The following are typical connecting circuits:
(¢) Panel System Subscriber Line Circuit—
(a) Step-by-Step System, No. 1, 350A, 355A SD-21712-01.
and 356A Subscriber Line Circuit—SD-32133-01.

Page 12



TABLE A

ISS 2, SECTION 463-350-110

CONNECTIONS TO CO LINES AND TRAFFIC USAGE CIRCUITS

TERM CONN 66M1-50
L::; oEsiar STRIP CABLE CONN BLK
A B COLOR ROW NO.
T 107 W-BL 1
1 R 97 BL-W 2
TU 27 W-0 3
SPARE ow p
T 106 W-G 5
2 R 96 G-W 6
U 26 W-BR 7
SPARE BR-W 8
T 105 WS Py
3 R 95 sw 10
U 25 R-BL 11
SPARE BL-R 12
T 104 R-O 13
4 R 94 OR 14
TU 24 R-G 15
SPARE G-R 16
T 103 R-BR 17
5 R 93 BRR 18
TU 23 R-S 19
SPARE SR 20
T 107 BK-BL 21
6 R 97 BL-BK 22
TU 27 BK-O 23
SPARE 0-BK 24
T 106 BK-G 25
7 R 96 G-BK 26
TU 26 BK-BR 27
SPARE BR-BK 28
T 105 BK-W 29
8 R 95 S-BK 30
TU 25 Y-BL 31
SPARE BL-Y 32
T 104 Y-0 33
9 R 94 0-Y 34
TU 24 Y-G 35
SPARE oY 36
T 103 Y-BR 37
10 R 93 BR-Y 38
TU 23 Y-S 39
SPARE SY 20
V-BL 41
BL-V 42
V-0 43
0-v 44
SPARE V-G 45
G-V 46
V-BR 47
BR-V 48
V-8 49
S-V 50
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TABLE B

CONNECTIONS TO CUSTOMER-PROVIDED EQUIPMENT

66M1-50
CIRCUIT | LEAD TERM STRIP gggl'_"E INTERFACE
NO. DESIG* o CONN BLK 1
A B ROW NO.

CT 87 W-BL 1

CR 77 BLW 2

. cs 67 W0 3

cG 57 oW 4

1 7 WG 5

c2 37 GW 5

CT 86 W-BR 7

CR 76 BRW g

9 cS 66 WS 9

CG 56 SW 10

C1 16 R-BL 1

c2 36 BLR 12

CT 85 RO 13

CR 75 OR 14

3 cS 65 RG 15

cG 55 GR 16

C1 3 RBR 17

C2 35 BRR 18

CT 84 RS 19

CR 74 SR 20

. cs 64 BK-BL 21

CG 54 BLBK 22

C1 il BK-O 23

C2 34 0-BK 24

CT 83 BK-G 25

CR 73 G-BK 26

. cs 63 BK-BR 27

CG 53 BRBK 28

C1 13 BK-S 29

c2 33 SBK 30

CT &7 YBL 31

CR 77 BLY 32

6 [ 67 Y0 33

cG 57 (57 34

C1 17 YG 35

C2 37 GY 36

CT 86 YBR 37

CR 76 BR-Y 38

. Cs 66 ¥s 39

CG 56 SY 40

CL 16 VBL a1

c2 36 BL-V 12

CT 85 V-0 i3

CR 75 oV 41

8 cs 65 Va 15

cG 55 GV 46

C1 45 VBR 17

c2 35 BR-V 48

SPARE VS 19

SPARE 5V 50

Page 14
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TABLE C
CONNECTIONS FOR CUSTOMER-PROVIDED EQUIPMENT
66M1-50
CIRCUIT LEAD TERM STRIP gfs'\:_'\é INTERFACE
NO. DESIG* COLOR CONN BLK 2
A B ROW NO.
CT 84 W-BL 1
CR 74 BL-W 2
9 CS 64 W-0 3
CG 54 oW 4
C1 44 W-G 5
C2 34 G-W 6
CT 83 W-BR 7
CR 73 BR-W 8
10 CS 63 W-S 9
CG 53 S-W 10
C1 43 R-BL 11
C2 33 BL-R 12
R-O 13
OR 14
R-G 15
G-R 16
R-BR 17
BR-R 18
R-S 19
SR 20
BK-BL 21
BL-BK 22
BK-O 23
0-BK 24
BK-G 25
G-BK 26
BK-BR 27
BR-BK 28
BK-S 29
SPARE | SPARE SPARE S-BK 30
Y-BL 31
BL-Y 32
Y-0 33
0-Y 34
Y-G 35
G-Y 36
Y-BR 37
BR-Y 38
Y-S 39
S-Y 40
V-BL 41
BL-V 42
V-0 43
0-V 44
V-G 45
G-V 46
V-BR 47
BR-V 48
V-S 49
5% 50

* Stencil lead designations on fanning strip.
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-360-100
Issue 3, August 1975

PROTECTIVE CONNECTING ARRANGEMENTS CDQ4W AND CDQ4X

1. GENERAL

1.01  This section provides identification, installation,

method of operation, maintenance, and
connecting information for Protective Connecting
Arrangements (PCA) CDQ4W and CDQ4X (Fig. 1
and 2). These PCAs provide for the connection
of 2-way dial repeating tie trunks between a
customer-provided (CP) switching system and a Bell
System PBX or Centrex system. They present a
4-wire transmission interface with channel signaling
provided by the telephone company between Bell
System 4-wire facilities and the CP equipment
(CPE). PCA CDQ4W is used with CP trunks
designed for a dry contact type signaling interface.
. PCA CDQ4X is used with CP trunks designed for
an E and M type signaling interface. PCA CDQ4W
consists of an interconnecting unit (IU) J53050C,
List 1 (MD) or List 3 (Fig. 3); DX signaling unit
J98605AJ; 44V4A intermediate repeater shelf
J98615AH, List 2, equipped with plug-in components;
and KS-15620, List 22 rectifier. PCA CDQ4X uses
the same equipment as CDQ4W with the exception
of the J53050C IU which is a List 2 (Fig. 4) instead
of a List 1 or 3.

Note: An X76090 loop-back panel may be
provided at the customer’s premises to facilitate
testing the connecting arrangement from the
serving central office.

1.02 This section is reissued to:

o Include coverage of the J98605AJ DX signaling
unit which replaces the J98605AG, now rated
MD. (Information required for maintenance
of existing installations using the J98605AG
has been retained.)

o Rate the J53050C, List 1 IU MD.

o Include information on the KS-15620, List
22 rectifier which replaces the KS-15620,
List 14, now rated MD.

o Add current drain information.

o Replace the term Voice Connecting Arrangement
(VCA) with Protective Connecting Arrangement
(PCA).

o Add post-installation tests.
o Expand maintenance information.

o Remove KS-20944 protector from Design
Features.

1.03 If the customer wants a copy of the Technical

Reference which covers this interface
specification, he should contact the local Telephone
Company Business Office or the Marketing
Representative.

1.04 This issue of the section is based on the
following drawings:

CD-1E206, Issue 1, Appendix 3B, and
SD-1E206, Issue 4B (J53050C, L1 and L3
IU)

CD-1E254, Issue 1 and SD-1E254, Issue 1
(J53050C, L2 IU)

CD-97047, Issue 5D, Appendix 2D, and
SD-97047, Issue 16D (44V4A Repeater)

J98605AJ-1, Issue 8 and SD-1C363, Issue 4B
(J98605AJ DX Signaling Unit)

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION

PURPOSE

e To provide a 4-wire voice connection between
a CP PBX and Bell System tie line facilities

e To provide dry contact type signaling or
E and M signaling to and from CPE

© American Telephone and Telegraph Company, 1975

Printed in U.S.A.
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SECTION 463-360-100

Fig. 3—J53050C, List 3 IU

Fig. 4—J53050C, List 2 IU
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e To limit excessive levels from CPE, to
provide protection for telephone company
personnel against hazardous voltages, to
insure longitudinal balance, and to repeat
network control signaling.

ORDERING GUIDE

o Unit, Interconnecting, J53050C, List 1 (MD)
or List 3—for PCA CDQ4W. Each unit
provides four signal isolation (applique)
circuits.

o Unit, Interconnecting, J53050C, List 2—for
PCA CDQ4X. Each unit provides four signal
isolation (applique) circuits.

o Unit, Signaling DX, J98605AJ—order both
List 1 and List A to get a mounting assembly
with wiring and connectors for ten cireuits;
order required number of 334A relays
separately, one per tie trunk circuit being
served.

o Shelf, Repeater, Intermediate 44V4A,
J98615AH, List 2—each shelf provides two
circuits.

Note: For plug-in components, refer to
Section 852-307-101. When automatic control
of signal power level is required, order F58122
automatic gain control (AGC) amplifier for use
in the transmitting leg from the CPE to
Bell System facilities instead of the standard
227-type amplifier shown in Section 852-307-101
(see Fig. 1 and 2).

Associated Apparatus (Order Separately)

o Rectifier, List 22, KS-15620 (2 amperes at
—48 volts).

Note: This rectifier meets acceptable noise
requirements as explained under Power Supplies
in Section 332-104-102. Other rectifiers may
be used when specified by local engineering.
Typical current drain for a single CDQ4W
arrangement is 0.169 ampere; for a single
CDQ4X, 0.212 ampere. Be sure that rectifier
capacity is adequate for the number of PCAs
installed.

ISS 3, SECTION 463-360-100

o Adapter, Group 33, ED-90273-70 (two
required)—for mounting 19-inch rectifier on
relay rack.

e Cord, Power, KS-14532
List 1—10 ft.
List 2—2 ft.
List 3—15 ft.
List 4—20 ft.
List 5—25 ft.

e Cable, Wiring, “'D” Inside, 16-pair or
equivalent—for cabling from connecting
arrangement to interface connecting block.

o Block, Connecting, 66M1-50 (Fig. 5 and 6).

Note: Other types of blocks may be used
when specified by local engineering.

o Clip, Bridging, B (25 per pkg).

o Block, Connecting, 66 Type—for connecting
telephone company facilities.

o Panel, Loop-Back, X76090 (optional).

Note: The loop-back panel mounts on a
standard 23-inch relay rack. Four circuits are
provided per panel; one panel is required for
each two 44V4A repeater panels. Power
must be provided from a local —48 volt source
with a local fusing arrangement.

e Protector, List 2, KS-20944 (optional)}—must
be provided when CP power supply is used
to power the PCAs. See Fig. 11 and 12.

o Block, Connecting, 66C1-16 or equivalent—for
providing distribution of power when KS-20944
protector is used between CP power supply
and more than one connecting arrangement
of any type. See Fig. 13.

Note: The cumulative current drain of all
the connecting arrangements connected to a
KS-20944 protector must not exceed the
maximum current rating of the protector.
For instance, if the maximum current drain
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for one connecting arrangement is 1.0 ampere

and the maximum current rating of a KS-20944,

List 2 protector is 15 amperes, no more than

15 connecting arrangements may be connected

to the protector (this example is for illustrative

purposes only).

o Wire, AM, 14 gauge, paired, red and black,
P-384614 or equivalent—for cabling from
the KS-20944 protector to the 66C1-16
connecting block. See Fig. 13.

Replaceable Components
o Fuses, 70A (1-1/3 amp) (J53050C IU)
o Plug-in components of 44V4A repeater

e Relays, 303E (J53050C, List 1 [MD] and
List 3 IU) or 303K (J53050C, List 2 IU)

e Relays, 334A (J98605AJ DX Signaling Unit).
DESIGN FEATURES
44V4A Repeater Shelf

o Mounts on standard 23-inch relay rack on
1-3/4 inch centers.

o Two repeater circuits per shelf.

e Each circuit provides a 4-wire voiceband
transmission path (voice coupler) to and from
the CP equipment.

e Limits the inband signal power applied to
Bell System facilities when equipped with
F58122 AGC amplifier.

o Typical current drain per circuit: 0.036

ampere.
J98605AJ DX Signaling Unit
e Mounts on standard 23-inch relay rack
e Up to ten circuits per unit
o Provides DX signaling to the distant end

e Provides loop-strapping options

Page 6

o Typical current drain per circuit: 0.061
ampere.

J53050C, List 1 (MD) or List 3 Interconnecting Unit
o Mounts on standard 23-inch relay rack.

e Four signal isolation (applique) circuits per
unit.

o Lists 1 and 3 are electrically the same with
the exception that List 3 is equipped with
four fuses (one per circuit); List 1 was
manufactured prior to January 1971.

o Converts standard Bell System E lead signaling
to a dry contact closure.

o Converts CP dry contact closure to standard
Bell System M lead signaling.

e Provides dc isolation of the signaling leads
between the CP equipment and the DX
signaling unit.

o Typical current drain per circuit: 0.072
ampere.

J53050C, List 2 Interconnecting Unit
e Mounts on standard 23-inch relay rack

e Four signal isolation (applique) circuits per
unit

e Accepts ground and battery supervisory
signals over M lead from CP equipment

e Provides closure (to ground) and open
supervisory signals over E lead to CP
equipment

o Provides dc isolation of the signaling leads
between the CP equipment and the DX
signaling unit

e Typical current drain per circuit: 0.115
ampere.

3. INSTALLATION
3.01 Locate the PCAs in an area free of dampness

and excessive dust or dirt with adequate
room for access to front and rear of equipment



and connecting blocks. The associated equipment
typically mounts on a standard 23-inch relay rack
(see Fig. 7).

3.02 Wire the equipment as shown in Fig. 9 and

10. Mount the interface connecting block in
a position that will facilitate testing between it
and the PCA equipment. Use the 16-pair “D”
inside wiring cable or equivalent to terminate the
leads associated with the CP equipment on the
block. Stencil trunk number and lead designations
on designation strip (see Fig. 5 and 6). Make DX
signaling unit adjustments as given in 3.03. Install
the proper plug-in components in the 44V4A repeater.
(When the AGC amplifier is used, see 7.02 for
adjustment procedures.) Apply power as shown in
Fig. 9 and 10. Before installing bridging clips on
the block to connect Bell System wiring to CP
wiring, perform the appropriate quick test in 3.08
to determine if each PCA operates properly. If
it does not, recheck installation and connections;
if necessary, perform the maintenance procedures
in Part 5 of this practice.

3.03 DX Signaling Unit Adjustments (JIS605A.J)
(Fig. 1, 2, and 8)

(a) Adjust network resistor R1 to equal the

simplex loop resistance (one half the resistance
of one pair of the 4-wire facility), 4+-125 ohms.
When adjusting R1, be sure that at least one
of the network capacitance screw switches (C1,
C2, C3) is open (up). Using an ohmmeter,
measure the resistance of R1 across test points
TP1 and TP3 with the signaling circuit (334A
relay) removed from its socket.

(b) It is desirable to have a 4 microfarad (uf)

capacitor across the A and B leads. If the
external circuit (the repeater) does not provide
this, close the MPC screw switch on the signaling
circuit to insert its 4 uf capacitor. In no case
should the A-B capacitance exceed 4 uf; therefore,
if the external circuit has a capacitor of more
or less than 4 uf, disconnect it before connecting
the 4 pf capacitor of the signaling circuit. To
properly match the A-B capacitance of 4 uf, the
signaling circuit network capacitance should be
6 uf (C1 and C2 closed). Refer to the SD-1C363-01
for more information on these adjustments.

ISS 3, SECTION 463-360-100

Power Requirements

3.04 If Bell System power source is used to

power the connecting arrangement, the
customer must provide a 117V 60-Hz power outlet
within power cord length of the customer-designated
mounting location of the connecting arrangement
(see ORDERING GUIDE for cord lengths).

3.05 The power outlet supplying connecting

arrangement(s) must not be under control
of a switch and should be on a separately fused
power circuit to prevent accidental loss of ac line
voltage. Where local instructions permit, secure
the power cord to the outlet with a power cord
plug retainer assembly.

3.06 Refer to appropriate sections in Division 167
for proper grounding of power plants.

3.07 KS-20944 Protector (Fig. 11 and 12): When

a CP power source is used to power the
connecting arrangement, a KS-20944 protector must
be provided between the CP power source and
the connecting arrangement. Mount the KS-20944
protector on a wall or suitable flat surface near
the interface connecting block. Use the AM-type,
14-gauge wire or equivalent to make connections
from the protector to the 66C1-16 connecting block.
Terminate one end of the wiring to the screw
terminals (term. — and +) of the load terminal
strip provided on the protector. Solder the other
end of the wiring to terminals in column D of the
connecting block as shown in Fig. 13; using the
14-gauge wire, solder the multiple straps to the
terminals in column D of the connecting block as
shown in Fig. 13, depending on the number of
connecting arrangements provided. Use “D” inside
wire cable or equivalent to make connections from
the quick-connect terminals in columns A, B, and
C of the connecting block to the battery, and
ground terminals on the connecting arrangements.
The customer must connect his power supply to
the red (GRD) and black (-V) wires extending from
the protector.

Warning: The circuit breaker switch
removes voltage from the load (Bell System)
side of the protector only; voltage will be
present on the upper terminals of the
circuit breaker inside the box as soon as
customer power is connected.
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CUSTOMER CIRCUIT
SIDE NUMBER

TELEPHONE
COMPANY SIDE

B BRIDGING CLIP

Fig. 5—Typical Interface Connecting Block—PCA CDQ4W
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CUSTOMER CIRCUIT
SIDE NUMBER

TELEPHONE
COMPANY SIDE

FOR CIRCUITS | TO 4

FOR CIRCUITS 5 TO 8

B BRIDGING CLIP

Fig. 6—Typical Interface Connecting Block—PCA CDQ4X
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i— 23 IN.
l I KS-15620, L22
4 N RECTIFIER (NOTE 3)

COMMON

!
)

EQUI PMENT 1 DX SIGNALING UNIT
]
&

2 IN. J9860SAJ, LI & A (NOTE I)
(FOR MAX 10 TIE LINE CKTS)
KT 44V4A REPEATER CKT
| 3/4 IN. ¢
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INSIDE WIRING CABLES

CKT 1-4 |TO
INTERFACE

OTHER CONNECT ING
CKTS BLOCKS

3 SHELF NO. 2 4

PCA FOR CKT 44V4A REPEATER KT

qT? ! 3/‘ NG SHELF NO. | 2
LINES INTERCONNECTING UNIT

4N, | cKkT u-53050C, LI, L2, OR L3 CKT
l I 2 3 4

OTHER GROUPS OF
PCAS FOR TIE LINES
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—
NOTES
« DX SIGNALING UNIT CAN BE EQUIPPED
WITH FROM ONE TO TEN CIRCUITS,
ONE FOR EACH TIE LINE. SEE ORDERING
SR GUIDE.,

2. EACH TIE LINE REQUIRES ONE IU

CIRCUIT, ONE REPEATER CIRCUIT,
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3. SEE ORDERING GUIDE FOR CURRENT
REQUIREMENTS.

Fig. 7—Typical Rack Mounting—PCA CDQ4W or CDQ4X, Front View
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Fig. 8—334A Relay, End View
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3.08 Post-Installation Tests

(a) PCA CDQ4W (Fig. 1): At the telephone

company side of the interface connecting
block, connect a 4-wire telephone, such as a
500AD, to the CT, CR, CT1, and CR1 leads; a
1018A handset across the CS and CG leads; and
an 81A test set across the CBS1 and CBS2 leads.
Connect talk battery from the —48 volt supply
through a 500-ohm resistor to CR and ground
to CT. (A 2A or 31A KTU can be used for
battery feed instead of the resistor; refer to
Section 518-112-421 for connections.) With the
1013A in the TALK mode, dial the distant end
while monitoring on the 500AD. The distant
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4.

4.01

end should answer, and satisfactory transmission
should be possible using the 500AD. Ask the
distant end to call you back. Put the 1013A in
the MON mode and the 500AD on-hook. When
the distant end calls back, the 81A (in the “C”
position) should buzz, indicating closure on the
CBS1 and CBS2 leads. Use the 500AD to tell
the distant end that the test is complete. Restore
the circuit to normal.

(o) PCA CDQ4X (Fig. 2): Same as for CDQ4W

except 1013A handset is connected between
CTM lead and —48 volts, 81A test set is connected
across CTE and CG leads, and ground is connected
to CG.

METHOD OF OPERATION
Incoming Call—PCA CDQ4W (Fig. 1)

(a) An incoming call from the distant PBX

unbalances the DX signaling circuit causing
R relay to operate which places a ground on
the E lead, causing P relay to operate in the
signal isolation (applique) circuit. P relay closes
a contact toward the CP equipment across leads
CBS1 and CBS2. The CP equipment must
respond to this seizure by connecting dial pulse



receiving equipment to those leads and returning
dial tone, if provided, to the distant PBX over
leads CT and CR to indicate readiness to receive
dial pulses.

(b) When dial pulses have been received, the

CP equipment may transmit answer supervision
to the distant PBX by placing a closure across
leads CS and CG. This operates the A relay in
the signal isolation circuit, which in turn places
battery on the M lead to the DX signaling circuit,
which repeats the answer supervision to the
distant tie trunk circuit.

(¢) The 44V4A repeater provides a 4-wire
transmission path to the CP equipment.

4.02 Outgoing Call—PCA CD@Q4W (Fig. 1)

(a) The CP equipment seizes the tie trunk by

placing a closure across leads CS and CG.
The closure across CS, CG operates the A relay
in the signal isolation circuit which in turn places
battery on the M lead to the DX signaling circuit.
The DX circuit unbalances the signaling circuit
and gives a seizure indication at the distant
PBX; the distant PBX returns dial tone, if
provided, over leads CT1 and CR1. The CP
equipment then outpulses the digits over the CS,
CG leads which are repeated to the distant PBX.

(b) If the distant tie trunk ecircuit receives the

answer supervision signal from its associated
PBX, it unbalances the near end DX circuit
causing the R relay to operate, which in turn
operates the P relay in the signal isolation circuit
in the same manner as an incoming call. The
resulting contact closure repeats the answer
supervision to the CP equipment.

(¢) The 44V4A repeater provides a 4-wire
transmission path to the distant end.

4.03 Disconnect—PCA CDQ4W (Fig. 1)

(a) When the customer at the near end goes

on-hook first, the CP equipment removes
the contact closure across leads CS, CG which
releases the A relay. The A relay released
removes battery from the M lead toward the
signaling circuit. The signaling circuit subsequently
transmits a disconnect signal to the distant PBX.
When the distant end goes on-hook, a disconnect
signal is returned to the near end DX signaling
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circuit; the DX circuit removes ground from the
E lead which in turn causes the P relay in the
signal isolation circuit to release, removing the
closure across leads CBS1, CBS2 toward the CP
equipment and restoring the connecting arrangement
to the idle condition.

(b) When the customer at the distant end goes
on-hook first, the signaling circuit removes
ground from the E lead toward the signal
isolation circuit causing the P relay to release.
P relay released removes the contact closure
across leads CBS1, CBS2 toward the CP equipment.
The CP equipment subsequently removes the
contact closure across leads CS, CG which releases
the A relay in the signal isolation circuit. Release
of the A relay removes battery from the M lead
toward the signaling circuit and restores the
connecting arrangement to the idle condition.

4.04 Incoming Call—PCA CDQ@4X (Fig. 2)

(a) An incoming call from the distant PBX

unbalances the DX signaling circuit causing
R relay to operate which places a ground on
the E lead toward the signal isolation circuit.
E lead grounded operates K1 relay in the signal
isolation circuit which closes a contact toward
the near end CP equipment across leads CTE,
CG. The CP equipment must respond to this
seizure by connecting dial pulse receiving
equipment to these leads and returning dial tone,
if provided, to the distant PBX over leads CT
and CR to indicate readiness to receive dial
pulses.

(b) Dial pulses from the distant end are recognized

by the DX signaling circuit and repeated to
the signal isolation circuit by alternately opening
and closing the E lead. Relay K1 in the signal
isolation circuit repeats dial pulses to the CP
equipment over lead CTE.

(¢c) When dial pulses have been received, the

CP equipment may transmit answer supervision
to the distant PBX by placing battery (—48 volts)
on the CTM lead. This operates the K2 relay
in the signal isolation circuit, which in turn places
battery on the M lead to the DX signaling circuit,
which repeats the answer supervision to the
distant tie trunk.

(d) The 44V4A repeater provides a 4-wire
transmission path to the CP equipment.
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4.05 Outgoing Call—PCA CDQ4X (Fig. 2)

(a) The CP equipment seizes the tie trunk by
placing battery on the CTM lead. This
operates the K2 relay in the signal isolation
circuit, which in turn places battery on the M
lead to the DX signaling circuit. The DX circuit
unbalances the signaling circuit at the distant
PBX; the distant PBX returns dial tone, if
provided, over leads CT1 and CR1. The CP
equipment then outpulses the digits over lead
CTM, which are repeated to the distant PBX.

(b) If the distant tie trunk receives the answer

supervision signal from its associated PBX,
it unbalances the near end DX circuit causing
the R relay to operate, which in turn operates
K1 relay in the signal isolation circuit in the
same manner as an incoming call. The resulting
K1 contact closure repeats the answer supervision
to the CP equipment by grounding the CTE
lead.

(¢) The 44V4A repeater provides a 4-wire
transmission path to the distant end.

4,06 Disconnect—PCA CD@Q4X (Fig. 2)

(a) When the customer at the near-end CP

equipment goes on-hook first, the CP
equipment removes battery from lead CTM which
releases the K2 relay in the signal isolation
circuit. The K2 relay released removes battery
from the M lead toward the signaling circuit.

The signaling circuit subsequently transmits a

disconnect signal to the distant PBX. When
the distant end goes on-hook, a disconnect signal
is returned to the near end DX signaling circuit;
the DX circuit removes ground from the E lead,
which in turn causes the K1 relay in the signal
isolation circuit to release, removing ground from
lead CTE toward the CP equipment and restoring
the connecting arrangement to the idle condition.

(b) When the distant end goes on-hook first,

the signaling circuit removes ground from
the E lead toward the signal isolation circuit,
causing the K1 relay to release, removing ground
from lead CTE toward the CP equipment. The
CP equipment subsequently removes battery from
lead CTM which releases the K2 relay in the
signal isolation circuit. Relay K2 released removes
battery from the M lead toward the signaling
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circuit and restores the connecting arrangement
to the idle condition.

5. MAINTENANCE

5.01 Where there is an indication of trouble in

the connecting arrangement(s), the circuit
at fault must be opened at the interface connecting
block to verify in which direction the trouble exists.
The circuit can be opened at the connecting block
by removing the B bridging clip associated with
each lead.

5.02 Precautions should be taken when performing

tests to avoid adversely affecting service to
the customer. Local instructions should be followed
with reference to notifying the customer before
performing the tests.

Note: In no case should the CPE be used
to perform end-to-end tests.

5.03 The repairman should first check the PCA
for blown fuses, loose or broken wires and
connectors, adequate battery and ground, and
verify that the CO cable pairs are good. Any
defects found should be repaired and tested before
the equipment is reconnected to the customer’s
facility. If the trouble persists, continue with the
trouble-shooting procedures described below.

5.04 Perform the post-installation tests described

in 8.08 to determine if there is trouble in
the PCA or the telephone company 4-wire facilities
behind the PCA. If the tests in 3.08 can be
completed successfully, and the areas checked in
5.08 are satisfactory, then the trouble is probably
in the CPE.

505 When in the repairman’s judgment the

trouble is located in the CPE, the Repair
Service Bureau should be notified so that proper
maintenance of service charge billing can be initiated
as outlined in BSP 660-101-312 entitled Maintenance
of Service Charge on Services With Customer-Provided
Equipment (CPE).

Do not attempt any tests or repairs
to the customer-provided equipment.

5.06 If the trouble appears to be in the telephone
company 4-wire facilities remote from the



PCA, follow local practices to have them tested
and repaired. If the PCA appears to be at fault,
test the circuits which are most likely to be involved,
based on the results of the test in 5.04. Faulty
transmission probably points to the repeater as
the source of trouble. Signaling difficulties are
most likely to be caused by a defective J53050C
IU or DX signaling unit plug-in relay. If CP
power is being used, check the protector. When
the faulty circuit is found, replace components or
the entire unit, as necessary, or move leads to an
idle circuit if one is available.

5.07 Apparatus Required to Perform Tests

(a) Test cord, 893 cord, 6 feet long, equipped

with two 860A tools (1W13B cord), one
KS-6278 connecting clip, and one 411B (test pick)
tool (for connecting battery to alarm bar of
70-type fuses).

Note: To connect battery to the alarm bar
of 70-type fuses mounted in a 21A fuse block,
insert the tip of the 411B tool (attached to
the 1W13B cord) into the aperture provided
in the fuse block cover and touch the alarm
bar.

(b) Volt-ohm-meter capable of measuring —48
volts and 1000 ohms.

(¢) Two clip leads, one of sufficient length to
reach from the interface connecting block
to the connecting arrangement.

5.08 Tests—J53050C, List 1 (MD) or List 8
Interconnecting Unit

(a) Using 893 cord, connect battery to alarm
bar of fuse(s) on interconnecting unit—fuse
alarm lamp should light.

(b) Open all eight leads of the circuit under

test at the interface connecting block.
Remove leads E and M from the DX signaling
unit. Connect lead CG to lead E. The P relay
should operate, indicated by closure across leads
CBS1 and CBS2 (zero resistance). If P relay
does not operate, replace it with a relay known
to be good; if P relay still does not operate,
check for faulty D1 diode or open on leads CBS1,
CBS2, CG, or E.
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(¢) Connect lead CG to lead CS. The A relay

should operate, indicated by battery (—48
volts) present on lead M. If A relay does not
operate, replace it with a relay known to be
good; if battery still is not present on lead M,
measure the resistance from lead M to ground.
If resistance measures zero, check for faulty D2
diode; if resistance measures 1000 ohms, check
for faulty RT resistance lamp or open on lead
CG, CS, or M.

(d) On completion of tests, reconnect leads E
and M to the DX signaling unit and replace

the B bridging clips at the interface connecting

block associated with the circuit under test.

5.09 Tests—J53050C, List 2 Interconnecting
Unit

(a) Make fuse alarm test as shown in 5.08 (a).

(b) Open all seven leads of the circuit under

test at the interface connecting block.
Remove leads E and M from the DX signaling
unit. Apply battery (—48 volts) to lead CTM
and ground to lead CG. K2 relay should operate,
indicated by battery (—48 volts) present on lead
M. If K2 relay does not operate, replace it with
a relay known to be good; if battery still is not
present on lead M, measure the resistance from
lead M to ground. If resistance measures zero,
check for open on lead CTM, CG or M; if
resistance measures 1000 ohms, check for faulty
RT1 resistance’lamp.

(¢) Connect lead E to frame ground. K1 relay

should operate, indicated by a closure across
leads CG and CTE (zero resistance). If K1 relay
does not operate, replace it with a relay known
to be good; if K1 relay still does not operate,
check for open on leads CTE, CG, or E.

(d) On completion of tests, reconnect leads E
and M to the DX signaling unit and replace

the B bridging clips at the interface connecting

block associated with the circuit under test.

510 Tests—J98605AJ DX Signaling Unit:
(a) Remove the 834A relay in the faulty PCA
from its connector to perform tests. It is

not a repairable item and will be replaced if
defective.
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(b) Verify the adjustments described in 3.03
and correct any discrepancies.

(¢) Return the 334A relay to its connector in

the signaling unit. If the trouble has not
been cleared, replace the relay. (Perform 3.03
adjustments on any new relays before installing.)

511 Tests—J98605AG (MD) DX Signaling Unit:

If the circuit malfunction is isolated to this
unit, the entire unit must be replaced (unless an
unused circuit is available).

5.12 Tests—44V4A Repeater: If the CO cable

pairs are verified to be good and transmission
trouble is still present, the repeater may be
defective. The amplifiers, terminal sets, and
equalizer are plug-in units which may be adjusted
or removed and replaced individually to localize
the fault. Refer to the practices listed in 5.15
for additional information. Alignment procedures
for the F58122 AGC amplifier, when used with
the 44V4A repeater, is covered in Part 7.

5.13 Tests—KS-20944 Protector (Fig. 11 and

12): If circuit breaker switches are tripped
(in the off position), return them to the on position;
if the circuit breaker switches cannot be operated
to the on position, perform tests as follows:

(a) Disconnect telephone company-provided wiring
from terminals 1 and 2 (— and +) of the
load terminal strip on the protector under test.
If the circuit breaker switches remain in the on
position when operated, the trouble is in the
telephone company-provided equipment. Check
the proper polarity of the telephone company-provided
leads at terminals 1 and 2 (— and +) of the load
terminal strip on the protector; ascertain that
the circuits connected to the protector do not
exceed the current rating of the protector.

(b) If the trouble is not in the telephone company

side, check the type, amount, and polarity
of the CP voltage present on the leads provided
for customer termination at the protector; this
voltage should meet the specifications shown in
Fig. 12.

5.14  After tests have been completed and defective

equipment repaired or replaced, repeat the
post-installation tests in 3.08 to determine that
the PCA is operating correctly. If it is, restore
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all circuits to normal and close the connections
between telephone company equipment and CPE.

5.15 When detailed maintenance information is
required, refer to the following:

44V4A Repeater
o CD- and SD-97047-01
o Section 179-100-303
e Section 852-307-101
e Section 332-106-101.
359-Type Equalizer
o Sections 332-116-101 through 332-116-113.
227-Type Amplifier
o Section 024-140-101.
DX Signaling Circuit
o CD- and SD-95487-01 (for J98605AG)
e CD- and SD-1C363-01 (for J98605AJ)
o Section 179-100-309
o Section 859-501-101.
Signal Isolation (Applique) Circuit
o CD- and SD-1E206-01 (for Lists 1 or 3)
e CD- and SD-1E254-01 (for List 2).
KS-20944 Protector
o Section 463-300-109.
6. CONNECTIONS
6.01 For connecting information, refer to Fig. 1,
2,9, 10, 12, and 18.
7. F58122 AUTOMATIC GAIN CONTROL (AGC)
AMPLIFIER

7.01 Physical and Electrical Characteristics



(a) The F58122 AGC amplifier is identical in
size and connections to the 227-type amplifier
used in the 44V4A repeater shelf; it is used to
limit the inband signal power in the transmitting
leg from CP facilities to Bell System facilities.

(b) The gain of the F58122 AGC amplifier is

continuously adjustable from —10 dB to +25
dB. The ability to insert loss is necessary when
interfacing with a +7 transmission level point
(TLP) transmit leg from CP facilities. The
clamped output power of the amplifier is adjustable
from —20 dBm to 0 dBm.

(c) The F58122 amplifier is normally adjusted

to clamp at a power level 13 dB below the
TLP. When the output side of the amplifier is
at the 0 TLP, the minimum protection criteria
permits an inband 3-second average output
power of —13 dBm. If the input signal to the
amplifier should be increased to a level that
produces an instantaneous signal greater than
—T7 dBm at the output of the amplifier, the AGC
action of the amplifier changes the output to —7
dBm after 20 milliseconds and then to —13 dBm
after a time interval varying from 300 to 500
milliseconds. When the input level to the amplifier
is such that the output level of the amplifier is
between —7 and —18 dBm, the AGC action of
the amplifier changes the output level to —13
dBm after a time interval varying from 0.3 to
3 seconds.

7.02 Adjustments: Gain adjustments are made

by means of the LEV ADJ control (R3) and
switch S1 (see Fig. 14). The combined setting of
these two controls provides a range of —10 to +25
dB gain. The setting of the AGC ADJ control
(R20) determines the points at which clamping of
the amplifier output begins. The range of the
AGC ADJ control is from 0 to —20 dBm. Before
making adjustments, refer to circuit order card to
determine the TLP at the input and output of the
amplifier. With an input signal 10 dB below the
input TLP of the amplifier, the amplifier gain
must be adjusted (using LEV ADJ and S1 as
required) to provide an output level which is 10
dB below the output TLP of the amplifier. The
AGC ADJ control must then be adjusted to reduce
the output of the amplifier by 3 dB (13 dB below
output TLP). The following example shows the
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method of adjusting F58122 AGC amplifier for a
typical input and output TLP:

Example:

(a) Assume that the circuit order card shows
an input TLP of —4 and an output TLP of
+4.

(b) Set switch S1 to the counterclockwise position

(when more than 10 dB of gain is required,
set S1 to clockwise position) and LEV ADJ control
(R3) to the +8 position; set the AGC ADJ control
(R20) fully clockwise to the 0 dBm position.
This provides an amplifier gain of +8 dB, the
amount of gain required to raise the TLP from
—4 to +4.

(c) Adjust the oscillator test level of a 21A

transmission measuring set (TMS), or
equivalent, to —14 dBm at 1000 Hz (10 dB below
input TLP).

(d) Connect the OSC jack of the 21A TMS to
the amplifier input (AMPL IN jack on the
44V4A repeater associated with the AGC amplifier).
Connect the DET jack of the 21A TMS to the
amplifier output (AMPL OUT jack on the 44V4A
repeater associated with the AGC amplifier).

(e) Adjust the LEV ADJ control on the AGC
amplifier for a detector reading of —6 dBm
on the 21A TMS (10 dB below output TLP).

(f) Slowly adjust the AGC ADJ control on the
AGC amplifier in a counterclockwise direction
until a detector reading of —9 dBm is obtained
on the 21A TMS (13 dB below output TLP).
Because of long time constants, this adjustment
must be made by turning the AGC ADJ slowly
while noting the change in the detector reading.

(g) The amplifier is now adjusted to clamp the
output power to a level 13 dB below the
TLP (—9 dBm at +4 TLP).

(h) Reduce the oscillator test level of the 21A

TMS by 5 dB (15 dB below input TLP); the
detector reading should drop by 2 dB (15 dB
below output TLP). This checks the limiting
action of the amplifier.

(i) Disconnect the 21A TMS from the 44V4A
repeater.
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() Use the preceding method and refer to Fig. below TLP. To minimize the possibility

14 to adjust the AGC amplifier for other of a misunderstanding, it is imperative

TLPs. that each individual involved with

testing the circuit understands that

The AGC action of the amplifier will a reduced test level is being used.

make it impossible to measure the Some testboards and VF patch bays

overall loss of the circuit using test are not equipped to send reduced test

levels that exceed 13 dB below the levels. Higher test levels may be used

TLP. It is suggested that loss to test those portions or directions of

measurements from the customer the circuit in which an AGC amplifier
equipment to another location be (F58122) is not used.

conducted at a test level of 13 dB
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44V4A REPEATER
J98615AH,L2

TEL €O PER SD-97047-01
CONN BLK (NOTE 1)
66-TYPE
T T Ji J2
—to0-—-0 02 || 0
TO TIE | RCV -—
R IN R
LINE PAIR | —t0-—~0 04 160
CKT AT - n
DISTANT | rput [—F0—— o1l 20
END PAIR | RI ouTt RI
—O ==O 0 16 40
TABLE A S
- sx! C —48 5‘"’1 TO OTHER
TERMINALS ON J53050C,L3 (D5A BLOCK-NOTE 4) 010, o=y HE
CKT| PCA CDO4W sx 1(NOTE 2) grp| $4V4A REPEATER
NO. —o5 | SHELF (NOTE 2)
A B c ) £ F G H J 1 ™~
0
48 | 58 17 |27 | 46 | 56 OX SIG UNIT
' 128 138 [g, |4 |, |26136 |55 |16 J98605Ad 48 BATY TO MAX. 2
PER SD-1C363-01 - . .
2 |57 |18 35 |45 |15 |25 (NOTE 3) OTHER GROUPS
3 |37 |47 44 |54 |24 | 34 A ° giT‘sT'E LINE
TERMINALS ON J53050Z,L1 {D3A BLOCK-NOTE 4) 0 Ts(A) |
CKT| PCA cDO4wW B c alc//
NI T s [ e °
p|le|Fla|lmn]|u £ 6 " u
v 7 fer 33 |43 |13 |23 :’ S KS-15620 122
M .
2 |37 |47 34 |44 |14 |24 o SEE RECTIFIER
32| a TABLE E o
3 |18 |28 35 |45 |15 |25 _1
4 38 48 36 46 16 26 INTERCONNECTING UNIT
TERMINALS ON J53050C,LIST 2 - TS| € ":33385"'; OR L3 PER SD-1E206 OR
CKT| PCA CDQax 953050C,12 PER SD-1E254 -
NO. l— | ero
Alslcfo|e|r]a]mn o] TO KS-20944
o |4 | 58 38 | 2 oa D PROTECTOR
8 rgsi 70a H—o— WHEN CP
| | 47 |57 37 | 27 * L1+—oB | ALARM
52|18 | 1 22 |— LAMP 1=1/34 3 -48 BAT. T;"'(,ES'ZD
2 |46 | 56 36 | 26 * 70_ «—
3 |45 |55 3 |25 * | \ 7 F 1 es ()
¥ NO CONNECTION REQUIRED FOR CDQ4X | WULT TO o—t
TABLE 8 OTHER FUSES G G (CTE)
STRAPS ON JS3050C,LIST 2 ON UNIT °
H CBSI (CG-ONI
TSI 152 53 SEE TABLE A AND NOTE 4 o (CG-onE PER NIT)
FrRoM| TO [FROM|[ TO [FROM| TO FOR CONNECTIONS 2 CBS2 (LEAD NOT USED FOR CDQ4X)
54 | 53 | 58 | 28 | 58 | 28 —_—
NOTES:
44 | S3 | 48 | 38 | 48 | 38 |. EACH 44V4A REPEATER SHELF HAS FACILITIES FOR 2 CIRCUITS.SHOWN ARE THE CONNECTIONS
34 | 14 | 38 | 57| 38 | 57 FOR | CIRCUIT. CONNECTIONS FOR OTHER 3 CIRCUITS ARE IDENTICAL AS SHOWN, EXCEPT
FOR SATTERY AND GROUND CONNECTIONS, WHICH ARE EXPLAINED IN NOTE 2. FOR ALIGNMENT
24 | 14 | 47 | 37 | 47 | 37 PROCEDURES FOLLOW EXISTING PRACTICES AND PART 7.
w2t | 27| a6 | 27 | 46 2. VIEWING THE 44V4A REPEATER SHELF FROM THE BACK, CONNECT BATTERY TO THE FIRST
> STANDOFF ON THE LEFT AND GROUND TO TERMINAL 15 OF J4 LOCATED ON THE LEFT.
P | 3t |17 [ 56} 17 | S6 BATTERY AND GROUND 1S FACTORY WIRED TO OTHER CIRCUIT ON THE SAME SHELF.
30 | 41 |23 | a2 | 23 | a2 3. REFER TO SD-IC363-0] FOR NETWORK RESISTANCE AND CAPACITANCE ADJUSTMENTS AND
FOR USE OF CAPACITOR ACROSS A AND 8 LEADS.
13 | 52 | 13 | 52 4. J53050C,LIST 3 INTERCONNECTING UNITS ARE EQUIPPED WITH A DSA TERMINAL STRIP;
s2 | 22 | se | 22 CONNECTIONS TO THESE UNITS ARE SHOWN IN THE FIRST PART OF TABLE A. J53050C,
LIST | INTERCONNECTING UNITS ARE EQUIPPED WITH A D3A TERMINAL STRIP;
12 | si 12 | st CONNECTIONS TO THESE UNITS ARE SHOWN IN THE SECOND PART OF TABLE A. CONNECTIONS
TR FOR J53050C,LIST 2 INTERCONNECTING UNITS(CDQ4X) ARE SHOWN IN THE LAST PART
OF TABLE A.LEAD DESIGNATIONS IN PARENTHESES APPLY TO LIST 2.STRAPS MUST BE
3! 21 3! 21 PROVIDED ON THE LIST 2 INTERCONNECTING UNIT AS SHOWN IN TABLE B.

Fig. 9—Connections for Four Trunks—PCA CDQ4W or CDQ4X Using DX Signaling Unit J98605AJ (Sheet 1 of
2)
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TABLE D
CUSTOMER -
PROV IDED PCA CDQ4W
INTERF ACE WIRING INTERFACE
CONN BLK l, KT LEAD CABLE CONN BLK
NO. DESIG COLOR PAIR NO.
crien) [ -
\ 1 cT) w-BL
CRIGRI) | CRI BL-W :
\ cr(cT) cT w-0 >
:\ - \ R 0-w LE
CR(CR CUSTOMER- -
{ce) -—o PROV I DED EZ : 3 2
‘V CS(CTM) £QPT
—=C cBs! w-BR R
\ CG(cTE) l €Bs2 BR-W
O — —0-

l T w-S .
cBsi(ea) [ _ o CRI S-W -
cBS2 l cr R-BL ¢

o= == , CR BL-R
s R-0 7
SEE TABLE C OR D FOR CABLE ASGN. <6 0-R
LEADS IN PAPENTHESES ARE cBsi R-G ¢
ASSOCIATED WITH CDQ4X AND cBs2 G-R
SHOWN IN TABLE C. cTI R-BR g
CRI BR-R
TABLE € T R-S 0
PCA CDO4X 3 R S-R
INTERF ACE EZ BK-BL 1"
CKT LEAD CABLE CONN BLK BL-BK
No. | oEsIG COLOR PAIR NO. css! B8K-0 12
o oL c8s2 0-BK
CRI BL-W ' cTI BK-G '
CRI G-8K
\ cT w-0 R
R 0-w et B8K-BR 14
cT™ w-G . CR BR-6K
cTe G- 3 cs BK-S 15
cTI w=BR . c6 S-BK
CRI 3R-W cBs| Y-BL 16
c8s2 BL-Y
ct w-s
2 R S-w 5 TABLE E
cT™ R-BL . CKT. | TERMINALS ON | TERMINALS ON
cTe 3L-R 6 NO. [ TS(A) OF J98605AJ| TS(B) OF J9BE05AJ
Tl 2-0 ; A|Bj|C|D]|A]|B|C]D
CRI 4 OR ] 47 |28 |38 |48
3 f; f:g 8 2 |36 [17 [27 [37
pey P 3 |25 [45 |16 |26
CTE 3R-R 9 4 |14 [34 |44 |15
T R-S s |42 |23 {33 |43
- I
CRI SR ° 6 47 |28 |38 |48
T BK-BL
7
4 R BL-BK m 36 |17 |27 [37
% USE G-BK LEAD FOR CG cT™ 8K-0 8 25 (35 |16 |26
LEAD ON SECOND GROUP cTE 0-8K 12 9 14 [34 |44 |15
OF FOUR CIRCUITS TO
PREVENT SPLITTING 1-4 cG BK-G 10 42 123 |33 |43
PAIRS (SEE FIG. 3) 5-8 Cox G-BK 13 THIS TABLE SHOWS CONNECTIONS FOR FULLY EQUIPPED
SIGNALING UNIT. SELECT ONE CIRCUIT FOR EACH TIE LINE.

Fig. 9—Connections for Four Trunks—PCA CDQ4W or CDQ4X Using DX Signaling Unit J98605AJ (Sheet 2 of
2)
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TABLE A 44V4A REPEATER
TERMINALS ON TS(E) TEL CO :2:65[3_‘;‘;357-0,
sgr OF J9B605AG (MD) CONN BLK (NOTE 1)
ITals]cTo 66-TYPE
' T g J2
| 28 38 | 48 | 58 0= — -0 —0 2 o
10 TIE |RCV s "
2 27 37 | 47 | 57 LINE PAIR | —-0- =0 04 160
3 |26 | 36| 46 | 56 CKT AT T T
DISTANT 1]
TRMT +~0— oll 20
4 |25 -
35 ] 45 |85 END PAIR | R ouT  RI
' Ho- ——o- 016 40—
ABLE B sX| N -48 BAT.Y) 14 o
TERMINALS ON J53050C,L3 (D5A BLOCK-NOTE 4) 010, Sy THER
CKT PCA CDQ4W SX 1(NOTE 2) GRD 44V4A REPEATER
No. 51 oy SHELF (NOTE 2)
Alelc|lofle|lfr]lae|ufy i ™~
0
48 | 58 17 | 27 | 46 | 56 OX SIG UNIT
" 2s [38 s, | o |y l2elz6]ss |16 J98605AG, (MD) 48 BATS TO MAX. 2
PER SD-95487-01 - . .
2 |57 |18 35 [45 |15 |25 (NOTE 3) OTHER GROUPS
3 |37 |47 44 |54 |24 |34 GRD | OF 4 TIE LINE
A — | ckTs
TERMINALS ON J53050C,LI (D3A BLOCK-NOTE 4) o TS(e) [ |
CKT PCA CDQ4W B c 134+
N T N U
clo|e|rFrfe|mn]y e| s " o
| 17 jer 33 |43 |13 |23 " A I~ KS-15620,L14
2 |37 |47 34 |44 |14 |24 —o SEE (MD) RECTIFIER
32| 4 TABLE A t=o
3 (18 |28 35 [45 |15 |25
é |38 |48 36 |46 |16 |26 iNTERCONNECTING UNIT
J53050C,L1 OR L3 PER SD-1E206 OR
TERMINALS ON J53050C,LIST 2 - TS e |m 4
KT PeA CDQAW J53050C,L2 PER SD-1E254 ,
NO. l— | ero
Alslc| o lel|r|c|uly o] TO KS-20944
o |48 | 58 38 | 28 * oA Fuse b) PROTECTOR
— ALARM T70A WHEN CP
37 |27 * U
LA 15T 4 5ol is | 1 22 [ — r“ LAMP 1-1/34 £ | -8 Bar POWER
2 |46 | s6 36 | 26 * ‘ 7_0_ . | 1s useo
3 |45 | 55 35 |2 * I QS 7 es (em)
% NO CONNECTION REQUIRED FOR CDQ4X ] o—t
» ot MULT TO 1
OTHER FUSES G 6 (CTE)
STRAPS ON J53050C,LIST 2 ON UNIT
H s (CG-
151 152 Ts3 SEE TABLE B AND NOTE 4 o (cG-oNe PER uNIT)
FROM] TO |FROM| TO | FROM| TO FOR CONNECTIONS J_| cBs2 (LEAD NoT USED FOR CDQex)
54 | 53 | s8 | 28 | 58 | 28 _——
NOTES:
44 | 53 | 48 | 38 | 48 | 38 |. EACH 44V4A REPEATER SHELF HAS FACILITIES FOR 2 CIRCUITS.SHOWN ARE THE CONNECTIONS
34 | 14 | 38 | 57| 38 | s7 FOR | CIRCUIT. CONNECTIONS FOR OTHER 3 CIRCUITS ARE IDENTICAL AS SHOWN, EXCEPT
FOR BATTERY AND GROUND CONNECTIONS, WHICH ARE EXPLAINED IN NOTE 2. FOR ALIGNMENT
24 | 14 | 47 | 37 | 47 | 37 PROCEDURES FOLLOW EXISTING PRACTICES AND PART 7.
1|2t |27 | 46| 27| 46 2. VIEWING THE 44V4A REPEATER SHELF FROM THE BACK, CONNECT BATTERY TO THE FIRST
Y 7 STANDOFF ON THE LEFT AND GROUND TO TERMINAL I5 OF J4 LOCATED ON THE LEFT.
! 56 | 17 | 56 BATTERY AND GROUND 1S FACTORY WIRED TO OTHER CIRCUIT ON THE SAME SHELF.
31 | 41 | 23 | a2 | 23 | 42 3. REFER TO SD-95487-01, SHEET 4 (FIG.4), AND SHEET 6 (FIG. 55) FOR STRAPPING OF
A2, B2, C2, AND D2 LEADS (G, H, J, AND K OPTIONS).
13 | 52 13 | 52 4. J53050C,LIST 3 INTERCONNECTING UNITS ARE EQUIPPED WITH A DSA TERMINAL STRIP;
s2 | 22 | s2 | 22 CONNECTIONS TO THESE UNITS ARE SHOWN IN THE FIRST PART OF TABLE B. J53050C,
LIST | INTERCONNECT ING UNITS ARE EQUIPPED WITH A D3A TERMINAL STRIP;
2 | St | 12 |51 CONNECTIONS TO THESE UNITS ARE SHOWN IN THE SECOND PART OF TABLE B. CONNECTIONS
M ETEITE FOR J53050C,LIST 2 INTERCONNECTING UNITS(CDQ4X) ARE SHOWN IN THE LAST PART
OF TABLE B.LEAD DESIGNATIONS IN PARENTHESES APPLY TO LIST 2.STRAPS MUST BE
3! 21 3! 21 PROVIDED ON THE LIST 2 INTERCONNECTING UNIT AS SHOWN IN TABLE C.

Fig. 10—Connections for Four Trunks—PCA CDQ4W or CDQ4X Using DX Signaling Unit J98605AG (MD)

(Sheet 1 of 2)
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CUSTOMER -
PROV I DED
INTERFACE WIRING
CONN BLK
\ cTi(cTi) e
\ CRI (CRI) o
‘\ cT(CT) o
CUSTOMER-
,\ CR(CR) 0— ——0 PROV I DED
EQPT
K CS(CT™) N
G
calere) |
cesifce) | o _ 1
CBS2 - ——
SEE TABLE D OR £ FOR CABLE ASGN.
LEADS IN PARENTHESES ARE
ASSOCIATED WITH CDQ4X AND
SHOWN IN TABLE D.
TABLE D
PCA CDQ4W
INTERFACE
CKT [ LEAD CABLE CONN BLK
No. | DESIG COLOR PAIR NO.
cTi W-BL .
CRI BL-W
. cT W=0 2
CR 0-w
cT™ W-G
CTE G-W 3
Tt W-BR 4
CRI BR-W
] cT =
2 R S-w 5
cT™ R-BL 6
CTE BL-R
cTi R-0
CRI 0-R 7
cT R-G
3 CR 5-R 8
CT™ R-BR
cTE BR-R 9
cTi R-S
CRI S-R 10
cT B8K-BL
4 CR BL-BK "
CT™ BK=0 12
cTE 0-BK
1-4 ce BK-G
l
5-8 Co* G-BK 3

ISS 3, SECTION 463-360-100

TABLE €
PCA CDQ4W
INTERF ACE
CKT LEAD CABLE CONN BLK
NO. DESIG COLOR PAIR NO.
cTI W-BL
CRI BL-W !
I3 W-0 »
\ R 0-w L2
cs W-G
6 G- 3
cBst W-BR .
cBs2 BR-W
cTi w-s s
CRI S-w
cr R-BL 6
cR BL-R
2
cs R-0 7
c6 0-R
cBsi R-G o
cBs2 G-R
T R-BR R
CRI BR=R
r o 1o
3
cs BK-BL "
6 BL-BK
cBs! BK-0 12
cBS2 0-BK
T BK-G '
CRI G-BK 3
cr BK-BR 14
R BR-BK
4
%) BK-S 3
c6 5-BK
c8s| Y-BL 16
c8s2 BL-Y

% USE G-BK LEAD FOR CG LEAD ON
SECOND GROUP OF FOUR CIRCUITS

TO PREVENT SPLITTING PAIRS(SEE FIG. 3)

Fig. 10—Connections for Four Trunks—PCA CDQ4W or CDQ4X Using DX Signaling Unit J98605AG (MD)

(Sheet 2 of 2)
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IEWITWIY TYw-wwe— e

CIRCUIT
BREAKER
SWITCHES

KS-20944 PROTECTOR

COVER CLOSED

TELEPHONE
COMPANY LEADS

@“*_‘4’7' 5‘:}‘, ‘”"';

4 b

LOAD TERMINAL STRIP
(FOR TELEPHONE COMPANY
TERMINATIONS)

LEADS FOR CUSTOMER
TERMINATIONS

KS-20944 PROTECTOR COVER OPEN

Fig. 11—KS-20944 Protector
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T0 -V (BK)
BELL SYSTEM . 1
CONNECTING ARRANGEMENT (R) |
DC POWER LEADS 7 NO. 14 AWG (OR NO.I0 AWG) WIRE
F/I‘/’ PAIRED RED AND BLACK
| |
| |
] |
T T
(R) é é (8K)
+ LOAD -
Rt
—l-
je
AAVAV‘V
S
2 2 2
(CURRENT (VOLTAGE (CURRENT
BREAKER) .|  BREAKER) BREAKER)
“— —+— — — — — f — — e e e ——— b — —
) ! !
cB2 B3 cBI
e 2" NIPPLE 36" LEADS
- L____\ NO.14 AWG FOR LI & L2
NOTE : D, NO. |0 AWG FOR L3 8 L4
KS-20944 L1 FOR 24 VOLT AT 15 AMP
KS-20944 L2 FOR 48 VOLT AT |5 AMP (BK)-V T 1o
KS-20944 L3 FOR 24 VOLT AT 30 AMP CUSTOMER PROV IDED
KS-20944 L4 FOR 48 VOLT AT 30 AMP (R) GRD | DC POWER
PROTECTORS WILL TRIP IN 25 MILLISECS SOURCE

(MAXIMUM): ON DC OVERVOLTAGE OF 38

VOLTS (24 VOLT UNIT) AND 68 VOLTS

(48 VOLT UNIT), ON OVERLOAD OF 18.75 AMPERES (15 AMP UNIT)

AND 37.5 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC
_VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT POWER SUPPLY GROUND.

Fig. 12—Schematic—KS-20944 Protector
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66CI-16
CONNECTING BLOCK

ABCOD
O==0—0—0
[ -48V ! -v

3’“" T0 TELEPHONE CO

-48Y SIDE OF KS-20944
PROTECTOR..(NOTE. 1)
GRD 2 GRD

GRD

GRD L\
) *~T—sTRAPS

-48v 3 (NOTE 1)

-48V
-48V

/

T0 GRD 4
CONNECTING
ARRANGEMENTS | SR | NS
(NOTE 2) GRD

le— STRAPS
(NOTE 1)

-48V 31

-48v i

-48V

GRD 32
GRD
GRD

NOTES:

I'. USE 14-GAUGE WIRE TO CONNECT FROM
KS-20944 PROTECTOR TO CONNECTING BLOCK;
PROVIDE MULTIPLE STRAPS AS DETERMINED
BY NUMBER OF CONNECTING ARRANGEMENTS
TO BE CONNECTED TO. USE SOLDER TO MAKE
THE CONNECTION OF THE 14-GAUGE WIRE
AND STRAPS TO THE CONNECTING BLOCK.

2. USE "D™ INSIDE WIRE OR EQUIVALENT TO
MAKE CONNECTIONS FROM CONNECT ING
BLOCK TO CONNECTING ARRANGEMENTS.

EACH CONNECTING BLOCK PROVIDES MEANS
FOR CONNECTING TO 48 CIRCUITS, HOWEVER,
DO NOT EXCEED THE MAXIMUM CURRENT
RATING OF THE KS-20944 PROTECTOR.

Fig. 13—Typical Power Distribution Connections Between KS-20944 Protector and PCAs
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| LEV ADJ AGC ADY

| 2 9 s -1o

| -4 +4 st -15 -5
D 0@

| -8 oo 4150 20 °

| 107, 0 GAIN dbm

L CONTROLS ON F58122 AMPLIFIER

Fig. 14—Adjustment Controls—F58122 Automatic

Gain Control Amplifier
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-360-101
Issue 3, August 1975

PROTECTIVE CONNECTING ARRANGEMENTS CDQ2W AND CDQ2X

1. GENERAL

1.01  This section provides identification, installation,

operation, maintenance, and connecting
information for Protective Connecting Arrangements
(PCA) CDQ2W and CDQ2X (Fig. 1 through 4).
These PCAs provide for the connection of 2-way
dial repeating tie trunks between a customer
provided (CP) switching system and a Bell System
PBX or Centrex system. They present a 2-wire
transmission interface with channel signaling provided
by the telephone company between the Bell System
2- or 4-wire facilities and the customer provided
equipment (CPE). PCA CDQ2W is used with CP
trunks designed for a dry contact type signaling
interface. PCA CDQ2X is used with CP trunks
designed for an E and M type signaling interface.
PCA CDQ2W, when used with Bell System 2-wire
facilities, consists of an interconnecting unit (IU)
J53050C, List 1 (MD) or List 3 (Fig. 5); DX signaling
unit J-98605AJ; interconnecting unit J53050D, List
1 (Fig. 7); and KS-15620, List 22 rectifier. When
PCA CDQ2W is used with 4-wire facilities, a 24V4C
repeater shelf J98615BJ, List 2, equipped with
plug-in components, is used in place of the J53050D,
List 1. PCA CDQ2X utilizes the same equipment
as the CDQ2W with the exception of the J53050C
IU which is a List 2 (Fig. 6) instead of a List 1
(MD) or 3.

1.02 This section is reissued to:

o Include coverage of the J98605AJ DX signaling
unit which replaces the J98605AG, now rated
MD. (Information required for maintenance
of existing installations using the J98605AG
has been retained.)

o Rate the J53050C, List 1 IU MD.

o Include information on the KS-15620, List 22
rectifier which replaces the KS-15620, List 14,
now rated MD.

e Add current drain information.

o Replace the term Voice Connecting Arrangement

(VCA) with Protective Connecting Arrangement
(PCA).

o Add post-installation tests.
o Expand maintenance information.

e Remove KS-20944 protector from Design
Features.

1.03 If the customer wants a copy of the Technical

Reference which covers this interface
specification, he should contact the local Telephone
Company Business Office or the Marketing
Representative.

1.04 This issue of the section is based on the
following drawings:

CD-1E207, Issue 1 and SD-1E207, Issue
2D—J53050D, L1 IU

CD-1E254, Issue 1 and SD-1E254, Issue
1—J53050C, L2 IU

CD-97047, Issue 5D, Appendix 2D and
SD-97047, Issue 16D—24V4C Repeater

CD-1E206, Issue 1, Appendix 3B and SD-1E206,
Issue 4B—J53050C, L1 and L3 IU

J98605AJ-1, Issue 8 and SD-1C363, Issue
4B—J98605AJ DX Signaling Unit

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION
PURPOSE
o To provide a connection between a CP
2-wire PBX and Bell System 2-wire or 4-wire
tie line facilities
e To provide dry contact type signaling or

E and M signaling to and from the CP
equipment

®© American Telephone and Telegraph Company, 1975

Printed in U.S.A.
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BELL SYSTEM SIDE —-lﬂ— CUSTOMER SIDE

Fig. 1—Simplified Schematic—PCA CDQ2W, 2-Wire Facility

T PROTECTIVE CONNECTING ARRANGEMENT COQ2W - ég;ﬁggﬁ‘;a
[ TINTERCONNECTING UNIT | BLOCK
530500, L1 |
| (4 CIRCUITS PER UNIT) I |
! | I cr
Ayl f ! |
| l |
I oTLP
| ~ I | -—
|
Bl I I
' |
| j o
L ]
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| P! I I
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| 5 s 1000
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TO

DISTANT

PBX VIA
BELL SYSTEM
4-WIRE
FACILITIES

BELL SYSTEM SIDE —"'— CUSTOMER SIDE

" PROTECTIVE CONNECTING ARRANGEMENT CDQZW INTERF ACE
______________ CONNECT ING
|_ 24V4 REPEATER (I CIRCUIT PER SHELF) 1 BLOCK
| |
227-TYPE |
T ' | AMPLIFIER | cT
y o
RCV N sx 1! H
PAIR R | - |
| I
1 TYPE | oTLP
| I EQUALIZER | t56122 acc | TERM SET | ‘
T | AMPLIFIER 4
;
TRMT out| sxi T
PAIR R | CR
-O0—0
L ————____—-——= ]
™7 Tox sienaLing wniT T [ 77 wrerconnective uniT |
I J98605A J53080C, LI OR L3
l | (MAX 10 CIRCUITS PER UNIT) I I (4 CIRCUITS PER UNIT) l
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| M4 N/ _ , [
| 1 1S =0 | ! |
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I 5 b3 1000 r o—o0
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Fig. 2—Simplified Schematic—PCA CDQ2W, 4-Wire Facility
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Fig. 3—Simplified Schematic—PCA CDQ2X, 2-Wire Facility
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Fig. 4—Simplified Schematic—PCA CDQ2X, 4-Wire Facility
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SECTION 463-360-101

o To limit excessive levels from CP equipment,
to provide protection for telephone company
personnel against hazardous voltages, to
insure longitudinal balance, and to repeat
network control signaling

ORDERING GUIDE

o Unit, Interconnecting, J53050C, List 1 (MD)
or List 3, for PCA CDQ2W—for use with
2- or 4-wire facilities. Each unit provides
four signal isolation (applique) circuits.

Unit, Interconnecting, J53050C, List 2, for
PCA CDQ2X—for use with 2- or 4-wire
facilities. Each unit provides four signal
isolation (applique) circuits.

o Unit, Signaling DX, J98605AJ—order both
List 1 and List A to get a mounting assembly
with wiring and connectors for ten circuits;
order required number of 334A relays
separately, one per tie trunk being served.

o Unit, Interconnecting, J53050D, List 1—for
use with 2-wire facilities. Each unit provides
four voice coupler circuits.

or

Shelf, Repeater, Terminal 24V4C, J98615BJ,
List 2—for use with 4-wire facilities. Each
unit provides one voice coupler circuit.
(24V4A can also be used but is not
recommended because it does not have a
terminal strip for easy connection to external
circuits.)

Note: For plug-in components refer to Section
852-307-101; when automatic control of signal
power level is required, order F58122 automatic
gain control (AGC) amplifier for use in the
transmitting leg from the CP equipment
to Bell System facilities instead of the
standard 227-type amplifier shown in Section
852-307-101. (See Fig. 2 and 4.)

Associated Apparatus (Order Separately)

o Rectifier, List 22, KS-15620 (2 amperes at
—48 volts).

Note: This rectifier meets acceptable noise
requirements as explained under Power Supplies

Page 6

in Section 332-104-102. Other rectifiers may
be used when specified by local engineering.
Typical current drains for the PCAs are as
follows: CDQ2W 2-wire—0.133 ampere,
4-wire—0.169 ampere; CDQ2X 2-wire—0.176
ampere, 4-wire—0.212 ampere. Be sure that
rectifier capacity is adequate for the number
of PCAs installed.

e Adapter, Group 33, ED-90273-70 (two
required)—for mounting 19-inch rectifier on
relay rack.

e Cord, Power, KS-14532
List 1—10 ft.
List 2—2 ft.
List 3—15 ft.
List 4—20 ft.
List 5—25 ft.
e Cable, Wiring, “D”’ Inside, 12 pair, or

equivalent—for cabling from connecting
arrangement to interface connecting block.

e Block, Connecting, 66M1-50 (Fig. 8 and 9).

Note: Other types of blocks may be used
when specified by local engineering.

o Clip, Bridging, B (25 per pkg).

e Block, Connecting, 66 Type—for connecting
telephone company facilities.

e Protector, List 2, KS-20944 (optional)—must
be provided when CP power supply is used
to power the PCAs. See Fig. 17 and 18.

o Block, Connecting, 66C1-16 or equivalent—for
providing distribution of power when KS-20944
protector is used between CP power supply
and more than one connecting arrangement
of any type. See Fig. 19.

Note: The cumulative current drain of the
connecting arrangements connected to a
KS-20944 protector must not exceed the
maximum current rating of the protector.
For instance, if the maximum current drain



for one connecting arrangement is 1.0 ampere
and the maximum current rating of a KS-20944,
List 2 protector is 15 amperes, no more than
15 connecting arrangements may be connected
to the protector (this example is for illustrative
purposes only).

e Wire, AM, 14 gauge, paired, red and black,
P384614 or equivalent—for cabling from the
KS-20944 protector to the 66C1-16 connecting
block. See Fig. 19.

Replaceable Components

e Fuses, 70A (1-1/3 amp) (J53050C IU)
e Plug-in components of 24V4C repeater

e Relays, 303E (J53050C, List 1 [MD] and
List 3 IU) or 303K (J53050C, List 2 IU)

e Relay, 334A (J98605AJ DX signaling unit).

DESIGN FEATURES

J53050C, List 1 (MD) or 3 Interconnecting Unit
(Fig. 5)

e Mounts on standard 23-inch relay rack.

ISS 3, SECTION 463-360-101

e Four signal isolation (applique) circuits per
unit.

e Lists 1 and 3 are electrically the same with
the exception that List 3 is equipped with
four fuses (one per circuit); List 1 was
manufactured prior to January 1971.

e Converts standard Bell System E lead signaling
to a dry contact closure.

e Converts CP dry contact closure to standard
Bell System M lead signaling.

e Provides dc isolation of the signaling leads
between the CP equipment and the DX
signaling unit.

e Typical current drain per circuit: 0.072
ampere.

J53050C, List 2 Interconnecting Unit (Fig. 6)

o Mounts on standard 23-inch relay rack

e Four signal isolation (applique) circuits per
unit

e Accepts ground and battery supervisory
signals over M lead from CP equipment

Fig. 5—J53050C, List 3 IU
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e Provides closure (to ground) and open
supervisory signals over E lead to CP
equipment

e Provides dc isolation of the signaling leads
between the CP equipment and the DX
signaling unit

e Typical current drain per circuit: 0.115
ampere.

J98605AJ DX Signaling Unit
e Mounts on standard 23-inch relay rack
e Up to ten circuits per unit
e Provides DX signaling to the distant end
e Provides loop-strapping options

e Typical current drain per circuit: 0.061
ampere.

J53050D, List 1 Interconnecting Unit (Fig. 7)
e Mounts on standard 23-inch relay rack.

e Four circuits per unit.

e Each circuit provides a 2-wire voiceband
transmission path (voice coupler) to and from
the CP equipment.

e Provides transformer isolation and hazardous
voltage protection between CP equipment
and Bell System facilities.

24VAC Repeater Shelf

e Mounts on standard 23-inch relay rack on
1-3/4 inch center.

e One repeater circuit per shelf.

e Each circuit provides a 2-wire to 4-wire
voiceband transmission path (voice coupler)
from the CP equipment to Bell System
facilities and a 4-wire to 2-wire voiceband
transmission path from Bell System facilities
to the CP equipment.

e Limits the inband signal power applied to
Bell System facilities when equipped with
F58122 AGC amplifier.

e Provides transformer isolation and hazardous
voltage protection between CP equipment
and Bell System facilities.

Fig. 6—J53050C, List 2 IU
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Fig. 7—J53050D, List 1 IU

e Typical current drain per circuit: 0.036

ampere.
3. INSTALLATION

3.01 Locate the PCAs in an area free of dampness

and excessive dust or dirt, with adequate
room for access to front and rear of equipment
and connecting blocks. The associated equipment
typically mounts on a standard 23-inch relay rack
(see Fig. 10 and 11).

3.02 Wire the equipment as shown in Fig. 13

and 14. Mount the interface connecting
block (Fig. 8 or 9) in a position that will facilitate
testing between it and the PCA equipment. Use
the 12-pair “D” inside wiring cable or equivalent
to terminate the leads associated with the CP
equipment on the block. Stencil trunk number
and lead designations on designation strip (see
Fig. 10 and 11). Make DX signaling unit adjustments
as given in 3.03. Apply power as shown in Fig. 13
and 14. When 4-wire facilities are used, install
the proper plug-in components in the 24V4C repeater.
(When the AGC amplifier is used, see 7.02 for
adjustment procedures.) Before installing bridging
clips on the block to connect Bell System wiring
to CP wiring, perform the appropriate quick test
in 3.08 to determine if the PCA operates properly.
If it does not, recheck installation and connections;
if necessary, perform the maintenance procedures
in Part 5 of this practice.

3.03 DX Signaling Unit Adjustments (J98605A.))
(Fig. 1 through 4, and 12)

(a) Adjust network resistor R1 to equal the

PBX loop resistance, +125 ohms. When
adjusting R1, be sure that at least one of the
network capacitance screw switches (C1, C2, C3)
is open (up). Using an ohmmeter, measure the
resistance of R1 across test points TP1 and TP3
with the signaling circuit (334A relay) removed
from its connector.

(b) It is desirable to have a 4 microfarad (uf)

capacitor across the A and B leads. If the
external circuit (the repeater) does not provide
this, close the MPC screw switch on the signaling
circuit to insert its 4 uf capacitor. In no case
should the A-B capacitance exceed 4 uf; therefore,
if the external circuit has a capacitor of more
or less than 4 pf, disconnect it before connecting
the 4 pf capacitor of the signaling circuit. To
properly match the A-B capacitance of 4 uf, the
signaling circuit network capacitance should be
6 uf (C1 and C2 closed). Refer to SD-1C363-01
for more information on these adjustments.

Power Requirements

3.04 When required, the customer must provide
a 117V 60-Hz power outlet within power
cord length of the customer-designated mounting
location of the connecting arrangement (see
ORDERING GUIDE for cord lengths).

3.05 The power outlet supplying connecting

arrangement(s) must not be under control
of a switch and should be on a separately fused
power circuit to prevent accidental loss of ac line

Page 9
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Fig. 8—Typical Interface Connecting Block—PCA CDQ2W
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CUSTOMER CIRCUIT
SIDE NUMBER

TELEPHONE
COMPANY SIDE

FOR CIRCUITS | TO 4
FOR CIRCUITS 5 TO 8

B BRIDGING CLIP

Fig. 9—Typical Interface Connecting Block—PCA CDQ2X
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|-——— 23 |N.______[ WIRING CABLE
_

"D" INSIDE

- CKT 1-4
KS-15620,L22 -
4N, RECTIFIER IMTERFACE
COMMON + (NOTE 3) oTHER couN
EQUIPMENT DX SIGNALING UNIT CKTS

[N
=

J98605AU,LA & LI
(FOR MAX 10 TIE LINE CKTS)(NOTE 1)

|

_-I‘_.

INTERCONNECTING UNIT

T

2 IN. CKT J53050D, L1 okt ||
PCA | 2 3 )
FOR FOUR
TIE LINES INTERCONNECTING UNIT

n
=z

}

h

| 2 3

CKT J53050C, LI,L2 OR L3 cky '—/

4

OTHER GROUPS OF PCAS
FOR TIE LINES (NOTE 2)

NOTES:

. DX SIGNALING UNIT CAN BE EQUIPPED WITH FROM
ONE TO TEN CIRCUITS, ONE FOR EACH TIE LINE.

SEE ORDERING GUIDE.

2. EACH TIE LINE REQUIRES TWO IU CIRCUITS AND ONE

SIGNALING CIRCUIT.

3. SEE ORDERING GUIDE FOR CURRENT REQUIREMENTS

Fig. 10—Typical Rack Mounting—PCA CDQ2W or CDQ2X, 2-Wire Facility, Front View

voltage. Where local instructions permit, secure
the power cord to the outlet with a power cord
plug retainer assembly.

3.06 Refer to appropriate section in Division 167
for proper grounding of power plants.

3.07 KS-20944 Protector (Fig. 17 and 18): When

CP power source is used to power the
connecting arrangement, a KS-20944 protector must
be provided between the CP power source and
the connecting arrangement. Mount the KS-20944
protector on a wall or suitable flat surface near
the interface connecting block. Use the AM-type,
14-gauge wire or equivalent to make connections
from the protector to the 66C1-16 connecting block.
Terminate one end of the wiring to the screw
terminals (term. — and +) of the load terminal
strip provided on the protector. Solder the other
end of the wiring to terminals in column D of the
connecting block as shown in Fig. 19; using the
14-gauge wire, solder the multiple straps to the
terminals in column D of the connecting block as
shown in Fig. 19, depending on the number of
connecting arrangements provided. Use “D” inside
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wire cable or equivalent to make connections from
the quick-connect terminals in columns A, B, and
C of the connecting block to the battery and ground
terminals on the connecting arrangements. The
customer must connect his power supply to the
red (GRD) and black (—V) wires extending from
the protector.

Warning: The circuit breaker switch
removes voltage from the load (Bell System)
side of the protector only; voltage will be
present on the upper terminals of the
circuit breaker inside the box as soon as
customer power is connected.

3.08 Post-Installation Tests

(a) PCA CDQ2W (Fig. 1 and 2): At the

telephone company side of the interface
connecting block, connect a 2-wire telephone,
such as a 500D, to the CT and CR leads; a
1013A handset across the CS and CG leads; and
an 81A test set across the CBS1 and CBS2 leads.
Connect the talk battery from the —48 volt supply
through a 500-ohm resistor to CR and ground
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le 23 IN | "D" INSIDE WIRING CABLES
) |
¥ - CKT 1=4 | 10
KS-15620,L22 INTER=
4 IN. RECTIF IER FACE
\COMMON | (NOTE 3) OTHER CONN
EQUIPMENT T X SIGNALING ONIT CKTS BLKS
2 IN. J9B605AJ,LA & LI
(FOR MAX 10 TIE LINE CKTS) (NOTE I)
* 24V4C REPEATER
1.3/4 IN. SHELF NO. 4 —
* 24V4C REPEATER
13/4 IN. SHELF NO. 3
ki 24V4C REPEATER
PCA A
FOR FOUR ! 3/“*”“ SHELF NO. 2
TIE LINES ¥ 24V4C REPEATER
1 3/4 IN. SHELF NO. | -
INTERCONNECT ING UNIT
4 IN. J53050C,L1,L2 OR L3 —
CKT
l I 2 3 4
OTHER GROUPS OF PCAS /
FOR TIE LINES (NOTE 2)
NOTES:
I. DX SIGNALING UNIT CAN BE EQUIPPED WITH FROM
ONE TO TEN CIRCUITS, ONE FOR EACH TIE LINE.
SEE ORDERING GUIDE.
2. EACH TIE LINE REQUIRES ONE IU CIRCUIT, ONE
REPEATER CIRCUIT, AND ONE SIGNALING CIRCUIT.
3. SEE ORDERING GUIDE FOR CURRENT REQUIREMENTS

Fig. 11—Typical Rack Mounting—PCA CDQ2W or CDQ2X, 4-Wire Facility, Front View

TP3

Fig. 12——334A Relay, End View

to CT. (A 2A or 31A KTU can be used for
battery feed instead of the resistor; refer to
Section 518-112-421 for connections.) With the
1013A in the TALK mode, dial the distant end
while monitoring on the 500D. The distant end
should answer, and satisfactory transmission
should be possible using the 500D set. Ask the
distant end to call you back. Put the 1013A in
the MON mode and the 500D on-hook. When
the distant end calls back, the 81A (in the “C”
position) should buzz, indicating closure on the
CBS1 and CBS2 leads. Use the 500D to tell
the distant end that the test is complete. Restore
the circuit to normal.

(b) PCA CDQ2X (Fig. 3 and 4): Same as for
CDQ2W except 1013A handset is connected
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between CTM lead and —48 volts, 81A is connected
across CTE and CG leads, and ground is connected
to CG.

4. OPERATION

4.01 Incoming Call—PCA CDQ2W (Fig. 1 and
2)

(a) An incoming call from the distant PBX

unbalances the DX signaling circuit causing
R relay to operate which places a ground on
the E lead, causing P relay to operate in the
signal isolation (applique) circuit. P relay closes
a contact toward the CP equipment across leads
CBS1 and CBS2. The CP equipment must
respond to this seizure by connecting dial pulse
receiving equipment to these leads and returning
dial tone, if provided, to the distant PBX over
leads CT and CR to indicate readiness to receive
dial pulses.

(b) When dial pulses have been received, the

CP equipment may transmit answer supervision
to the distant PBX by placing a closure across
leads CS and CG. This operates the A relay in
the signal isolation circuit, which in turn places
battery on the M lead to the DX signaling circuit,
which repeats the answer supervision to the
distant tie trunk circuit.

(¢) When 2-wire facilities are used (Fig. 1), the

J53050D interconnecting unit (voice coupler
circuit) provides a 2-wire transmission path to
the CP equipment.

(d) When 4-wire facilities are used (Fig. 2), the
24V4C repeater provides a 4-wire to 2-wire
transmission path to the CP equipment.

4.02 Outgoing Call—PCA CDQ2W (Fig. 1 and
2

(a) The CP equipment seizes the tie trunk by

placing a closure across leads CS and CG.
The closure across CS, CG operates the A relay
in the signal isolation circuit which in turn places
battery on the M lead to the DX signaling circuit.
The DX circuit unbalances the distant signaling
circuit and gives a seizure indication at the
distant PBX; the distant PBX returns dial tone,
if provided, over leads CT and CR. The CP
equipment then outpulses the digits over the CS,
CG leads which are repeated to the distant PBX.
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(b) If the distant tie trunk circuit receives the

answer supervision signal from its associated
PBX, it unbalances the near end DX circuit
causing the R relay to operate, which in turn
operates the P relay in the signal isolation circuit
in the same manner as an incoming call. The
resulting contact closure repeats the answer
supervision to the CP equipment.

(¢) When 2-wire facilities are used (Fig. 1), the

J53050D interconnecting unit (voice coupler
circuit) provides a 2-wire transmission path to
the distant end.

(d) When 4-wire facilities are used (Fig. 2), the
24V4C repeater provides a 2-wire to 4-wire
transmission path to the distant end.

4.03 Disconnect—PCA CDQ2W (Fig. 1 and 2)

(a) When the customer at the near end goes

on-hook first, the CP equipment removes
the contact closure across leads CS, CG which
releases the A relay. The A relay released
removes battery from the M lead toward the
signaling circuit. The signaling circuit subsequently
transmits a disconnect signal to the distant PBX.
When the distant end goes on-hook, a disconnect
signal is returned to the near end DX signaling
circuit; the DX circuit removes ground from the
E lead which in turn causes the P relay in the
signal isolation circuit to release, removing the
closure across leads CBS1, CBS2 toward the CP
equipment and restoring the connecting arrangement
to the idle condition.

(b) When the customer at the distant end goes

on-hook first, the signaling circuit removes
ground from the E lead toward the signal
isolation circuit causing the P relay to release.
P relay released removes the contact closure
across leads CBS1, CBS2 toward the CP equipment.
The CP equipment subsequently removes the .
contact closure across leads, CS, CG which
releases the A relay in the signal isolation circuit.
Release of the A relay removes battery from
the M lead toward the signaling circuit and
restores the connecting arrangement to the idle
condition.

4.04 Incoming Call—PCA CDQ2X (Fig. 3 and
9



(a) An incoming call from the distant PBX

unbalances the DX signaling circuit causing
R relay to operate which places a ground on
the E lead toward the signal isolation (applique)
circuit. E lead grounded operates the K1 relay
in the signal isolation circuit which closes a
contact toward the near end CP equipment across
leads CTE, CG. The CP equipment must respond
to this seizure by connecting dial pulse receiving
equipment to these leads and returning dial tone,
if provided, to the distant PBX over leads CT
and CR to indicate readiness to receive dial
pulses.

(b) Dial pulses from the distant end are recognized

by the DX signaling circuit and repeated to
the signal isolation circuit by alternately opening
and closing the E lead. The K1 relay in the
signal isolation circuit repeats dial pulses to the
CP equipment over lead CTE.

(c) When dial pulses have been received, the

_ CP equipment may transmit answer supervision
to the distant PBX by placing battery (—48 volts)
on the CTM lead. This operates the K2 relay
in the signal isolation circuit, which in turn places
battery on the M lead to the DX signaling circuit,
which repeats the answer supervision to the
distant tie trunk.

(d) When 2-wire facilities are used (Fig. 38), the

J53050D interconnecting unit (voice coupler
circuit) provides a 2-wire transmission path to
the CP equipment.

() When 4-wire facilities are used (Fig. 4), the
24V4C repeater provides a 4-wire to 2-wire
transmission path to the CP equipment.

4.05 Outgoing Call—PCA CDQ2X (Fig. 3 and

4)

(a) The CP equipment seizes the tie trunk by

placing battery on the CTM lead. This
operates the K2 relay in the signal isolation
circuit, which in turn places battery on the M
lead to the DX signaling circuit. The DX circuit
unbalances the signaling circuit at the distant
PBX; the distant PBX returns dial tone, if
provided, over leads CT and CR. The CP
equipment then outpulses the digits by alternately
applying battery and ground to lead CTM. The
digits are repeated to the distant PBX.
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(b) If the distant tie trunk receives the answer

supervision signal from its associated PBX,
it unbalances the near end DX circuit causing
the R relay to operate, which in turn operates
the K1 relay in the signal isolation circuit in
the same manner as an incoming call. The
resulting K1 contact closure repeats the answer
supervision to the CP equipment by grounding
the CTE lead.

(¢c) When 2-wire facilities are used (Fig. 3), the

J53050D interconnecting unit (voice coupler
circuit) provides a 2-wire transmission path to
the distant end.

(d) When 4-wire facilities are used (Fig. 4), the
24V4C repeater provides a 2-wire to 4-wire
transmission path to the distant end.

4.06 Disconnect—PCA CDQ2X (Fig. 3 and 4)

(a) When the customer at the near-end CP
equipment goes on-hook first, the CP
equipment removes battery from and applies
ground to lead CTM which releases the K2 relay
in the signal isolation circuit. The K2 relay
released removes battery from the M lead toward
the signaling circuit. The signaling circuit
subsequently transmits a disconnect signal to
the distant PBX. When the distant end goes
on-hook, a disconnect signal is returned to the
near end DX signaling circuit; the DX circuit
removes ground from the E lead, which in turn
causes the K1 relay in the signal isolation circuit
to release, removing ground from lead CTE
toward the CP equipment and restoring the
connecting arrangement to the idle condition.

(b) When the distant end goes on-hook first,

the signaling circuit removes ground from
the E lead toward the signal isolation circuit,
causing the K1 relay to release, removing ground
from lead CTE toward the CP equipment. The
CP equipment subsequently removes battery from
and applies ground to lead CTM which releases
the K2 relay in the signal isolation circuit. Relay
K2 released removes battery from and applies
ground to the M lead toward the signaling circuit
and restores the connecting arrangement to the
idle condition.

Page 15



SECTION 463-360-101

5. MAINTENANCE

5.01 When there is an indication of trouble in

the connecting arrangement(s), the circuit
at fault must be opened at the interface connecting
block to verify in which direction the trouble exists.
The circuit can be opened at the connecting block
by removing the B bridging clip associated with
each lead.

5.02 Precautions should be taken when performing

tests to avoid adversely affecting service to
the customer. Local instructions should be followed
with reference to notifying the customer before
performing the tests.

Note: In no case should the CPE be used
to perform end-to-end tests.

5.03 The repairman should first check the PCA
for blown fuses, loose or broken wires and
connectors, adequate battery and ground, and
verify that the CO cable pairs are good. Any
defects found should be repaired and tested before
the equipment is reconnected to the customer’s
facility. If the trouble persists, continue with the
trouble-shooting procedures described below.

5.04 Perform the post-installation tests described

in 3.08 to determine if there is trouble in
the PCA or the telephone company 2- or 4-wire
facilities behind the PCA. If the tests in 3.08 can
be completed successfully, and the areas checked
in 5.03 are satisfactory, then the trouble is probably
in the CPE.

505 When in the repairman’s judgment the

trouble is located in the CPE, the Repair
Service Bureau should be notified so that proper
maintenance of service charge billing can be initiated
as outlined in BSP 660-101-312 entitled Maintenance
of Service Charge on Services With Customer-Provided
Equipment (CPE).
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Do not attempt any tests or repairs
to the customer-provided equipment.

5.06 If the trouble appears to be in the telephone

company 2- or 4-wire facilities remote from
the PCA, follow local practices to have them tested
and repaired. If the PCA appears to be at fault,
test the circuits which are most likely to be involved,
based on the results of the test in 5.04. Faulty
transmission probably points to the J53050D IU
(2-wire interface) or the repeater (4-wire) as the
source of trouble. Signaling difficulties are most
likely to be caused by a defective J53050C IU or
DX signaling unit plug-in relay. If CP power is
being used, check the protector. When the faulty
circuit is found, replace components on the entire
unit, as necessary, or move leads to an idle circuit
if one is available.

5.07 Apparatus Required to Perform Tests

(a) Test cord, 893 cord, 6 feet long, equipped

with two 360A tools (1W13B cord), one
KS-6278 connecting clip, and one 411B (test pick)
tool (for connecting battery to alarm bar of
T0-type fuses).

Note: To connect battery to the alarm bar
of 70-type fuses mounted in a 21A fuse block,
insert the tip of the 411B tool (attached to
the 1W18B cord) into the aperture provided
in the fuse block cover, and touch the alarm
bar.

(b) Volt-ohm-meter capable of measuring —48
volts and 1000 ohms.

(¢) Two clip leads, one of sufficient length to
reach from the interface connecting block
to the connecting arrangement.

5.08 Tests—J53050C, List 1 (MD) or List 3
Interconnecting Unit



(a) Using 893 cord, connect battery to alarm
bar of fuse(s) on interconnecting unit—fuse
alarm lamp should light.

(b) Open all eight leads of the circuit under

test at the interface connecting block.
Remove leads E and M from the DX signaling
unit. Connect lead CG to lead E. P relay
should operate, indicated by closure across leads
CBS1 and CBS2 (zero resistance). If P relay
does not operate, replace it with a relay known
to be good; if P relay still does not operate,
check for faulty D1 diode or open on leads CBS1,
CBS2, CG, or E.

(¢) Connect lead CG to lead CS. The A relay

should operate, indicated by battery (—48
volts) present on lead M. If A relay does not
operate, replace it with a relay known to be
good; if battery still is not present on lead M,
measure the resistance from lead M to ground.
If resistance measures zero, check for faulty D2
diode; if resistance measures 1000 ohms, check
for faulty RT resistance lamp or open on leads
CG, CS, or M.

(d) On completion of tests, reconnect leads E
and M to the DX signaling unit and replace

the B bridging clips at the interface connecting

block associated with the circuit under test.

5.09 Tests—J53050C, List 2 Interconnecting
Unit

(a) Make fuse alarm test as shown in 5.08 (a).

(b) Open all seven leads of the circuit under

test at the interface connecting block.
Remove leads E and M from the DX signaling
unit. Apply battery (—48 volts) to lead CTM
and ground to lead CG. K2 relay should operate,
indicated by battery (—48 volts) present on lead
M. If K2 relay does not operate, replace it with
a relay known to be good; if battery still is not
present on lead M, measure the resistance from
lead M to ground. If resistance measures zero,
check for open on leads CTM, CG, or M; if
resistance measures 1000 ohms, check for faulty
RT1 resistance lamp.

(¢) Connect lead E to frame ground. K1 relay

should operate, indicated by a closure across
leads CG and CTE (zero resistance). If K1 relay
does not operate, replace it with a relay known
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to be good; if K1 relay still does not operate,
check for open on leads CTE, CG, or E.

(d) On completion of tests, reconnect leads E
and M to the DX signaling unit and replace

the B bridging clips at the interface connecting

block associated with the circuit under test.

5.10 Tests—J53050D, List 1 (MD) Interconnecting

Unit: Perform normal circuit order
transmission tests. The insertion loss of the IU
is a nominal 1 dB at 1000 Hz.

5.11  Tests—J98605AJ DX Signaling Unit

(a) Remove the 334A relay in the faulty PCA

from its connector to perform tests. It is
not a repairable item and will be replaced if
defective.

.(b) Verify the adjustments described in 3.03
and correct any discrepancies.

(¢) Return the 334A relay to its connector in

the signaling unit. If the trouble has not
been cleared, replace the relay. (Perform 3.03
adjustments on any new relays before installing.)

5.12 Tests—J98605AG (MD) DX Signaling Unit:

If the circuit malfunction is isolated to this
unit, the entire unit must be replaced (unless an
unused circuit is available).

5.13 Tests—24V4C Repeater: In a 4-wire facility,

if the CD cable pairs are verified to be good
and transmission trouble is still present, the repeater
may be defective. The amplifiers, terminal sets,
and equalizer are plug-in units which may be
adjusted or removed and replaced individually to
localize the fault. Refer to the practices listed in
5.16 for additional information. Alignment procedures
for the F58122 AGC amplifier, when used with
the 24V4C repeater, is covered in Part 7.

5.14 Tests—KS-20944 Protector (Fig. 17 and

18): If circuit breaker switches are tripped
(in the off position), return them to the on position;
if circuit breaker switches cannot be operated to
the on position, perform tests as follows:

(a) Disconnect telephone company-provided wiring

from terminals 1 and 2 (— and +) of the
load terminal strip on the protector under test.
If the circuit breaker switches remain in the on
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position when operated, the trouble is in the
telephone company-provided equipment. Check
for proper polarity of the telephone company-provided
leads at terminals 1 and 2 (— and +) of the load
terminal strip on the protector; ascertain that
the circuits connected to the protector do not
exceed the current rating of the protector.

(b) If the trouble is not in the telephone company

side, check the type, amount, and polarity
of the CP voltage present on the leads provided
for customer termination at the protector; this
voltage should meet the specifications shown in
Fig. 18.

5.15 After tests have been completed and defective
equipment repaired or replaced, repeat the
post-installation tests in 3.08 to determine that
the PCA is operating correctly. If it is, restore
all circuits to normal and close the connections
between telphone company equipment and CPE.

Do not attempt any tests or repairs
to the CP equipment.

5.16 When detailed maintenance information is
required, refer to the following:

24V4C Repeater

CD- and SD-97047-01

Section 179-100-303

Section 852-307-101

Section 332-105-103.
359-Type Equalizer

Sections 332-116-101 through 332-116-113.
227-Type Amplifier

Section 024-140-101.

DX Signaling Circuit
CD- and SD-95487-01 (for J98605AG)

CD- and SD-1C363-01 (for J98605AJ)
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Section 179-100-309
Section 859-501-101.

Signal Isolation (Applique) Circuit (J53050C)
CD- and SD-1E206-01 (for Lists 1 and 3)
CD- and SD-1E254-01 (for List 2).

Voice Coupler Circuit (J53050D)
CD- and SD-1E207.

KS-20944 Protector
Section 463-300-109.

6. CONNECTIONS

6.01 For connecting information, refer to Fig. 1,
2,8, 4, 13, 14, 15, 16, 18, and 19.

7. F58122 AUTOMATIC GAIN CONTROL (AGC)
AMPLIFIER

7.01 Physical and Electrical Characteristics

(a) The F58122 AGC amplifier is identical in
size and connections to the 227-type amplifier
used in the 24V4C repeater shelf; it is used to
limit the inband signal power in the transmitting
leg from CP facilities to Bell System facilities.

(b) The gain of the F58122 AGC amplifier is

continuously adjustable from —10 dB to +25
dB. The ability to insert loss is necessary when
interfacing with a +7 transmission level point
(TLP) transmit leg from CP facilities. The
clamped output power of the amplifier is adjustable
from —20 dBm to 0 dBm.

(¢) The F58122 amplifier is normally adjusted

to clamp at a power level 13 dB below the
TLP. When the output side of the amplifier is
at the 0 TLP, the minimum protection criteria
permits an inband 3-second average output
power of —13 dBm. If the input signal to the
amplifier should be increased to a level that
produces an instantaneous signal greater than
—17 dBm at the output of the amplifier, the AGC
action of the amplifier changes the output to —7
dBm after 20 milliseconds and then to —13 dBm
after a time interval varying from 300 to 500



milliseconds. When the input level to the amplifier
is such that the output level of the amplifier is
between —7 and —13 dBm, the AGC action of
the amplifier changes the output level to —13
dBm after a time interval varying from 0.3 to
3 seconds.

7.02 Adjustments: Gain adjustments are made

by means of the LEV ADJ control (R3) and
switch S1 (see Fig. 20). The combined setting of
these two controls provides a range of —10 to +25
dB gain. The setting of the AGC ADJ control
(R20) determines the points at which clamping of
the amplifier output begins. The range of the
AGC ADJ control is from 0 to —20 dBm. Before
making adjustments, refer to circuit order card to
determine the TLP at the input and output of the
amplifier. With an input signal 10 dB below the
input TLP of the amplifier, the amplifier gain
must be adjusted (using LEV ADJ and S1 as
required) to provide an output level which is 10
dB below the output TLP of the amplifier. The
AGC ADJ control must then be adjusted to reduce
the output of the amplifier by 3 dB (13 dB below
output TLP). The following example shows the
method of adjusting the F58122 AGC amplifier for
a typical input and output TLP.

Example:

(a) Assume that the circuit order card shows
an input TLP of —4 and an output TLP of
+4.

(b) Set switch S1 to the counterclockwise position

(when more than 10 dB of gain is required,
set 81 to clockwise position) and LEV ADJ control
(R3) to the +8 position; set the AGC ADJ control
(R20) fully clockwise to the 0 dBm position.
This provides an amplifier gain of +8 dB, the
amount of gain required to raise the TLP from
—4 to +4.

(¢) Adjust the oscillator test level of a 21A

transmission measuring set (TMS), or
equivalent, to —14 dBm at 1000 Hz (10 dB below
input TLP).

(d) Connect the OSC jack of the 21A TMS to

the amplifier input (AMPL IN jack on the
24V4C repeater associated with the AGC amplifier).
Connect the DET jack of the 21A TMS to the
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amplifier output (AMPL OUT jack on the 24V4C
repeater associated with the AGC amplifier).

(e) Adjust the LEV ADJ control on the AGC
amplifier for a detector reading of —6 dBm
on the 21A TMS (10 dB below output TLP).

(f) Slowly adjust the AGC ADJ control on the
AGC amplifier in a counterclockwise direction
until a detector reading of —9 dBm is obtained
on the 21A TMS (13 dB below output TLP).
Because of long time constants, this adjustment
must be made by turning the AGC ADJ slowly
while noting the change in the detector reading.

(g) The amplifier is now adjusted to clamp the
output power to a level 13 dB below the
TLP (-9 dBm at +4 TLP).

(h) Reduce the oscillator test level of the 21A

TMS by 5 dB (15 dB below input TLP); the
detector reading should drop by 2 dB (15 dB
below output TLP). This checks the limiting
action of the amplifier.

(i) Disconnect the 21A TMS from the 24V4C
repeater.

() Use the preceding method and refer to Fig.
18 to adjust the AGC amplifier for other
TLPs.

The AGC action of the amplifier will
make it impossible to measure the
overall loss of the circuit using test
levels that exceed 13 dB below the
TLP. It is suggested that loss
measurements from the customer
equipment to another location be
conducted at a test level of 13 dB
below TLP. To minimize the possibility
of a misunderstanding, it is imperative
that each individual involved with
testing the circuit understands that
a reduced test level is being used.
Some testboards and VE patch bays
are not equipped to send reduced test
levels. Higher test levels may be used
to test those portions or directions of
the circuit in which an AGC amplifier
(F58122) is not used.
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2 |57 |18 35 |45 |15 (25 J ALARM 70A "o WHEN CP
37 |47 44 |54 |24 |34 —e8 1-1/3A e |- POWER IS
LAMP 48 BAT. USED
TERMINALS ON J=53050C,LIST | | o <
KT D3A TERMINAL BLOCK (NOTE 5) \ /s
vo.{ale|clolelr|e]|nul]y | MULT TO §l
OTHER FUSES
HERE 33 |43 |13 | 23 oN UNIT o—p—<8
H
2 137 |47 |y )2 |4 | 3444 14 |24 SEE TABLE C AND NOTE 5 o1 88!
3 |18 |28 35 |45 |15 | 25 FOR CONNECTIONS y cas?
4 [38 |48 36 |46 |16 | 26 _ °

Fig. 13—Connections for Four Trunks—PCA CDQ2W (Using DX Signaling Unit J98605AJ) (Sheet 1 of 2)
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ISS 3, SECTION 463-360-101

TABLE E
SEE TABLE E CUSTOMER-
INTERF ACE
FOR CABLE PROVIDED CKT LEAD CABLE | CONN BLK
ASS IGNMENT INTERFACE WIRING No. | pesig | COLOR | TerM.NO.
CONN_ BLK
T (w-8L) |
Ome = O
& cR —[ CUSTOME| *® (L) 2
O~ -0 MER- -
\ cs j PROVIDED | cs (w-0) 3
o — - EQPT cG (0-w) 4
\ ce j cBs| (w-G) 5
O = O
\ s Ji sz | (¢-w) | 6
X o =0 j cT (W-BR) 7
BS2 | o o R (BR-W) 8
2 cs (w=5) 9
TABLE D cG (s-w) 10
oxr TERMINALS ON TS(A) || TERMINALS ON TS(B) cBS! (R=BL ) "
OF J98605AJ OF J98605AJ
NO. c8 -
AlBsfc]o AlBflc]|oD s2 (BL-R) 12
T -
| |47 |28 | 38 | 48 ¢ (R-0) 3
CR o-
2 |36 |17 |27 | 37 (0-R) 14
cs (R-6) 15
3 |25 |45 |16 | 26 3
c6 G-R |
4 (14 |34 |44 |15 (6-R) 5
c8s| (R-BR) 17
5 |42 |23 |33 | a3
c8s2 (BR=R) 18
6 47 | 28 | 38 | 48
cT (R-S) 19
7 36 | 17 | 27 | 37
CR (s-R) 20
8 25 |45 | 16 | 26
cs (8k-BLY 2!
9 14 | 34 | 44 |15 4
cG (8L-BK]| 22
10 a2 |23 |33 | a3
CBS| (Bk-0)| 23
THIS TABLE SHOWS CONNECTIONS FOR FULLY
EQUIPPED SIGNALING UNIT. SELECT ONE CIRCUIT css2 (o-BK) | 24

i

FOR EACH TIE LINE.

NOTES:

|- MAKE CONNECTIONS TO JS3050D,L! INTERCONNECTING UNIT WHEN USING

2-WIRE FACILITIES; MAKE CONNECTIONS TO 24V4C REPEATER WHEN
USING 4-WIRE FACILITIES. BATTERY AND GROUND CONNECTIONS ARE NOT
REQUIRED TO JS3050D,L! INTERCONNECTING UNIT.

2. EACH 24V4C REPEATER SHELF CONTAINS ONE CIRCUIT; CONNECTIONS FOR

OTHER REPEATER CIRCUITS ARE IDENTICAL AS SHOWN. FOR ALIGNMENT
PROCEDURES REFER TO EXISTING PRACTICES. WHEN F58122 AGC AMPLIFIER
IS USED, ALIGN AS SHOWN IN PART 7.

. WHEN CP EQUIPMENT TO BELL SYSTEM IMPEDANCE 1S 900 OHMS TO 900 OHMS
OR 600 OHMS TO 600 OHMS, USE OPTION Z; WHEN CP EQUIPMENT IMPEDANCE
IS 600 OHMS AND BELL SYSTEM IMPEDANCE 1S 900 OHMS, USE OPTION Y.

4. REFER TO SD-1C363~0I FOR NETWORK RESISTANCE AND CAPACITANCE

ADJUSTMENTS AND FOR USE OF CAPACITOR ACROSS A AND B LEADS.

5. J53050C, LIST 3 INTERCONNECTING UNITS ARE EQUIPPED WITH A DSA

TERMINAL STRIP; CONNECTIONS TO THESE UNITS ARE SHOWN IN THE

FIRST PART OF TABLE C. JS3050C, LIST | INTERCONNECTING UNITS
ARE EQUIPPED WITH A D3A TERMINAL STRIP, CONNECTIONS TO THESE

UNITS ARE SHOWN IN THE LAST PART OF TABLE C.

Fig. 13—Connections for Four Trunks—PCA CDQ2W (Using DX Signaling Unit J98605AJ) (Sheet 2 of 2)
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SECTION 463-360-101

TABLE A
TERMINALS ON J530500D,L1 INTERCONNECTING UNIT
wr ) To(8) J53050D,L1 PER SD-IE207
wo.la fefc]o][a]s T0 15(3)  Ts(4 (NoTE 1)
DISTANT T 1 on Ao
VLo {iafafiz]{14]16 PBX VA ~
2 jis|is[17]16|[24]26 BELL SYSTEM R { o8 Bo NN
- N
3
21124123 1221134 | 36 Facitimes Bl o o 24V4C REPEATER
| 4 |25 ]28]27 {26 (] 44]46 TABLE A 49861584, L2
D B PER SD-97047-01
(NOTE 2)
TABLE B Al
STRAPS ON J530500, L T T TER";"‘LS ON TSI
T5(4)- (SEE NOTE 3 RCV °
Ba)d ) T paIR| R IN—> ¢ T
OPTION Y | OPTION Z DISTANT 15 7 0-
::«.;T FroM | 10 | FroM [ 10| fox.'en T TI
: L svsten| 012 190t
17 [ie] 15 |16 - OUT +—
FACILITIES | PAIR| RI RI
"o el s e Al o 24
21 l26] 25 |26 SKI 1 055 35 om0 BAT | 10 OTHER
2 _ T~ gro| 24V4C REPEATER
21 |22] 23 |22 X
L0 43 | ox SHELVES
o |31 fos] 3 |36 N
31 32| 33 |32
L DX S1G UNIT )
4 A
A (NOTE |
a1 fa2] 43 a2 J98605AY 1 ( )
PER SD- IC363
TABLE € TNoTe 4)
TERMINALS ON TS(A) | TERMINALS ON TS(8) b
CKT | oF J9BBOSAY OF J98E05AY AL 3 Tsta)} |
. : L ol ¢ 3 A 48 gar, ] TO MAX 2
Afsleclo [ ale]clo 5 S o] - . | OTHER
1 |47 |28 | 38 | 48 NOTE | GROUPS OF
¢ ) 58 s SRO | 4 TiE LINE
2 |36 | 17 |27 | a7 - CKTS
3 |25 [45 [ 16 |26 M4 see
TABLE C
4114 |34 |44 |15
s |42 |23 |33 |43 KS-15620-L22
. 7 125 |30 | 46 e n RECTIFIER
3 w17 (27 a7 mr;:connscn :s uNIT .
J53050C,LIST 2 PER SD-1£254
[] 25 | 45 | 16 | 26 == T~
; A )
9 14 34 44 1] A ) TO KS-20944
10 22 nla i Fuse 708 3 O oToR
THIS TABLE SHOWS CONNECTIONS FOR FULLY 0B | ALARM 1=1/34 c ssear. ¥ POWER 1S
EQUIPPED SIGNALING UNIT. SELECT ONE LAMP 3¢ : & |USED
CIRCUIT FOR EACH TIE LINE. | / |
(AT -
TABLE D | MULT TO OTHER O
. TERMINALS ON J53050C, LIST 2-TS| FUSES ON UNIT & | CTE
N T e T el o Telr ol w SEE TABLE D AND E H CG-ONE LEAD PER UNIT
FOR CONNECTIONS AND
o |48 | 58 38 | 28 STRAPS
[ IEH I e v B IFV IS S P
2 | 46| 56 36 | 26
3 | 45| 55 35 | 25

Fig. 14—Connections for Four Trunks—PCA CDQ2X (Using DX Signaling Unit J98605AJ) (Sheet 1 of 2)
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ISS 3, SECTION 463-360-101

TABLE F
SEE TABLE F CUSTOMER- INTERF ACE
FOR CABLE INTERFACE PROV IDED CKT | LEAD ggﬁtg CONN BLK
ASSIGNMENT CONN BLK WIRING NO. | DESIG TERM NO.
cT cT W=-BL |
\ O = O
CR BL-W 2
CR / |
- o~ CUSTOMER
M -
\ et / PROV I DED il L 3
- —0— EQPT CTE 0-w 4
X CTE _ / cT W=G 5
CR [
4&7 e / » W 6
o= = CT™ W-BR 7
CTE BR=W 8
cT W=5 9
3 CR S-W 10
TABLE E CTM R=BL "
STRAPS ON J53050C,LIST 2 CTE BL-R 12
(1) 15(2) 15(3) T R-0 13
FROM | TO |FROM| TO |FROM | TO 4 CR 0-R 14
54 | 53 | 58 | 28 | 58 | 28 CT™ R=G 15
44 | 53 | 48 | 38 | 48 | 38 CTE G-R 16
34 | 14 | 38 | 57 | 38 | s7 1-4 G R=BR 17
24 | 14 | 47 | 37 | 47 | 37 5-8 CG * BR-R 18
nfoer | er | 46 | 27 | 46 %*USE BR-R LEAD FOR CG LEAD ON
21 3 7 56 17 56 SECOND GROUP OF FOUR CIRCUITS
TO PREVENT SPLITTING PAIRS
31 | 41 | 23 | 42 | 23 | a2 (SEE F1G. 4)
13 | 52 | 13 | s2
52 | 22 | s2 | 22
12 | 5! 12 | 51
41 1| a4 11
3L {2 | 31 |
NOTES:
I, MAKE CONNECTIONS TO J53050D, LI INTERCONNECTING UNIT WHEN USING
2-WIRE FACILITIES; MAKE CONNECTIONS TO 24V4C REPEATER WHEN
USING 4=WIRE FACILITIES. BATTERY AND GROUND CONNECTIONS ARE NOT
REQUIRED TO J53050D,L) INTERCONNECTING UNIT.
2. EACH 24V4C REPEATER SHELF CONTAINS ONE CIRCUIT; CONNECTIONS FOR
OTHER REPEATER CIRCUITS ARE IDENTICAL AS SHOWN. FOR ALIGNMENT
PROCEDURES REFER TO EXISTING PRACTICES. WHEN F58122 AGC AMPLIFIER
IS USED, ALIGN AS SHOWN IN PART 7.
3. WHEN CP EQUIPMENT TO BELL SYSTEM IMPEDANCE IS 900 OHMS TO 900 OHMS
OR 600 OHMS TO 600 OHMS, USE OPTION Z; WHEN CP EQUIPMENT IMPEDANCE
1S 600 OHMS AND BELL SYSTEM IMPEDANCE IS 900 OHMS, USE OPTION Y.
4. REFER TO SD=1C363-01 FOR NETWORK RESISTANCE AND CAPACITANCE
ADJUSTMENTS AND FOR USE OF CAPACITOR ACROSS A AND B LEADS.
——————

Fig. 14—Connections for Four Trunks—PCA CDQ2X (Using DX Signaling Unit J98605AJ) (Sheet 2 of 2)
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SECTION 463-360-101

TABLE A
TERMINALS ON J53050D,L! INTERCONNECT ING UNIT
J53050D,L1 PER SD-1E207
KT Ts(3) Ts(4) ——
N.|als|clof[a]e 0 ' T5i3) T8{4) (NOTE 1)
DISTANT S P A N
t D {ra s fiz flie s PBX V1A — ° 2
R
2 [15 |18 [17 |16 |[24 |26 BELL SYSTEM 0B Bo >
3 |21 24 |23 |22 || 34 |36 gane Bl 1
FACILITIES  "—1—oc sEE 24v4C REPEATER
4 |25 |28 |27 |26 ||44 |46 TABLE A 19861580, L2
D AND B :
TABLE B ? PER SD-97047-0I
al (NOTE 2)
STRAPS ON JS3050D, L TERMINALS ON 151
15(4)- (SEE NOTE 3) ey T 03
ckr | OPTION Y| oPTION 2|  TO PAIR N— T
DISTANT 015 7o
NO. | FROM | TO | FROM | TO PBX VIA T R
17 | 16| 15 |1e]| BELL SysTEm L L 512 190
! 4-WIRE TRMT
-—
iz 13 izl S8 es LPaR| R out T
27 |26| 25 |28
2 sXl 55 35 -48 BAT. ] 10 OTHER
21 |22| 23 |22 ~—_ o | 24V4C REPEATER
3 |37 |36] 35 |36 K 1043 | omg SHELVES
—
31 [32] 33 |32
o |47 [46] 45 |46
41 j42 43 (42 DX SIG UNIT
J9BE05AG (MD) (NOTE 1)
TASLE C PER $D-95487-01
TERMINALS ON TS(E) (NOTE 4)
kT |OF J98605A6(MD) A )
o TS(E)
N. | a|lB|c]o s ¢ 3 // a6 par | O MAX 2
1 |28 |38 [48 |58 - =4 T : 2;3525 oF
2 |21 |37 |47 |57 (NoTE 1) £ S " SRD | 4 TIE LINE
3 26 {36 |46 |56 CKTS
M & s ™
4 |25 |35 [45 [s5 TABLE €
TABLE D
KS - 15620—L 14
TERMINALS ON J-53050C,LIST 3 (MD)
KT D5A TERMINAL BLOCK (NOTE 5) RECTIFIER
INTERCONNECT ING UNIT
NO-J Al BJCIOELF G H Y £ J53050C,L1 OR L3 PER SD-IE206
0 {48 |58 17 |27 |46 |56 T RO
| |28 |38 26 |36 |55 |16 TO KS-20944
S50 11 OA cuse D PROTECTOR
2 |57 |8 35 |45 |15 |25 700 o WHEN CP
L1—oB | ALARM POWER IS
3 [37 |47 44 |54 |24 [34 LAMP 1-1/3A £ 48 BAT. Powe
TERMINALS ON J-53050C,LIST | | > < <
KT D3A TERMINAL BLOCK (NOTE 5) \ F | s
N.|a]efclolelr]ea]n]u | MULT TO : T
OTHER FUSES G
R E 33 |43 |13 |23 ON UNIT o
H
2 137 147 |y |32 | 4 [ 34 |44 114 |24 SEE TABLE D AND NOTE 5 a1 c8st
3 |18 |28 35 (45 |15 |25 FOR CONNECTIONS 5 | ces
4 |38 |48 36 |46 |16 | 26 _ ©

Fig. 15—Connections for Four Trunks—PCA CDQ2W (Using DX Signaling Unit J98605AG [MD]) (Sheet 1 of
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ISS 3, SECTION 463-360-101

TABLE E
SEE TABLE € CUSTOMER-
INTERF ACE
FOR CABLE PROVIDED CKT LEAD CABLE | CONN BLK
ASS 1GNMENT INTERF ACE WIRING NO. | pesic | COLOR | TERM.NO.
CONN_BLK
cT (w-8L) |
O ~ ~O-
CR J CR (BL-W) 2
O o CUSTOMER= .
\ s r PROVIDED 1oLcs (w-0) 3
O~ O EQPT c6 (0-w) 4
w i .

\' - o cBs| (w-G) 5
\ 8s| j cBS2 (G=w) 6
\ O = o= ] cr (-8R ) 7

ces2 o - CR (BR-W) 8
2 cs (w=s) 9
cG (s-w) 10
-]} (R-BL) "
cBs2 (BL=R) 12
cT (rR=0) 13
CR (0-R) 14
3 cs (R=6) 15
c6 (G=R) 16
cBSI (R-BR) 17
€BS2 (BR=R) 18
cT (R-S) 19
CR (s=R) 20
. ] (BK-BL)Y 2!
cG (BL-BK) 22
cBS! (Bk=0)| 23
cBS2 (0-BK)| 24
NOTES:
1. MAKE CONNECTIONS TO JS3050D,L! INTERCONNECTING UNIT WHEN USING
2-WIRE FACILITIES; MAKE CONNECTIONS TO 24V4C REPEATER WHEN
USING 4=WIRE FACILITIES. BATTERY AND GROUND CONNECTIONS ARE NOT
REQUIRED TO J53050D,L! INTERCONNECTING UNIT.
2. EACH 24V4C REPEATER SHELF CONTAINS ONE CIRCUIT; CONNECTIONS FOR
OTHER REPEATER CIRCUITS ARE IDENTICAL AS SHOWN. FOR ALIGNMENT
PROCEDURES REFER TO EXISTING PRACTICES. WHEN F58122 AGC AMPLIFIER
IS USED, ALIGN AS SHOWN IN PART 7.
3. WHEN CP EQUIPMENT TO BELL SYSTEM IMPEDANCE IS 900 OHMS TO 900 OHMS
OR 600 OHMS TO 600 OHMS, USE OPTION Z; WHEN CP EQUIPMENT IMPEDANCE
IS 600 OHMS AND BELL SYSTEM IMPEDANCE IS 900 OHMS, USE OPTION Y.
4, REFER TO 8D-95487-01, SHEET 4 (F1G.4), AND SHEET 6 (FI1G.55) FOR
STRAPPING OF A2, B2, C2, AND D2 LEADS (G, H, J, AND K OPTIONS).
5. J53050C, LIST 3 INTERCONNECTING UNITS ARE EQUIPPED WITH A D5A
TERMINAL STRIP; CONNECTIONS TO THESE UNITS ARE SHOWN IN THE
—_— FIRST PART OF TABLE D. J53050C, LIST | INTERCONNECTING UNITS
ARE EQUIPPED WITH A D3A TERMINAL STRIP; CONNECTIONS TO THESE
_— UNITS ARE SHOWN IN THE LAST PART OF TABLE D.

Fig. 15—Connections for Four Trunks—PCA CDQ2W (Using DX Signaling Unit J98605AG [MD]) (Sheet 2 of
2)
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SECTION 463-360-101

TABLE A
TERMINALS ON J53050D,L | INTERCONNECTING UNIT
T 5G) 50) J53050D,L1 PER SD-1E207
n.|a s ]c[o[fa]e 0 TS(3)  Ts(4 (NoTE 1)
DISTANT T 1 oa A
BRI E I PBX VIA N
2 {15|is|17]16]|2a |26 BELL SYSTEM R 1.8 B ol
3
21 |24 |23 ]22]|34]36 FaciLiTies  BL| ¢ e 24V4C REPEATER
4 |25]|28| 27|26 ] 44]46 r TiELE A 49861584, L2
)
AND B PER SD-97047-01
(NOTE 2)
TABLE B Al -
M
STRAPS ON J53050D, L1 T 1 | TERMINALS ON TSI
T5(4)- (SEE NOTE 3) To RCV ©3
DISTANT PAIR| R ™ R T
cKT LOPTION Y | 0PTION 7 o 15 7o
No. | FroM | 0 | FrROM [ TO Pax viA i Tl
. BELL SYSTEM| 012 190 R
17 [16{ 15 |16 4-WIRE OUT -—
| FACILITIES | PAIR| RI RI o 24
n o fi2] 13 |2
27 26| 25 |26 sxi 055 35 o.<__'fa_w'_ TO OTHER
2
AP ) DO e R
5 |31 f3s] 35 |36 ﬁ
31 [32] 33 [32
47 |46| 45 |46 6 o
4 DX SIG UNI {noTE 1)
41 [42] 43 |42 J9B605AG(MD) Y
PER SD-95487-01
TABLE C (NOTE 4)
TERMINALS ON TS(E) A 2 Ts(E) |
ckr |OF 4986056 (MD) B ¢ 'é/j _48 BAT. g”r;:x 2
.| aleflc]o °
(NOTE 1) 3 B " 6RD GROUPS OF
1 28| 38| 48| 58 o 4 TIE LINE
CKTS
2 27| 37| 47| 57 Ml 4 see
3 | 26| 36 46| s6 TABLE C
4 | 25| 35] 45] 55 o
KS-15620-LI4
(MD)
E RECTIFIER
TABLE D INTERCONNECTING UNIT ~
TERMINALS ON J53050C,L1ST 2-Tsi J53050C,L1ST 2 PER SD-1£254 [
KT c 1 ey
.[a[s]c]ole][r]e]n b TO KS-20944
o | 48| s8 38| 28 FusE 708 3 PO ECToR
LL o5 | aLarm
| L 471 ST) sp| 4| 11 |-370 27| 22 IR 1-1/3A 3 -48 BAT. TOWER 1S
2 | 46| 56 36 | 26 | 77 —
3 | 45| ss 35| 25 (S 2 '~ Y
| MULT TO OTHER O
FUSES ON UNIT G cTE
O~
SEE TABLE D AND E H_| co-oNE LEAD pER uNIT
FOR CONNECTIONS AND
STRAPS

Fig. 16—Connections for Four Trunks—PCA CDQ2X (Using DX Signaling Unit J98605AG [MD]) (Sheet 1 of

2)
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ISS 3, SECTION 463-360-101

Fig. 16—Connections for Four Trunks—PCA CDQ2X (Using DX Signaling Unit (J98605AG [MD])

2)

TABLE F
SEE TABLE F CUSTOMER- INTERF ACE
FOR CABLE INTERFACE PROV IDED CKT | LEAD géﬁgg CONN BLK
ASSIGNMENT CONN BLK WIRING NO. | DESIG TERM NO.
cT cT w-BL 1
- =0
X CR o 1 CUSTOMER I = o 2
- CTM W
\ cTH / PROV I DED 0 3
o — EQPT CTE 0-w 4
Y CTE cT W-G 5
- -
CR G-W 6
6 | o 2
- cTM W-BR 7
CTE BR-W 8
cT w-S 9
3 CR S-W 10
TABLE E CTM R-BL 1
STRAPS ON J53050C,LIST 2 CTE BL-R 12
Ts(1) 15(2) 15(3) cT R-0 13
FROM | TO |FROM| To [FROM | TO 4 CR 0-R 14
s4 | 53 | s8 | 28 | 58 | 28 CT™ R-G 15
44 | 53 | 48 | 38 | 48 | 38 CTE G-R 16
34| 14 | 38| 57 | 38 | 57 1-4 cG R-BR 17
24 | 14 | 47 | 37 | 47 | 37 5-8 CG * BR-R 18
1|21 | 27 | 46 | 27 | 46 % USE BR-R LEAD FOR CG LEAD ON
21 | 31 | 7| s | 17 | s6 SECOND GROUP OF FOUR CIRCUITS
TO PREVENT SPLITTING PAIRS
31 | 41 | 23 | 42 | 23 | 42 (SEE F16. 4)
13 [ s2 | 13 | s2
s2 | 22 | 52 | 22
12 | s1 12 | si
41 1| 4 1
31| 2 | 31 | 21
NOTES:
1. MAKE CONNECTIONS TO J53050D, LI INTERCONNECTING UNIT WHEN USING
2-WIRE FACILITIES; MAKE CONNECTIONS TO 24V4C REPEATER WHEN
USING 4-WIRE FACILITIES. BATTERY AND GROUND CONNECTIONS ARE NOT
REQUIRED TO J53050D,L1 INTERCONNECTING UNIT.
2. EACH 24V4C REPEATER SHELF CONTAINS ONE CIRCUIT; CONNECTIONS FOR
OTHER REPEATER CIRCUITS ARE IDENTICAL AS SHOWN. FOR ALIGNMENT
PROCEDURES REFER TO EXISTING PRACTICES. WHEN F58122 AGC AMPLIFIER
IS USED, ALIGN AS SHOWN IN PART 7.
3. WHEN CP EQUIPMENT TO BELL SYSTEM IMPEDANCE IS 900 OHMS TO 900 OHMS
OR 600 OHMS TO 600 OHMS, USE OPTION Z; WHEN CP EQUIPMENT IMPEDANCE
IS 600 OHMS AND BELL SYSTEM IMPEDANCE IS 900 OHMS, USE OPTION Y.
4. REFER TO SD-95487-01, SHEET 4 (F1G.4), AND SHEET 6 (FIG.55) FOR
STRAPPING OF A2, B2, C2, AND D2 LEADS (G,H,J, AND K OPTIONS).

(Sheet 2 of
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PREWIIWIY TYw-wwv— s w s

CIRCUIT
BREAKER
SWITCHES

KS-20944 PROTECTOR
COVER CLOSED

TELEPHONE
COMPANY LEADS

LEADS FOR CUSTOMER LOAD TERMINAL STRIP
TERMINATIONS it (FOR TELEPHONE COMPANY
TERMINATIONS)

KS-20944 PROTECTOR COVER OPEN

Fig. 17—KS-20944 Protector
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T0 Vo (BK)
BELL SYSTEM
CONNECTING ARRANGEMENT
DC POWER LEADS

L)

ISS 3, SECTION 463-360-101

NO. 14 AWG (OR NO.I0 AWG) WIRE
F/P,, PAIRED RED AND BLACK

| |
] I
} :

(R) <£ é} (8K)
+ -

W-
/ R
2 2 20
(CURRENT (VOLTAGE (CURRENT o
BREAKER) BREAKER) BREAKER)
k- — - ———— R S L —
) ! (’5 t
cB2 83 ]
e 2" NIPPLE 36" LEADS
P R NO.14 AWG FOR LI & L2
NOTE: / NO. 10 AWG FOR L3 & L4
KS-20944 LI FOR 24 VOLT AT IS AMP
KS-20944 L2 FOR 48 VOLT AT 15 AMP (BK)-v Y o
KS-20944 L3 FOR 24 VOLT AT 30 AMP CUSTOMER PROV IDED
KS-20944 L4 FOR 48 VOLT AT 30 AMP (R) GRD | DC POWER
PROTECTORS WILL TRIP IN 25 MILLISECS SOURCE

(MAXIMUM): ON DC OVERVOLTAGE OF 38

VOLTS (24 VOLT UNIT) AND 68 VOLTS

(48 VOLT UNIT), ON OVERLOAD OF 18.75 AMPERES (15 AMP UNIT)

AND 37.5 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC
VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT POWER SUPPLY GROUND.

Fig. 18—Schematic—KS-20944 Protector
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SECTION 463-360-101

66C1-16
CONNECTING BLOCK

A B COD
O—0—0—0

( -48v | -v

:————o—_j'“v TO TELEPHONE CO

-48V SIDE OF KS-20944

PROTECTOR (NOTE..1.)
GRD 2 GRD

GRD
GRD

/

[ *—sTraPS

-48V 3 (NOTE 1)
-48V
-48v

T0 GRD 4
CONNECT ING

MENTS | SRD
(NOTE 2) GRD

/ \

L/ STRAPS

(NOTE 1)

NOTES:

I'. USE 14-GAUGE WIRE TO CONNECT FROM
KS-20944 PROTECTOR TO CONNECTING BLOCK;
PROVIDE MULTIPLE STRAPS AS DETERMINED
BY NUMBER OF CONNECTING ARRANGEMENTS
TO BE CONNECTED TO. USE SOLDER TO MAKE
THE CONNECTION OF THE 14-GAUGE WIRE
AND STRAPS TO THE CONNECTING BLOCK.

2. USE "D" INSIDE WIRE OR EQUIVALENT TO
MAKE CONNECTIONS FROM CONNECT ING
BLOCK TO CONNECTING ARRANGEMENTS..

EACH CONNECTING BLOCK PROVIDES MEANS
FOR CONNECTING TO 48 CIRCUITS, HOWEVER,
DO NOT EXCEED THE MAXIMUM CURRENT
RATING OF THE KS-20944 PROTECTOR.

Fig. 19—Typical Power Distribution Connections Between KS-20944 Protector and PCAs
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-~ - - - - 7~ n
I R3 R20 !
| LEV ADJ AGC ADJ |
I -2 0 ¥2 =10 |
| -4 +4 st -15 -5 :
| -s « o()o |
| -8 *® o0 wisap 2 0 ,
| 107, #l0 GAIN dbm |
L CONTROLS ON F58122 AMPLIFIER _JI

Fig. 20—Typical Adjustments—F58122 Automatic
Gain Control Amplifier

1SS 3, SECTION 463-360-101

Page 31
31 Pages



BELL SYSTEM PRACITCES
AT&TCo Standard

VOICE CONNECTING ARRANGEMENT C234W

1. GENERAL 44V4A Intermediate Repeater Shelf, change the
reference to Section AB24.100.01 to read Section
1.001 This addendum supplements Section 852-307-101.

463-360-102, Issue 2.

1.002 This addendum is issued to change reference 1.004 The following change applies to Part 5:
to a Section in Part 2 and Part 5.

1.003 The following change applies to Part 2: (a) In Part 5.05, under the heading 44V4A
Repeater, change the reference to Section
(@) In Part 2, under ORDERING GUIDE, in AB24.100.01 to read Section 852-307-101.

the note associated with J98615AH, List 2,

© American Telephone and Telegraph Company, 1972 Page 1
Printed in U.S.A. 1 Page



BELL SYSTEM PRACTICES
AT&TCo Standard

SE,
€ 4°°5~ou SECTION 463-360-102

M Issue 2, April 1972

VOICE CONNECTING ARRANGEMENT C234W

1. GENERAL

1.01  This section provides identification, installation,

operation, maintenance, and connecting
information for Voice Connecting Arrangement
C234W, using J98615AH, List 2, 44V4A intermediate
repeater shelf, equipped with plug-in components,
and KS-15620, List 14 rectifier or equivalent power
source.

Note: An X76090 loop-back panel should be
provided at the customer’s premises to facilitate
testing the connecting arrangement from the
serving central office.

This arrangement provides a 4-wire voiceband only
connection, without signaling, between
customer-provided (CP) equipment and Bell System
4-wire facilities. This arrangement does not provide
de continuity between the CP equipment and the
Bell System facility and does not pass 20-Hz ringing.
The customer is expected to provide inband signaling
when using this connecting arrangement.

1.02 This section is reissued to include information
on the KS-20944 protector, to change Fig.
2, and to add Fig. 8, 4, and 5.

1.03 If the customer wants a copy of the Technical

Reference which covers this interface
specification, the customer should contact the local
Telephone Company Business Office or the Marketing
Representative.

1.04 This issue of the section is based on the
following drawings:

SD-97047-01, Issue 16D
CD-97047-01, Issue 5D, Appendix 2D

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION
PURPOSE

e To provide a 4-wire connection between a
CP PBX and Bell System private line facilities

o To limit excessive levels from CP equipment
and to provide protection for personnel
against hazardous voltages

o To provide longitudinal isolation.

ORDERING GUIDE

0 J98615AH, List 2, 44V4A Intermediate
Repeater Shelf.
Note: For plug-in components refer to Section
AB24.100.01; when automatic control of signal
power level is required, order F58122 automatic
gain control (AGC) amplifier for use in the
transmitting leg from the CP equipment
to Bell System facilities instead of the

standard 227-type amplifier shown in Section
AB24.100.01 (see Fig. 2).

Associated Apparatus (Order Separately)

o KS-15620, List 14 Rectifier.
Note: This rectifier meets acceptable noise
requirements as explained under Power Supplies
in Section 332-104-102. Other rectifiers may
be used when specified by local engineering.
o KS-14532 Power Cord

List 1—10 ft.

List 2—2 ft.

List 3—15 ft.

List 4—20 ft.

List 5—25 ft.

© American Telephone and Telegraph Company, 1972

Printed in US.A.
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SECTION 463-360-102

o Cable, Wiring, “D” inside, or equivalent (for
cabling from connecting arrangement to
interface connecting block).

o Block, Connecting, 66M1-50 (Fig. 1).

Note: Other types of blocks may be used
when specified by local engineering.

o Clip, Bridging, B (25 per pkg).
o Panel, Loop-Back, X76090 (optional).

Note: The loop-back panel mounts on a
standard 23-inch relay rack. Four circuits are
provided per panel; one panel is required for
each two 44V4A repeater panels. Power
must be provided from a local —48 volt source
with a local fusing arrangement.

o PKS-20944, List 2 Protector (Optional—must
be provided when CP power supply is
used)—see Fig. 3 and 4.

o Block, Connecting, 66C1-16 or equivalent
(for providing distribution of power when
KS-20944 protector is used between CP
power supply and more than one connecting
arrangement of any type—see Fig. 5).

Note: The cumulative current drain of the
connecting arrangements connected to a
KS-20944 protector must not exceed the
maximum current rating of the protector.
For instance, if the maximum current drain
for one connecting arrangement is 1.0 ampere
and the maximum current rating of a KS-20944,
List 2 protector is 15 amperes, no more than
15 connecting arrangements may be connected
to the protector (this example is for illustrative
purposes only).

o Wire, AM, 14 gauge, paired, red and black,
P-384614 or equivalent (for cabling from
the KS-20944 protector to the 66C1-16
connecting block—see Fig. 5).4

Replaceable Components

o Plug-in components of 44V4A repeater.

DESIGN FEATURES

44V4A Repeater Shelf

Page 2

e Mounts on standard 23-inch relay rack on
1-3/4 inch centers.

e Two repeater circuits per shelf.

o Each circuit provides a 4-wire voiceband
transmission path (voice coupler) to and from
the CP equipment.

e Limits the inband signal power applied to
Bell System facilities when equipped with
F58122 AGC amplifier.

o Provides transformer isolation and hazardous
voltage protection between CP equipment
and Bell System facilities.

$KS-20944, List 2 Protector (Fig. 3 and 4)

o Components are mounted in a 5-1/2 by 4-1/2
by 8-1/2 inch box with hinged cover, designed
to mount on a wall or any flat surface.

e Provides screw terminals inside of box for
connection to Bell System equipment.

e Provides two external 14-gauge color-coded
leads for connection to CP power source ([R]
GRD, [BK] —V).

e Provides current and voltage limiting between
Bell System equipment and CP power source.

e Protector circuit breakers trip in 25
milliseconds on overvoltage, current overload,
reversed voltage polarity, improper grounding,
or ac voltage from CP power source as
follows:

(a) Overvoltage of 68 volts dc

(b) Current overload of 18 amperes

(c) Reversed dc polarity

(d) Improper ground

(e) AC voltage greater than 18 volts.

e Protector circuit breaker switch provides a

means for removing CP power from Bell
System interconnecting equipment.
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CUSTOMER CIRCUIT
SIDE / NUMBER

TELEPHONE
COMPANY SIDE

B BRIDGING CLIP

Fig. 1—Typical Interface Connecting Block
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CAUTION: The circuit breaker switch
removes voltage from the load (Bell System)
side of the protector only; voltage will still
be present on terminals and components
inside the protector box.

e Provides hazardous voltage protection
between CP power source and Bell System
equipment.4

3. INSTALLATION

3.01 Locate the voice connecting arrangements in

an area free of dampness and excessive
dust or dirt, with adequate room for access to
front and rear of equipment and connecting blocks.
The equipment typically mounts on a standard
23-inch relay rack.

3.02 Use the “D” inside wiring cable or equivalent

to terminate the leads associated with the
CP equipment on the interface connecting block.
Stencil trunk number and lead designations on
interface connecting block designation strip (see
Fig. 1).

3.03 When required, the customer must provide

a 117V 60-Hz power outlet within power
cord length of the customer-designated mounting
location of connecting arrangement (see ORDERING
GUIDE for cord lengths).

3.04 The power outlet supplying connecting

arrangement(s) must not be under control
of a switch and should be fused on a separately
fused power circuit to prevent accidental loss of
ac line voltage. Where local instructions permit,
secure the power cord to the outlet with a power
cord plug retainer assembly.

3.05 Refer to appropriate sections in Division 167
for proper grounding of power plants.

PKS-20944 PROTECTOR

3.06 When CP power source is used to power

the connecting arrangement, a KS-20944
protector must be provided between the CP power
source and the connecting arrangement. Mount
the KS-20944 protector on a wall or suitable flat
surface near the interface connecting block. Use
the AM-type, 14-gauge wire or equivalent to make
connections from the protector to the 66C1-16
connecting block. Terminate one end of the wiring
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to the screw terminals (term. — and +) of the load
terminal strip provided on the protector (see Fig.
4). Solder the other end of the wiring to terminals
in column D of the connecting block as shown in
Fig. 5; using the 14-gauge wire, solder the multiple
straps to the terminals in column D of the connecting
block as shown in Fig. 5, depending on the number
of connecting arrangements provided. Use “D”
inside wire cable or equivalent to make connections
from the quick-connect terminals in columns A, B,
and C of the connecting block to the battery and
ground terminals on the connecting arrangements.4

4. OPERATION

401 Incoming Call: The 44V4A repeater
provides a 4-wire transmission path to and
from the CP equipment.

4.02 Outgoing Call: The 44V4A repeater provides
a 4-wire transmission path to and from the
distant end.

5. MAINTENANCE

5.01 Where there is an indication of trouble in

the connecting arrangement(s) the circuit at
fault must be opened at the interface connecting
block to verify in which direction the trouble exists.
The circuit can be opened at the connecting block
by removing the B bridging clip associated with
each lead.

5.02 Precautions should be taken when performing

tests to avoid adversely affecting service to
the customer. Local instructions should be followed
with reference to notifying the customer before
performing the tests.

5.03 For maintenance and tests on 44V4A repeater

refer to existing practices (see 5.05). Alignment
procedure for the F58122 AGC amplifier, when
used with the 44V4A repeater, is covered in Part 7.

5.04 §Tests—KS-20944 Protector (Fig. 3 and

4): If circuit breaker switches are tripped
(in the off position) return them to the on position;
if circuit breaker switches cannot be operated to
the on position perform tests as follows:

(a) Disconnect Telephone Company provided

wiring from terminals 1 and 2 (— and +)
of the load terminal strip on the protector under
test. If the circuit breaker switches remain in



the on position when operated, the trouble is in
the Telephone Company provided equipment.
Check for proper polarity of the Telephone
Company provided leads at terminals 1 and 2 (—
and +) of the load terminal strip on the protector;
ascertain that the circuits connected to the
protector do not exceed the current rating of
the protector.

(b) If the trouble is not in the Telephone Company

side, check the type, amount, and polarity
of the CP voltage present on the leads provided
for customer termination at the protector; this
voltage should meet the specifications shown in
Fig. 4.4

Do not attempt any tests or repairs
to the CP equipment.

505 When detailed maintenance information is
required, refer to the following:

44V4A Repeater
e CD- and SD-97047-01
o Section 179-100-303
@ Section AB24.100.01
o Section 332-106-101.
359-Type Equalizer
o Sections 332-116-101 through 332-116-113.
227-Type Amplifier
o Section 024-140-101.
6. CONNECTIONS

6.01 For connecting information refer to Fig. 2,
4, and 5.

7. F58122 AUTOMATIC GAIN CONTROL AMPLIFIER
7.01  Physical and Electrical Characteristics

(a) The F58122 AGC amplifier is identical in
size and connections to the 227-type amplifier

ISS 2, SECTION 463-360-102

used in the 44V4A repeater shelf. It is used
to limit the inband signal power in the transmitting
leg from CP facilities to Bell System facilities.

(b) The gain of the F58122 AGC amplifier is

continuously adjustable from —10 dB to +25
dB. The ability to insert loss is necessary when
interfacing with a +7 transmission level point
(TLP) transmit leg from CP facilities. The
clamped output power of the amplifier is adjustable
from —20 dBm to 0 dBm.

(¢c) The F58122 amplifier is normally adjusted

to clamp at a power level 13 dB below the
TLP. When the output side of the amplifier is
at the 0 TLP, the minimum protection criteria
permits an inband 3-second average output
power of —13 dBm. If the input signal to the
amplifier should be increased to a level that
produces an instantaneous signal greater than
—7 dBm at the output of the amplifier, the AGC
action of the amplifier changes the output to —7
dBm after 20 milliseconds and then to —13 dBm
after a time interval varying from 300 to 500
milliseconds. When the input level to the amplifier
is such that the output level of the amplifier is
between —7 and —18 dBm, the AGC action of
the amplifier changes the output level to —13
dBm after a time interval varying from 0.3 to
3 seconds.

7.02 Adjustments: Gain adjustments are made

by means of the LEV ADJ control (R3) and
switch S1 (see Fig. 6). The combined setting of
these two controls provides a range of —10 to +25
dB gain. The setting of the AGC ADJ control
(R20) determines the points at which clamping of
the amplifier output begins. The range of the
AGC ADJ control is from 0 to —20 dBm. Before
making adjustments, refer to the circuit order card
to determine the TLP at the input and output of
the amplifier. With an input signal 10 dB below
the input TLP of the amplifier, the amplifier gain
must be adjusted (using LEV ADJ and S1 as
required) to provide an output level which is 10
dB below the output TLP of the amplifier. The
AGC ADJ control must then be adjusted to reduce
the output of the amplifier by 3 dB (13 dB below
output TLP). The following example shows the
method of adjusting F58122 AGC amplifier for a
typical input and output TLP.
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BELL SYSTEM SIDE

CUSTOMER SIDE

INTERF ACE CUSTOMER-PROV I DED
| | CONNECTING EQUIPMENT
Ji 227-TYPE J2 BLOCK
T | > AMPLIFIER " | =3
] ] - —
ROV IN T T oot T RCV
PAIR " R | 4 T CRI TP k| |
TO BELL | ! | |
SYSTEM | F58122 AGC |
FACILITY T| 1 AMPLIFIER 2 or
IN
TRMT _ ouT | .| OUT _ 6 rip TRMT
PAIR RI 16 CR
; + -
| [ vore 2) | -48 BAT. Y T0 OTHER
—_——
| | | b | 44v4A REPEATER
L _L ] SHELF (NOTE 2)
NOTES :
T0 KS-20944 I. EACH 44V4A REPEATER SHELF HAS FACILITIES FOR 2
PROTECTOR WHEN CIRCUITS. SHOWN ARE THE CONNECTIONS FOR I CIRCUIT.
CP POWER IS USED - CONNECTIONS FOR OTHER CIRCUIT 1S IDENTICAL AS
T SHOWN, EXCEPT FOR BATTERY AND GROUND CONNECTIONS,
WHICH ARE EXPLAINED IN NOTE 2. FOR ALIGNMENT
1 PROCEDURES FOLLOW EXISTING PRACTICES AND PART 7.
2. VIEWING THE 44V4A REPEATER SHELF FROM THE BACK,
KS- 15620, L14 CONNECT BATTERY TO THF FIRST STANDOFF ON THE LEFT
: AND GROUND TO TERMINAL 15 OF J4 LOCATED ON THE
POWER SUPPLY
LEFT. BATTERY AND GROUND 1S FACTORY WIRED TO
OTHER CIRCUIT ON THE SAME SHELF.
Fig. 2—#Connections—Voice Connecting Arrangement C234W¢
Example: 44V4A repeater associated with the AGC amplifier).

(a) Assume that the circuit order card shows
an input TLP of —4 and an output TLP of

+4.

Connect the DET jack of the 21A TMS to the
amplifier output (AMPL OUT jack on the 44V4A
repeater associated with the AGC amplifier).

(e) Adjust the LEV ADJ control on the AGC

(b) Set switch S1 to the counterclockwise position

(when more than 10 dB of gain is required °

set S1 to clockwise position) and LEV ADJ control
(R3) to the +8 position; set the AGC ADJ control

amplifier for a detector reading of —6 dBm

on the 21A TMS (10 dB below output TLP).

(R20) fully clockwise to the 0 dBm position.
This provides an amplifier gain of +8 dB, the
amount of gain required to raise the TLP from

—4 to +4.

(c) Adjust the oscillator test level of a 21A
transmission measuring set (TMS), or
equivalent, to —14 dBm at 1000 Hz (10 dB below

input TLP).

(d) Connect the OSC jack of the 21A TMS to
the amplifier input (AMPL IN jack on the

Page 6

(fy Slowly adjust the AGC ADJ control on the
AGC amplifier in a counterclockwise direction
until a detector reading of —9 dBm is obtained
on the 21A TMS (13 dB below output TLP).
Because of long time constants, this adjustment
must be made by turning the AGC ADJ slowly
while noting the change in the detector reading.

(g) The amplifier is now adjusted to clamp the
output power to a level 13 dB below the
TLP (—9 dBm at +4 TLP).
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CIRCUIT
BREAKER
SWITCHES

KS-20944 PROTECTOR
COVER CLOSED

TELEPHONE
COMPANY LEADS

LEADS FOR CUSTOMER LOAD TERMINAL STRIP
TERMINATIONS i (FOR TELEPHONE COMPANY
TERMINATIONS)

KS-20944 PROTECTOR COVER OPEN

Fig. 3—$KS-20944 Protectorq
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| KS-20944 PROTECTOR

(SEE NOTE)
GRD (R) I |
LEADS FOR
CUSTOMER |
TERMINAT ION -V (BK) I
| | I | | |
(CURRENT (VOLTAGE (CURRENT
| BREAKER) BREAKER) BREAKER) ‘
| 2 2 ) 2 |
| [&:1} €83 cB2
| o 7 |
| A |
»t
CRI ’
| (BK) ! 2 (R) |
@
_ + |
NOTE ! TELEPHONE CO
KS-20944 LI FOR 24 VOLT AT I5 AMP -y PROVIDED AND
KS-20944 L2 FOR 48 VOLT AT |5 AMP INSTALLED

KS-20944 L3 FOR 24 VOLT AT 30 AMP

K2-20944 L4 FOR 48 VOLT AT 30 AMP

PROTECTORS WILL TRIP IN 25 MILLISECS (MAXIMUM):

ON OVERVOLTAGE OF 38 VOLTS (24 VOLT UNIT) AND 68 VOLTS
(48 VOLT UNIT), ON OVERLOAD OF 18 AMPERES (15 AMP UNIT)
AND 36 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC
VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT GRD.

Fig. 4—#Schematic—KS-20944 Protectorg

(h) Reduce the oscillator test level of the 21A (G) Use the preceding method and refer to Fig.
TMS by 5 dB (15 dB below input TLP); the 6 to adjust the AGC amplifier for other
detector reading should drop by 2 dB (15 dB TLPS.

below output TLP). This checks the limiting
action of the amplifier. The AGC action of the amplifier will
make it impossible to measure the
overall loss of the circuit using test
(i) Disconnect the 21A TMS from the 44V4A levels that exceed 13 dB below the

repeater. TLP. It is suggested that loss
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66C1-16
CONNECTING BLOCK

A B C D
O0—0—0—0

( -48v !
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-48v
-48V

TO TELEPHONE CO

SIDE OF KS-20944

PROTECTOR (NOTE 1)
GRD

-48v
-48V

-48V

10 GRD 4
CONNECT ING
ARRANGEMENTS
(NOTE 2)

GRD
GRD

-48V 3

N

L~

-48v
-48V

GRD 32

GRD

/

NOTES:

‘\4"‘~STRAPS

(NOTE 1)

la— STRAPS

(NOTE 1)

l. USE 14-GAUGE WIRE TO CONNECT FROM

KS-20344 PROTECTOR TO CONNECTING BLOCK;
PROVIDE MULTIPLE STRAPS AS DETERMINED
BY NUMBER OF CONNECTING ARRANGEMENTS

TO BE CONNECTED TO.

measurements from the customer
equipment to another location be
conducted at a test level of 13 dB
below TLP. To minimize the possibility
of a misunderstanding, it is imperative
that each individual involved with
testing the circuit understands that

USE SOLDER TO MAKE
THE CONNECTION OF THE 14-GAUGE WIRE
AND STRAPS TO THE CONNECTING BLOCK.

2. USE "D" INSIDE WIRE OR EQUIVALENT TO
MAKE CONNECTIONS FROM CONNECT ING
BLOCK TO CONNECTING ARRANGEMENTS.
EACH CONNECTING BLOCK PROVIDES MEANS
FOR CONNECTING TO 48 CIRCUITS, HOWEVER,
DO NOT EXCEED THE MAXIMUM CURRENT
RATING OF THE KS-20944 PROTECTOR.

Fig. 5—#Typical Power Distribution Connections Between KS-20944 Protector and C

ting Arrang tsq

a reduced test level is being used.

Some testboards and VF patch bays
are not equipped to send reduced test
levels. Higher test levels may be used
to test those portions or directions of
the circuit in which an AGC amplifier
(F58122) is not used.
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Page 10
10 Pages

Fm—————mm——————————
, R3 R20

| LEV ADY AGC ADY

| -2 o -10

| -4 + St -15 -5

| -6 +6 O (;g%) e}

| -8 o0 w5y 2 0

] 10t L o GAIN dbm

L CONTROLS ON F58122 AMPLIFIER

Fig. 6—Adjustment Controls on F58122 Automatic

Gain Control Amplifier



BELL SYSTEM PRACTICES
AT&TCo Standard

VOICE CONNECTING ARRANGEMENT C232wW

1. GENERAL

1.001 This addendum supplements Section
463-360-103, Issue 2.

1.002 This addendum is issued to change reference
to a section in Part 2 and Part 5.

1.003 The following change applies to Part 2:

(a) In Part 2, under ORDERING GUIDE, in
the note associated with J98615BJ, List 2,

24V4C Terminal Repeater Shelf or J98615BA,
List 1, 24V4B Terminal Repeater Mounting Unit,
change the reference to Section AB24.100.01 to
read Section 852-307-101.

1.004 The following change applies to Part 5:

(a) In Part 5.07, under the heading 24V4C
Repeater, change the reference to Section
AB24.100.01 to read Section 852-307-101.

© American Telephone and Telegraph Company, 1971, 1972 Page 1
Printed in U.S.A. 1 Page



BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-360-103

S
EE ADDENDUM Issue 2, April 1972

VOICE CONNECTING ARRANGEMENT C232W

1. GENERAL

1.01  This section provides identification, installation,

operation, maintenance, and connecting
information for Voice Connecting Arrangement
C232W. The equipment used to implement Voice
Connecting Arrangement C232W is determined by
the requirements of the specific installation (see
Table A and Part 2, ORDERING GUIDE and
DESIGN FEATURES). This arrangement provides
a 2-wire voiceband only connection, without signaling,
between customer-provided (CP) equipment and Bell
System 2-wire or 4-wire facilities. This arrangement
does not provide dc continuity between the CP
equipment and the Bell System facility, and does
not pass 20-Hz ringing. The customer is expected
to provide inband signaling when using this
connecting arrangement.

1.02 This section is reissued to include information

on the KS-20944 protector, to add Fig. 6,
7, and 8, and to change Fig. 4 and 5.

1.03 This issue of the section is based on the
following drawings:

SD-1E207-01, Issue 1

SD-69613-01, Issue 2B

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

1.04 If the customer wants a copy of the Technical

Reference which covers this interface
specification, the customer should contact the local
Telephone Company Business Office or the Marketing
Representative.

2. IDENTIFICATION
PURPOSE
e To provide a voiceband only connection
between CP 2-wire equipment and Bell
System 2-wire or 4-wire facilities
o To provide longitudinal isolation
o To limit excessive levels from CP equipment

and to provide protection for personnel
against hazardous voltages.

TABLE A
BELL SYSTEM EQUIPMENT NO. OF CKTS, TYPE OF
FACILITY REQUIRED PER UNIT MOUNTING
. Backboard
%ﬁ)ﬁszrv‘”ce 1 |or Flat
Surface
2-Wire J53050D,L1 4 28-Inch
Interconn. Unit Relay Rack
Protected Repeat
Coil (Locally 1 ;"c“flly od
Engineered) ngineer
J98615BA, L1 16C or 81A
Repeater Unit App. Mtg.
4-Wire 1
J98615BJ,L2 23-Inch
Repeater Shelf Relay Rack

© American Telephone and Telegraph Company, 1972

Printed in U.S.A.
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ORDERING GUIDE

COVER

Page 2

@ J53050D, List 1 Interconnecting Unit, for
use with 2-wire facilities—each unit provides
four voice coupler circuits.

e Coupler, Voice, 31B-49, (Fig. 1) for use with
2-wire facilities—provides one voice coupler
circuit per unit.

Note: A protected repeat coil (Fig. 2) may
be used with 2-wire facilities if local requirements
permit. Local engineering must specify repeat
coil to be used and provide values and details
for modification.

o J98615BJ, List 2, 24V4C Terminal Repeater
Shelf or J98615BA, List 1, 24V4B Terminal
Repeater Mounting Unit, for use with 4-wire
facilities. Each unit provides one voice
coupler circuit (the transmission characteristics
of the J98615BJ, List 2 and the J98615BA,
List 1 are identical; mounting requirements
determine which repeater should be used).

BELL SYSTEM
TERMINATION

CUSTOMER
TERMINATION

Fig. 1—31B Voice Coupler

T0

BELL
SYSTEM
FACILITY

T cr
T0
D CUSTOMER
3 )R R PROV | DED
EQUI PMENT
R R

TYPICAL VALUES:

RI = KS - 20200, LI, OR EQUIV.
47 OHMS, 1/8 WATT

CRI = 426 AN, OR EQUIV.
+18 VOLTS, | WATT

Fig. 2—Typical Protected Repeat Coil-Locally Engineered

Note: For plug-in components refer to Section
AB24.100.01; when automatic control of signal
power level is required, order F58122 automatic
gain control (AGC) amplifier for use in the
transmitting leg from the CP equipment
to Bell System facilities instead of the
standard 227-type amplifier shown in Section
AB24.100.01 (Fig. 5).

Associated Apparatus (Order Separately)

o KS-15620, List 14 Rectifier or equivalent
(to provide —48 volts to 24V4 repeaters
when required).

Note: This rectifier meets acceptable noise

requirements as explained under Power Supplies

in Section 332-104-102. Other rectifiers may
be used when specified by local engineering.

o ED-90273-70, Group 33 Adapter (two required)
for mounting 19-inch rectifier on relay rack.

o KS-14532 Power Cord
List 1—10 ft.
List 2—2 ft.
List 3—15 ft.
List 4—20 ft.

List 5—25 ft.



e Cable, Wiring, “D” inside, or equivalent (for
cabling from connecting arrangement to
interface connecting block).

e Block, Connecting, 66M1-50 (Fig. 3).

CUSTOMER
1DE CIRCUIT

| NUMBER

TELEPHONE
COMPANY
SIDE

B BRIDGING
CLIP

Fig. 3—Typical Interface Connecting Block

Note: Other types of blocks may be used
when specified by local engineering.

e Clip, Bridging, B (25 per pkg).

o PKS-20944, List 2 Protector (Optional—must
be provided when CP power supply is
used)—see Fig. 6 and 7.

e Block, Connecting, 66C1-16 or equivalent
(for providing distribution of power when
KS-20944 protector is used between CP
power supply and more than one connecting
arrangement of any type—see Fig. 8).

Note: The cumulative current drain of the
connecting arrangements connected to a
KS-20944 protector must not exceed the
maximum current rating of the protector.

ISS 2, SECTION 463-360-103

For instance, if the maximum current drain
for one connecting arrangement is 1.0 ampere
and the maximum current rating of a KS-20944,
List 2 protector is 15 amperes, no more than
15 connecting arrangements may be connected
to the protector (this example is for illustrative

purposes only).

e Wire, AM, 14 gauge, paired, red and black,
P-384614 or equivalent (for cabling from
the KS-20944 protector to the 66C1-16
connecting block—see Fig. 8).4

Replaceable Components

e Plug in components of 24V4 repeater.
DESIGN FEATURES
J53050D, List 1 Interconnecting Unit

e Mounts on standard 23-inch relay rack.

e Four circuits per unit on 2-inch by 23-inch
mounting plate.

e Each circuit provides a 2-wire voiceband
transmission path (voice coupler) to and from
the CP equipment.

e Provides impedance match of either 600
ohms to 600 ohms (option Z) or 900 ohms
to 600 ohms (option Y).

e Provides transformer isolation and hazardous
voltage protection between CP equipment
and Bell System facilities.

31B Voice Coupler

e Approximate dimensions 4 inches long by
2-3/4 inches wide by 2 inches high.

e Mounts on backboard or any flat surface.
e Each unit provides one 2-wire voiceband
transmission path to and from the CP

equipment.

e Connects directly to CP equipment without
use of interface connecting block (Fig. 4).

e Provides 1:1 impedance match.
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o Provides transformer isolation and hazardous
voltage protection between CP equipment
and Bell System facilities.

24V4C Repeater Shelf

e Mounts on standard 23-inch relay rack on
1-3/4 inch centers.

o One repeater circuit per shelf.

o Each circuit provides a 2-wire to 4-wire
voiceband transmission path (voice coupler)
from the CP equipment to Bell System
facilities and a 4-wire to 2-wire voiceband
transmission path from Bell System facilities
to the CP equipment.

o Provides transformer isolation and hazardous
voltage protection between CP equipment
and Bell System facilities.

e Limits the inband signal power applied to
Bell System facilities when equipped with
F58122 AGC amplifier.

24V4B Repeater Unit

o Mounts in key unit apparatus mountings
such as the 16C or 31A.

o One repeater circuit per unit.

e Each circuit provides a 2-wire to 4-wire
voiceband transmission path (voice coupler)
from the CP equipment to Bell System
facilities and a 4-wire to 2-wire voiceband
transmission path from Bell System facilities
to the CP equipment.

o Provides transformer isolation and hazardous
voltage protection between CP equipment
and Bell System facilities.

o Limits the inband signal power applied to
Bell System facilities when equipped with
F58122 AGC amplifier.

$KS-20944, List 2 Protector (Fig. 6 and 7)
e Components are mounted in a 5-1/2 by 4-1/2

by 3-1/2 inch box with hinged cover, designed
to mount on a wall or any flat surface.
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o Provides screw terminals inside of box for
connection to Bell System equipment.

o Provides two external 14-gauge color-coded
leads for connection to CP power source ([R]
GRD, [BK] —V).

o Provides current and voltage limiting between
Bell System equipment and CP power source.

e Protector circuit breakers trip in 25
milliseconds on overvoltage, current overload,
reversed voltage polarity, improper grounding,
or ac voltage from CP power source as
follows:

(a) Overvoltage of 68 volts dc

(b) Current overload of 18 amperes
(c) Reversed dec polarity

(d) Improper ground

(e) AC voltage greater than 18 volts.

@ Protector circuit breaker switch provides a
means for removing CP power from Bell
System interconnecting equipment.

Caution: The circuit breaker switch
removes voltage from the load (Bell System)
side of the protector only; voltage will still
be present on terminals and components
inside the protector box.

e Provides hazardous voltage protection
between CP power source and Bell System
equipment.4

3. INSTALLATION

3.01 Locate the voice connecting arrangements in

an area free of dampness and excessive
dust or dirt, with adequate room for access to
front and rear of equipment and connecting blocks.
The 24V4C and the J53050D typically mount on a
23-inch relay rack, the 24V4B mounts in a key
unit apparatus mounting, and the 31B voice coupler
mounts on a backboard or any flat surface.

3.02 Use “D” inside wiring cable or equivalent
to terminate the leads associated with the
CP equipment on the interface connecting block.



Stencil trunk number and lead designations on
interface connecting block designation strip (Fig. 8).
‘When 31B voice couplers are used, make connections
directly to the screw terminals on the coupler
(Fig. 1).

3.03 When required, the customer must provide
a 117V 60-Hz power outlet within power
cord length of the customer-designated mounting
location of the connecting arrangement (see
ORDERING GUIDE for cord lengths).

3.04 The power outlet supplying connecting

arrangement(s) must not be under control
of a switch and should be on a separately fused
power circuit to prevent accidental loss of ac line
voltage. Where local instructions permit, secure
the power cord to the outlet with a power cord
plug retainer assembly.

3.05 Refer to the appropriate section in Division
167 for proper grounding of power plants.

$KS-20944 PROTECTOR

3.06 When CP power source is used to power

the connecting arrangement, a KS-20944
protector must be provided between the CP power
source and the connecting arrangement. Mount
the KS-20944 protector on a wall or suitable flat
surface near the interface connecting block. Use
the AM-type, 14-gauge wire or equivalent to make
connections from the protector to the 66C1-16
connecting block. Terminate one end of the wiring
to the screw terminals (term. — and +) of the load
terminal strip provided on the protector (see Fig.
T). Solder the other end of the wiring to terminals
in column D of the connecting block as shown in
Fig. 8; using the 14-gauge wire, solder the multiple
straps to the terminals in column D of the connecting
block as shown in Fig. 8, depending on the number
of connecting arrangements provided. Use “D”
inside wire cable or equivalent to make connections
from the quick-connect terminals in columns A, B,
and C of the connecting block to the battery and
ground terminals on the connecting arrangements.q

4. OPERATION
4.01 Incoming Call:
(a) When 2-wire facilities are used, the J53050D

interconnecing unit (voice coupler circuit),
the 31B voice coupler, or the locally modified
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repeat coil provides a 2-wire transmission path
from Bell System facilities to the CP equipment.

(b) When 4-wire facilities are used, the 24V4C

repeater or the 24V4B repeater provides a
4-wire to 2-wire transmission path from Bell
System facilities to the CP equipment.

4.02 Outgoing Call:

(a) When 2-wire facilities are used, the J53050D

interconnecting unit (voice coupler circuit),
the 31B voice coupler, or the locally modified
repeat coil provides a 2-wire transmission path
from the CP equipment to Bell System facilities.

(b) When 4-wire facilities are used, the 24V4C

repeater or the 24V4B repeater provides a
2-wire to 4-wire transmission path from the CP
equipment to Bell System facilities.

5. MAINTENANCE

5.01 When there is an indication of trouble in

the connecting arrangement(s), the circuit
at fault must be opened at the interface connecting
block to verify in which direction the trouble exists.
The circuit can be opened at the connecting block
by removing the B bridging clip associated with
each lead.

5.02 Precautions should be taken when performing

tests to avoid adversely affecting service to
the customer. Local instructions should be followed
with reference to notifying the customer before
performing the tests.

5.03 Tests—J53050D List 1 Interconnecting
Unit: Perform normal circuit order

transmission tests. The insertion loss of the

interconnecting unit is a nominal 1 dB at 1000 Hz.

5.04 Tests—31B Voice Coupler: Perform normal

circuit order transmission tests. The insertion
loss of the voice coupler is a nominal 0.6 dB at
1000 Hz.

5.05 For maintenance and tests on the 24V4B

repeater or the 24V4C repeater, refer to
existing practices. Alignment procedures for the
F58122 AGC amplifier, when used with the 24V4
repeater, are described in Part 7.
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5.06 #7ests—KS-20944 Protector (Fig. 6 and 7):

If circuit breaker switches are tripped (in
the off position) return them to the on position;
if circuit breaker switches cannot be operated to
the on position, perform tests as follows:

(a) Disconnect Telephone Company provided

wiring from terminals 1 and 2 (— and +)
of the load terminal strip on the protector under
test. If the circuit breaker switches remain in
the on position when operated, the trouble is in
the Telephone Company provided equipment.
Check for proper polarity of the Telephone
Company provided leads at terminals 1 and 2 (—
and +) of the load terminal strip on the protector;
ascertain that the circuits connected to the
protector do not exceed the current rating of
the protector.

(b) If the trouble is not in the Telephone Company

side, check the type, amount, and polarity
of the CP voltage present on the leads provided
for customer termination at the protector; this
voltage should meet the specifications shown in
Fig. 7.4

Do not attempt any tests or repairs
to the CP equipment.

5.07 When detailed maintenance information is
required, refer to the following:

24V4C Repeater
CD- and SD-97047-01
Section 179-100-303
Section AB 24.100.01

Section 332-105-103.

24V4B Repeater
CD- and SD-99739-01
Section 179-100-303
Section AB 24.100.01

Section 332-105-102.
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359-Type Equalizer

Sections 332-116-101 through 332-116-113.
227-Type Amplifier

Section 024-140-101.
6. CONNECTIONS

6.01 For connecting information refer to Fig. 4,
5,7, and 8.

7. F58122 AUTOMATIC GAIN CONTROL AMPLIFIER
7.01 Physical and Electrical Characteristics:

(a) The F58122 AGC amplifier is identical in

size and connections to the 227-type amplifier
used in the 24V4 repeater. It is used to limit
the inband signal power in the transmitting leg
from CP facilities to Bell System facilities.

(b) The gain of the F58122 AGC amplifier is

continuously adjustable from —10 dB to +25
dB. The ability to insert loss is necessary when
interfacing with a 47 transmission level point
(TLP) transmit leg from CP facilities. The
clamped output power of the amplifier is adjustable
from —20 dBm to 0 dBm.

(¢) The F58122 amplifier is normally adjusted

to clamp at a power level 13 dB below the
TLP. When the output side of the amplifier is
at the 0 TLP, the minimum protection criteria
permits an inband 3-second average output
power of —13 dBm. If the input signal to the
amplifier should be increased to a level that
produces an instantaneous signal greater than
—T7 dBm at the output of the amplifier, the AGC
action of the amplifier changes the output to —7
dBm after 20 milliseconds and then to —13 dBm
after a time interval varying from 300 to 500
milliseconds. When the input level to the amplifier
is such that the output level of the amplifier is
between —7 and —13 dBm, the AGC action of
the amplifier changes the output level to —13
dBm after a time interval varying from 0.3 to
3 seconds.

7.02 Adjustments: Gain adjustments are made

by means of the LEV ADJ control (R3) and
switches S1 (Fig. 9). The combined setting of these
two controls provides a range of —10 to +25 dB
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B. TYPICAL VOICE CONNECTING ARRANGEMENT C232w
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Fig. 4—#Connections-Voice Connecting Arrangement C232W, 2-Wire Facilityqd
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Fig. 5—#Connections-Voice Connecting Arrangement C232W, 4-Wire Facility4
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CIRCUIT
BREAKER
SWITCHES

KS-20944 PROTECTOR
COVER CLOSED

TELEPHONE
COMPANY LEADS

LEADS FOR CUSTOMER
TERMINATIONS

LOAD TERMINAL STRIP
(FOR TELEPHONE COMPANY
TERMINATIONS)

KS-20944 PROTECTOR COVER OPEN

Fig. 6—#KS-20944 Protectorq

Page 9



SECTION 463-360-103

KS=20944 PROTECTOR

KS=20944 L2 FOR 48 VOLT AT 15 AMP

KS=-20944 L3 FOR 24 VOLT AT 30 AMP

K2-20944 L4 FOR 48 VOLT AT 30 AMP

PROTECTORS WILL TRIP IN 25 MILLISECS (MAXIMUM):

ON OVERVOLTAGE OF 38 VOLTS (24 VOLT UNIT) AND 68 VOLTS
(48 VOLT UNIT), ON OVERLOAD OF 18 AMPERES (15 AMP UNIT)
AND 36 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC
VOLTAGE GREATER THAN I8 VOLTS, OR INCORRECT GRD.

(SEE NOTE)
GRD (R) | |
LEADS FOR
CUSTOMER |
TERMINATION -V (BK) |
’ G¥/| | :[ ' I
‘ Wem——pom—— =1 Fm—= Y= — P—— l
(CURRENT =Ly (VOLTAGE (CURRENT
| BREAKER) BREAKER) BREAKER ) |
| 2 Q2 2 |
| [o:]] €83 c82
I W 7 |
) |
»t
| |
| (BK) ! 2 (R) \
| 4 |
- |-J1_ |
NOTE : TELEPHONE CO
KS=-20944 L) FOR 24 VOLT AT |5 AMP -y PROVIDED AND
INSTALLED

Fig. 7—#Schematic—KS-20944 Protectord

gain. The setting of the AGC ADJ control (R20)
determines the points at which clamping of the
amplifier output begins. The range of the AGC
ADJ control is from 0 to —20 dBm. Before making
adjustments, refer to the circuit order card to
determine the TLP at the input and output of the
. amplifier. With an input signal 10 dB below the
input TLP of the amplifier, the amplifier gain
must be adjusted (using LEV ADJ and S1 as
required) to provide an output level which is 10
dB below the output TLP of the amplifier. The
AGC ADJ control must then be adjusted to reduce
the output of the amplifier by 3 dB (13 dB below
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output TLP). The following example shows the
method of adjusting F58122 AGC amplifier for a
typical input and output TLP.

Example:

(a) Assumé that the circuit order card shows
an input TLP of —4 and an output TLP of
+4.

(b) Set switch S1 to the counterclockwise position
(when more than 10 dB of gain is required
set S1 to clockwise position) and LEV ADJ control
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CONNECTING BLOCK

o0—O0—0—0

(-48V
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-V

-48v
-48V

TO TELEPHONE CO
SIDE OF KS-20944
PROTECTOR (NOTE 1)

GRD
:TT\ )
q'\STRAPS
(NOTE 1)
T0 GRD 4
CONNECT ING
ARRANGEMENTS GRD
(NOTE 2) GRD
|
l— STRAPS
{ T (vote 1)
|
|
-48v 31l
-48v i
-48v
GRD 32
GRD
GRD
N
NOTES:

I, USE 14-GAUGE WIRE TO CONNECT FROM
KS-20944 PROTECTOR TO CONNECTING BLOCK;
PROVYDE MULTIPLE STRAPS AS DETERMINED
BY NUMBER OF CONNECTING ARRANGEMENTS

TO BE CONNECTED TO.

USE SOLDER TO MAKE

THE CONNECTION OF THE 14-GAUGE WIRE
AND STRAPS TO THE CONNECTING BLOCK.

2. USE "D" INSIDE WIRE OR EQUIVALENT TO
MAKE CONNECTIONS FROM CONNECTING
BLOCK TO CONNECTING ARRANGEMENTS.
EACH CONNECTING BLOCK PROVIDES MEANS
FOR CONNECTING TO 48 CIRCUITS, HOWEVER,
DO NOT EXCEED THE MAXIMUM CURRENT
RATING OF THE KS-20944 PROTECTOR.

Fig. 8—#Typical Power Distribution Connections Between KS-20944 Protector and Connecting Arrangementsq

(R3) to the +8 position. Set the AGC ADJ
control (R20) fully clockwise to the 0 dBm position.
This provides an amplifier gain of +8 dB, the
amount of gain required to raise the TLP from
—4 to +4.

(¢) Adjust the oscillator test level of a 21A
transmission measuring set (TMS), or

equivalent, to —14 dBm at 1000 Hz (10 dB below
input TLP).

(d) Connect the OSC jack of the 21A TMS to

the amplifier input (AMPL IN jack on the
24V4 repeater associated with the AGC amplifier).
Connect the DET jack of the 21A TMS to the
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amplifier output (AMPL OUT jack on the 24V4
repeater associated with the AGC amplifier).

(e) Adjust the LEV ADJ control on the AGC
amplifier for a detector reading of —6 dBm
on the 21A TMS (10 dB below output TLP).

(f) Slowly adjust the AGC ADJ control on the
AGC amplifier in a counterclockwise direction
until a detector reading of —9 dBm is obtained
on the 21A TMS (138 dB below output TLP).
Because of long time constants, this adjustment
must be made by turning the AGC ADJ slowly
while noting the change in the detector reading.

(g) The amplifier is now adjusted to clamp the
output power to a level 13 dB below the
TLP (—9 dBm at +4 TLP).

(h) Reduce the oscillator test level of the 21A

TMS by 5 dB (15 dB below input TLP); the
detector reading should drop by 2 dB (15 dB
below output TLP). This checks the limiting
action of the amplifier.

(i) Disconnect the 21A TMS from the 24V4
repeater.

() Use the preceding method and refer to Fig.
9 to adjust the AGC amplifier for other
TLPs.

T T T T T T T T T
: R3 R20 |
l LEV ADJ AGC ADJ |
| 2 9 ., -10 :
| - +4 St -15 -5 |
| -e (D = oo |
| -8 ¥ oo +1sap 2 ° [
| S10T o GAIN dbm |
| !

| CONTROLS ON F58122 AMPLIFIER

Fig. 9—Adjustment Controls on F58122 Automatic
Gain Control Amplifier
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The AGC action of the amplifier will
make it impossible to measure the
overall loss of the circuit using test
levels that exceed 13 dB below the
TLP. It is suggested that loss
measurements from the customer
equipment to another location be
conducted at a test level of 13 dB
below TLP. To minimize the possibility
of a misunderstanding, it is imperative
that each individual involved with
testing the circuit understands that
a reduced test level is being used.
Some testboards and VF patch bays
are not equipped to send reduced test
levels. Higher test levels may be used
to test those portions or directions of
the circuit in which an AGC amplifier
(F58122) is not used.
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119A INTERCONNECTING UNIT
IDENTIFICATION, INSTALLATION, CONNECTIONS,
OPERATION, AND MAINTENANCE

1. GENERAL

1.01 The 119A interconnecting unit (IU), Fig. 1,

provides a connection between customer-provided
(CP) 2-wire terminal equipment and Bell System
2-wire cable facilities for the transmission of dec
supervisory signals and voiceband transmission over
the same conductors (tip and ring). When a 4-wire
to 4-wire application is required, two 119A IUs
must be supplied. The 119A IU will maintain a
degree of longitudinal balance of cable facilities at
voiceband frequencies regardless of the balance to
ground of the CP equipment. The 119A IU -also
provides for protection of cable facilities against
hazardous voltages and current originating in the
CP equipment. The circuit will not pass conventional
ringing signals, does not provide protection against
faulty network control signaling, and does not
provide voiceband signal power limiting.

1.02 The 119A IU does not replace the need for

station protector blocks. “‘Sneak” current
fuse protection for the 119A IU is required at
stations fed by exposed facilities.

1.03 This issue of the section is based on the
following drawings:

SD-1G286-01 Issue 1
CD-1G286-01 Issue 1

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION
PURPOSE
o To provide a 2-wire connection between CP

terminal equipment and Bell System metallic
voice-grade private line facilities

o To provide for the transmission of de signaling
and voice transmission over the same pair
of wires

e To maintain longitudinal balance at voice
frequencies

e To provide protection for Telephone Company
personnel and equipment against hazardous
voltages and currents.

ORDERING GUIDE

o Unit, Interconnecting, 119A (one IU required
per CP terminal equipment—two units are
required for 4-wire applications).

Associated Apparatus (order separately)

e Wire, Inside D, or equivalent (for connecting
the T and R leads from the 119A IU to
the Telephone Company 2-wire cable facility)

o Wire, Ground, No. 14 (for connecting the
ground terminal of the 119A IU to an
approved grounding electrode).

Replaceable Components

e Fuse, Type AGC, 175MA (3AG), Bussman,
or Fuse, Type 312.175 (3AG), Littelfuse

The resistance and operate time of
these fuses are vital to the proper
operation of the circuit—do not
substitute a different type.

o Pack, Circuit, FT6
o Pan, Base, 840804926
e Cover, 840129365

o Cover, Front, 840127948.

®© American Telephone and Telegraph Company, 1973

Printed in U.S.A.
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4-3/4 IN.

FRONT COVER-HINGED
FOR CUSTOMER ACCESS
TO SCREW TERMINALS

SCREW TERMINALS FOR
CUSTOMER-PROVIDED AND
INSTALLED WIRING .

ACCESS HOLES FOR TELEPHONE
COMPANY-PROVIDED WIRING

Fig. 1—119A Interconnecting Unit

DESIGN FEATURES e Size—approximately 4 3/4 by 7 by 2 inches
(See Fig. 1.)
119A Interconnecting Unit
o Weight—approximately 2.2 pounds.

e Consists of an FT6 circuit pack mounted e Passive device—does not require power for
on an 840804926 base pan, enclosed by an operation.
840129365 (light grey) cover.

e Provides voice transmission range from
e Mounts in any position on a wall or any approximately 300 to 3000 Hz.
suitable flat surface.
e Maintains dc continuity for low speed signaling
e Provides one keyhole slot and one screw such as relay control or push-to-talk operation
hole in base pan for mounting unit. of intercom systems. Will pass loop signaling
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or simplex dc pulses up to about 20 pulses
per second between resistive station
terminations. For other terminations, such
as relays, the pulsing speed will be lower.
DX signaling may be used up to about 12
pulses per second.

o Provides arresters to limit surge voltage
levels in excess of 230 4-35 volts applied to
the IU from the Bell System cable facilities.

e Provides zener diodes and fuses to limit
the voltage and current from the CP
equipment to 75 +4 volts peak conductor
to ground, 150 48 volts peak between
conductors and 175 ma per conductor.

e Provides thermal switches which can be
manually reset after overload condition has
occurred and been removed.

o Maintains de continuity and permits metallic
de signaling with a maximum current of 150
ma per conductor; permits simplex or duplex
signaling with a maximum current of 60
ma in either or both conductors. Maximum
working voltage 70V peak conductor to
ground or 140V peak between conductors.

o Provides a degree of balance at voiceband
frequencies for the 2-wire transmission path
regardless of the balance of the CP equipment.

o Provides screw terminals for connection to
Bell System 2-wire cable facility and to CP
equipment.

o Provides heavy-duty ground screw terminal
for connection to an approved grounding
electrode.

e Provides hinged front cover for customer

access to screw terminals for connection to
his equipment.

INSTALLATION AND CONNECTIONS

The location of the 119A IU shall be determined
by the following conditions:

o The IU may be mounted in any position on
a wall or other smooth flat surface.

ISS 1, SECTION 463-361-100

o The IU should be located in an area free
of dampness and excessive dust or dirt, with
adequate room for access to the equipment
for maintenance and connections. The ambient
temperature of the area should not exceed
140°F.

Note: In general, there is no restriction on
the length of the customer interface cord
which provides the transmission path between
the CP equipment and the IU. The Bell
System responsibility terminates at the interface
terminals of the IU. The D inside wire
between the IU and the telephone line terminal
or protector block is restricted only to the
presentation of a neat station appearance.
The No. 14 ground wire run from the IU
should be as short and straight as possible.

3.02 Install the 119A IU as follows.

(1) Remove and discard Fiberglas tape.

(2) Remove the snap-off cover assembly and
the FT6 circuit pack.

(3) To install the IU on a wall, position the

base pan vertically against the wall with key-
hole slot up. The base pan should be positioned
so that the customer has unobstructed access to
the screw terminals (DT and DR) on the unit
which are provided for connection to the CP
equipment. Secure the base with two screws
(not supplied with unit).

(4) Remove 2 inches of the cable sheath from

the D inside wire and cut off the two unused
wires as close to the sheath as possible. Route
the D inside wire (right side) and the No. 14
station ground wire (left side) through the access
holes and strain relief posts on the base pan
(see Fig. 1, 8, and 4).

Note: The No. 14 station ground wire must
be routed to clear the component leads
projecting from the underside of the FT6
circuit pack. Improper routing will result in
bowing of the printed circuit board when the
FT6 circuit pack is remounted on the base
pan.

(5) Feed the ground wire and the D inside wire

through the hole provided insuring that the
sheath of the D inside wire remains below the
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board and only the T, R, and ground wires pass
through the hole. Reattach the FT6 circuit pack
to the base pan using the four screws provided,;
ascertain that the circuit board is not bowed by
the wiring underneath.

(6) Connect the No. 14 station ground wire to

terminal G on the metal heat sink on the
FT6 circuit pack (see Fig. 2, 3, and 4). Insure
that the ground wire insulation extends above
the level of the circuit board. The other end
of the No. 14 station ground wire must be
connected to an approved grounding electrode.
Attach ground warning tag 3013B (not supplied
with unit).

(7) Refer to Section 460-100-201 for proper station
grounding procedures.

(8) Perform tests shown in 5.04 after installing.

(9) Connect the two leads from the D station
wire to terminals T and R on the printed
wiring board.

Caution: Do not overtighten screws on
the printed wiring board.

(10) When connections have been completed,
replace the snap-on cover assembly.

3.03 The installer should instruct the customer

to raise only the hinged portion of cover to
gain access to interface terminals DT and DR.
Caution customer that overtightening screw
terminals may cause stripping. The installer
will not connect the interface leads to the IU and
will not provide ground to the customer.

3.04 At locations served by exposed facilities

provide “sneak” current protection by mounting
60A fuses on a 123-type station protector supported
by a 94A protector mounting. Both units can be

RESET BUTTONS

SCREW TERMINALS
FOR CUSTOMER —
PROVIDED AND
INSTALLED WIRING

SCREW TERMINALS
FOR CONNECTION
TO TELEPHONE
COMPANY 2-WIRE
CABLE FACILITY

SCREW TERMINAL
FOR TELEPHONE
COMPANY-PROVIDED
GROUND WIRE

Fig. 2—FT6 Circuit Pack
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STRAIN RELIEF POSTS
(LOCATED ON BASE PAN
UNDER CIRCUIT PACK)

STRAIN RELIEF POSTS
(LOCATED ON BASE PAN SCREW
UNDER CIRCUIT PACK)

TIP AND RING
SCREW TERMINALS

COVER

GROUND

SCREW TIP AND RING
TERMINAL

SCREW TERMINALS

Fig. 3—119A Interconnecting Unit—Pictorial

mounted on a 1094 protector mounting as shown
in Section 460-100-400.

4. OPERATION

4.01 Voltage and Current Protection: Fuses

F1 and F2 (see Fig. 5), zener diodes CR1
and CR2, surge arresters E1 and E2, and thermal
switches S1, S2, S8, and S4 provide hazardous
current and hazardous voltage protection for personnel
and equipment.

4.02 Surge arresters (gas tubes) E1 and E2 short

the line to ground through the heavy duty
ground screw terminal G and the No. 14 station
ground wire, when potentials in excess of 230 volts

are applied on the cable facility side of the IU.
Since a path to ground can be established through
the gas tubes (surge arresters) at voltages lower
than the breakdown voltage of the regular station
protector, “sneak” current protection for the 119A
IU is required at locations served by exposed
cables.

4.03 Fuses F1 and F2 have a resistance of

approximately 10 42 ohms and are rated to
operate at 175 ma. When the circuit current,
because of improper loading by the customer,
exceeds 175 ma, one or both of the fuses will
operate. The snap-off cover assembly must be
removed to replace the fuses.
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Fig. 4—Route of Station Wiring and Location of Terminals

4.04 When the voltage from the CP equipment

exceeds 75 44 volts peak to ground on either
the tip or ring lead (150 4-8 volts from tip to ring),
zener diodes CR1 and CR2 will break down and
limit the voltage to 75 44 volts conductor to ground.

Page 6

When this overvoltage condition exists and the
impedance of the CP equipment is sufficiently low,
power will be dissipated in the zener diodes causing
the zener diode heat sink to become warm. When
the temperature of the aluminum block (heat sink)
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1 .FUSES ARE BUSSMAN TYPE AGC, |7SMA(3AG), OR LITTELFUSE TYPE 312.175(3AG),
REPLACEMENT WITH THE PROPER FUSE IS IMPERATIVE; THE RESISTANCE
AND OPERATE TIME OF THE FUSE ARE VITAL TO THE PROPER OPERATION OF THE CIRCUIT.
2.81,52,53 AND S4 ARE THERMAL SWITCHES MOUNTED ON THE SAME HEAT SINK AS CRI

AND CR2.

Fig. 5—Schematic—119A Interconnecting Unit

on which the diodes are mounted reaches 194°F,
one or more of the thermal switches S1, S2, S3,
or S4, which are mounted on the same heat sink,
will function to open the circuit. Therefore, the
IU circuit has the capability to limit the voltage
from the CP equipment indefinitely. The reset
buttons located on the top of the thermal switch
body (see Fig. 2) must be depressed to restore
the circuit to normal after the thermal switches
have operated. The reset buttons will not restore
the circuit to normal until the temperature of the
heat sink drops to approximately 184°F. The
snap-off cover assembly must be removed to gain
access to the thermal switch reset buttons.

4.05 Transmission and Signaling: Signals to

and from the CP equipment pass through
transformer T1 in the 119A IU. This transformer
is designed to provide a 1:1 coupling for ac signals
with a minimum amount of low frequency envelope
delay distortion. The transformer windings are
connected series opposing to minimize the possibility
of an unbalanced current saturating the transformer.
Capacitors C1, C2, C3, and C4 together with
inductor L1, serve to insure good longitudinal
balance.

4.06 The 119A IU pi'ovides approximately 35 dB
of longitudinal signal suppression at 1000
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Hz. It provides a voice frequency range of
approximately 300 to 3000 Hz; the return loss in
this range is at least 24 dB; the attenuation deviation
in this range is less than 0.4 dB. The insertion
loss at 1000 Hz is 0.8 dB. Series dc loop resistance
of the IU is 56 to 80 ohms.

5. MAINTENANCE

5.01 Follow local instructions to obtain circuit
release before performing tests.

5.02 Maintenance of the 119A IU on the customer’

premises should be limited to local tests,
replacing fuses, resetting thermal breakers and
checking the condition of the telephone line (protectors
and sneak current fuses if used).

Note: Do not attempt individual component
repair or replacement on the printed circuit
pack; replace the 119A IU.

5.03 Apparatus Required to Perform Tests:

o KS-16979, List 1 or KS-14510, List 1 volt-ohm-
milliammeter, or equivalent.

5.04 Tests:

(a) Before commencing tests check for hazardous

voltages as follows: Measure the voltage
from T to G, R to G, and from DT to G, from
DR to G, and between DT and DR, and between
T and R using the 300V scale on meter. (Measure
both ac and de.) If 70V de or 50V ac or more
is present from T to G, R to G, DT to G or
DR to G, or 140V dc or 100V ac or more is
present between DT and DR, or between T and
R, it is ‘an indication that a hazardous voltage
may be present. In this case, wear rubber
gloves and take proper safety precautions.

(b) Remove the wires from terminals DT, DR,

T and R on the FT6 circuit pack. Do not
remove the No. 14 station ground wire from
terminal G. Mark or tag wires so that polarity
is not reversed when reconnecting.

Page 8

(c) If voltages exceeding the limits in step (a)
are present, perform the following tests:

(1) With the unit disconnected repeat step (a)
on the interface leads to determine the
origin of the hazardous voltage.

(2) Take steps to remove the hazardous

voltage from the line, or report the
condition to your supervisor. If CP equipment
is causing this condition, report the condition
to the customer.

(8) Do not attempt further tests or repairs
until the hazardous voltage condition has
been corrected.

(d) Check for blown fuse (F1 or F2) on FT6

circuit pack. Measure the resistance of the
fuses (10 42 ohms). Replace with the same
type fuse if defective. Retest after replacement.

The operate time and resistance of
these fuses are vital to the proper
operation of the circuit—do not
substitute.

(e) Depress the reset buttons on thermal switches
S1, S2, S8, and S4 (see Fig. 2).

(f) Using the volt-ohm-milliammeter, measure

the resistance between terminal DT and
terminal T. Repeat this measurement between
terminal DR and terminal R. The meter should
indicate a resistance between 28 ohms and 40
ohms in each instance.

(g) Using the volt-ohm-milliammeter, measure

the resistance between terminal DT and
terminal G. The meter should indicate an open
circuit after an initial capacitive charging current.
Repeat this measurement between terminal DR
and terminal G, between terminal T and terminal
G, and between terminal R and terminal G.
All terminals should indicate an open circuit to
ground.

(h) If the above tests indicate trouble in the
119A IU, replace the FT6 circuit pack or
119A 1IU.

(i) Reconnect the T, R, DT and DR leads
(maintain polarity).



5.05 If the tests are satisfactory, and trouble
condition still exists, follow local reporting
procedures for CP trouble.

k&> Do not attempt any test or repair to
the customer-provided equipment.

ISS 1, SECTION 463-361-100

506 When in the repairman’s judgment the

trouble is located in the CP equipment, the
Repair Service Bureau should be notified so that
proper Maintenance of Service Charge billing can
be initiated as outlined in Section 660-101-312
entitled Maintenance of Service Charge on Services
With Customer-Provided Equipment (CPE).
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-370-101
Issue 3, September 1975

PROTECTIVE CONNECTING ARRANGEMENTS C24 AND C2H

1. GENERAL

1.01  This section provides identification, installation,

operation, maintenance, and connecting
information for Protective Connecting Arrangements
(PCAs) C24 and C2H (Fig. 1, 2, and 8). These
PCAs provide for the connection of customer-provided
(CP) 4-wire voice communications facilities to a tie
trunk circuit associated with a Bell System PBX
or Centrex system. They also provide an E and
M type signaling interface. They are not intended
for providing entrance facilities for CP microwave
channels. PCA C24 provides for the connection
of the CP facilities to a Bell System PBX trunk
circuit and consists of an interconnecting unit
J53050C, List 2 (Fig. 4), and a 24V4C repeater
shelf J98615BJ, List 2, equipped with plug-in
components. PCA C2H provides for the connection
of the CP facilities to a trunk circuit associated
with a Bell System Centrex system. When used
with a Centrex-Customer (Centrex-CU) System,
PCA C2H consists of the same equipment as PCA
C24. For a Centrex-Central Office (Centrex-CO)
system, PCA C2H consists of an interconnecting
unit J53050C List 2, a signaling extension unit
J98605AM, and either a 24V4C repeater shelf
J98615BJ List 2, or a 44V4A intermediate repeater
shelf J98615AH List 2 equipped with plug-in
components. The 24V4C is used when the PCA is
associated with Bell System 2-wire voice facilities
while the 44V4A is used with Bell System 4-wire
voice facilities. A KS-15620, List 22 rectifier, or
equivalent, may be used to power the PCAs if
other Bell System battery and ground are not
available.

Note: An X76090 loop-back panel may be
provided at the customer’s premises to facilitate
testing the connecting arrangement from the
serving central office.

1.02 This section is reissued to:

o Include coverage of the J98605AM signaling
lead extension unit which replaces the
J98605AH, now rated MD. (Information
required for maintenance of existing installations
using the JO98605AH has been retained.)

o Include information on the KS-15620, List 22
rectifier which replaces the KS-15620, List 14,
now rated MD.

e Add current drain information.

o Replace the term Voice Connecting Arrangement
(VCA) with Protective Connecting Arrangement
(PCA). ’

e Add post-installation test.
o Expand maintenance information.

o Remove KS-20944 protector from Design
Features.

1.03  If the customer wants a copy of the Technical

Reference which covers this interface
specification, he should contact the local Telephone
Company Business Office or the Marketing
Representative.

1.04 This issue of the section is based on the
following drawings:

CD-1E254, Issue 1 and SD-1E254, Issue 1
(J53050C, L2 IU)

CD-97047, Issue 5D, Appendix 2D, and
SD-97047, Issue 16D (V4 Repeaters)

J98605AM, Issue 13 (JI8605AM Signaling
Lead Extension Unit)

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION
PURPOSE
e To provide a 4-wire connection between CP

communications facilities and Bell System
PBX or Centrex System

© American Telephone and Telegraph Company, 1975

Printed in U.S.A.
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BELL SYSTEM SIDE + CUSTOMER SIDE
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Fig. 1—Simplified Schematic—PCAs C24 (PBX) and C2H (Centrex-CU)

e To provide E and M signaling from and to ORDERING GUIDE

CP communications facilities
.
o To provide for extension of the signaling
and transmission leads to the central office
when Centrex-CO is used
°
o To limit excessive levels from CP communications
facilities, to provide protection for telephone
company personnel against hazardous voltages,
to insure longitudinal balance, and to repeat
network control signaling.

Page 2

Unit, Interconnecting, J53050C, List 2—for
PCAs C24 and C2H. Each unit provides
four signal isolation (applique) circuits.

Shelf, Repeater, Terminal 24V4C, J98615BJ,
List 2—for use with PCAs C24 (PBX), C2H
(Centrex-CU), or when C2H (Centrex-CO)
is used with Bell System 2-wire facilities.
Each unit provides one voice coupler circuit;
for plug-in components, see Note. (24V4A
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Fig. 4—J53050C, List 2 IU

can also be used but is not recommended
because it does not have a terminal strip
for easy connection to external circuits.)

e Shelf, Repeater, Intermediate 44V4A,
J98615AH, List 2—for use when C2H
(Centrex-CO) is used with Bell System 4-wire
facilities. Each unit provides two voice
coupler circuits per shelf. For plug-in
components, see Note.

Note: For plug-in components, refer to
Section 852-307-101. When automatic control
of signal power level is required, order F58122
automatic gain control (AGC) amplifier for use
in the transmitting leg from the CP facilities
to Bell System equipment instead of the
standard 227-type amplifier shown in Section
852-307-101. (See Fig. 1, 2, and 3.)

e Unit, Extension Lead Signaling, J98605AM-1
or 2—for use with PCA C2H (Centrex-CO):

J98605AM-1: Order both List 1 and List
A to get a mounting assembly with wiring
and connectors for six circuits; order one
List WA (A-B lead capacitor) for each 334B
relay to be installed; order required number

of 334B relays (Fig. 12) separately, one per
circuit.

J9IB605AM-2: Order List 1 to get a mounting
assembly with wiring and connectors for six
circuits; order required number of 334D
relays (Fig. 12) separately, one per circuit.

Associated Apparatus (Order Separately)

e Rectifier, List 22, KS-15620 (2 amperes at
—48 volts)—required when Bell System battery
and ground are not available at installation
site.

Note: This rectifier meets acceptable noise
requirements as explained under Power Supplies
in Section 332-104-102. Other rectifiers may
be used when specified by local engineering.
Typical current drain for a single C24 (PBX)
or C2H (Centrex-CU) arrangement is 0.018
ampere; for a single C2H (Centrex-CO)
arrangement, 0.205 ampere. Be sure that
rectifier capacity is adequate for the number
of PCAs installed.

e Adapter, Group 33, ED-90273-70 (two

required)—for mounting 19-inch rectifier on
relay rack.
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o Cord, Power, KS-14532
List 1—10 ft.
List 2—2 ft.
List 3—15 ft.
List 4—20 ft.
List 5—25 ft.

o Cable, Wiring, “D” Inside, or equivalent—for
cabling from connecting arrangement to
interface connecting block.

o Block, Connecting, 66M1-50 (Fig. 5).

Note: Other types of blocks may be used
when specified by local engineering.

o Clip, Bridging, B (25 per pkg).

e Block, Connecting, 66 Type (for connectin
telephone company facilities).

o Panel, Loop-Back, X76090 (optional).

Note: The loop-back panel mounts on a
standard 23-inch relay rack. Four circuits are
provided per panel. Power must be provided
from a local —48 volt source with a local fusing
arrangement.

o Protector, List 2, KS-20944 (optional)—must
be provided when CP power supply is used
to power the PCAs. See Fig. 15 and 16.

o Block, Connecting, 66C1-16 or equivalent—
for providing distribution of power when
KS-20944 protector is used between CP
power supply and more than one connecting
arrangement of any type. See Fig. 17.

Note: The cumulative current drain of the
connecting arrangements connected to a
KS-20944 protector must not exceed the
maximum current rating of the protector.
For instance, if the maximum current drain
for one connecting arrangement is 1.0 ampere
and the maximum current rating of a KS-20944,
List 2 protector is 15 amperes, no more than
15 connecting arrangements may be connected

Page 6

to the protector (this example is for illustrative
purposes only).

o Wire, AM, 14 gauge, paired, red and black,
P-384614 or equivalent—for cabling from
the KS-20944 protector to the 66C1-16
connecting block. See Fig. 17.

Replaceable Components

o Fuses, T0A (1-1/8 amp) (J53050C, List 2
1)

e Plug-in components of 44V4A repeater
o Plug-in components of 24V4C repeater
o Relay, 303K (J53050C, List 2 IU)

e Relay, 334B (J98605AM-1 Signaling Lead
Extension Unit)

e Relay, 334D (J98605AM-2 Signaling Lead

Extension Unit)

SLEUENSION Uiy

o Relay, 303E (J98605AH [MD] Signaling Lead
Extension Unit).

DESIGN FEATURES

J53050C, List 2 Interconnecting Unit
o Mounts on standard 23-inch relay rack
o Size—4 by 23 inches

e Four signal isolation (applique) circuits per
unit

® Accepts ground and battery supervisory
signals over CFM lead from CP facilities

e Provides closure (to ground) and open
supervisory signals over CFE lead to CP
facilities

e Provides dc isolation of the signaling leads
between the CP facilities and the signaling
lead extension unit.

24V4C Repeater Shelf

e Mounts on standard 23-inch relay rack on
1-3/4 inch centers.



o Size—2 by 23 inches.

e One repeater circuit per shelf.

e Each circuit provides a 2-wire to 4-wire
voiceband transmission path (voice coupler)
from Bell System equipment to CP facilities
and a 4-wire to 2-wire voiceband transmission
path from CP facilities to Bell System
equipment.

e Limits the inband signal power applied to
Bell System facilities when equipped with
F58122 AGC amplifier.

o Provides transformer isolation and hazardous
voltage protection between CP facilities and
Bell System equipment.

e Typical current drain per circuit: 0.018
ampere (single amplifier).

44V4A Repeater Shelf

o Mounts on standard 23-inch relay rack on
1-3/4 inch centers.

o Size—2 by 23 inches.

e Two repeater circuits per shelf.

e Each circuit provides a 4-wire voiceband
transmission path (voice coupler) to and from
the CP facilities.

e Limits the inband signal power applied to
Bell System equipment when equipped with
F58122 AGC amplifier.

o Typical current drain per circuit: 0.018
ampere (single amplifier).

J98605AM Signaling Lead Extension Unit
o Mounts on standard 23-inch relay rack
o Size—2 by 23 inches
o Six circuits per unit

e Provides signaling lead extension from
connecting arrangement to central office

e Provides loop-strapping options

ISS 3, SECTION 463-370-101

e Typical current drain per circuit: 0.187
ampere.

3. INSTALLATION

3.01 Locate the PCAs in an area free of dampness

and excessive dust or dirt with adequate
room for access to front and rear of equipment
and connecting blocks. The associated equipment
typically mounts on a standard 23-inch relay rack.
(Fig. 6, 7, and 8).

3.02 Wire the equipment as shown in Fig. 9, 10,

and 11. Mount the interface connecting
block in a position that will facilitate testing
between it and the PCA equipment. Use the “D”
inside wiring cable or equivalent to terminate the
leads associated with the CP equipment on the
interface connecting block. Stencil trunk number
and lead designations on interface connecting block
designation strip (see Fig. 5). Install the proper
plug-in components in the 24V4C or 44V4A repeaters.
(When the AGC amplifier is used, see 7.02 for
adjustment procedures.) For PCA C2H (Centrex-CO),
make the signaling lead extension unit adjustments
as given in 3.03. Apply power as shown in Fig. 9,
10, and 11. Before installing bridging clips on the
block to connect Bell System wiring to CP wiring,
perform the quick test in 3.08 to determine if the
PCA operates properly. If it does not, recheck
installation and connections; if necessary, perform
the maintenance procedures in Part 5 of this
practice.

Note: The CB and CG terminals are for CP
signal battery and CP signal ground, respectively.
Telephone company battery and ground should
never be connected to these terminals.

3.03 Signaling Lead Extension Unit Adjustments
(J98605AM) (Fig. 2, 3, and 12)

(a) Adjust network resistor R1 to equal the

PBX or CO loop resistance, +125 ohms.
When adjusting R1, be sure that at least one
of the network capacitance screw switches (C1,
C2, C3) is open (up). Using an ohmmeter,
measure the resistance of R1 across test points
TP1 and TP3 with the extension circuit (334-type
relay) removed from its socket.

(b) It is desirable to have a 4 microfarad (uf)

capacitor across the A and B leads. If the
external circuit (the repeater) does not provide

Page 7



SECTION 463-370-101
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Fig. 5—Typical Interface Connecting Block
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e 23 IN. »
KS-15620, L22
4 IN. RECT IF IER
(NOTE 1)
4N, INTERCONNECT ING UNIT J53050C, L2
CKT CKT
PCA FOR 3 2 ' o
FOUR TIE
TRUNK 1-3/4 IN. 24V4C REPEATER SHELF NO. 4 —
CONNECT I0NS }
1-3/4 IN. 24V4C REPEATER SHELF NO. 3 -
t
1-3/4 IN. 24V4C REPEATER SHELF NO. 2
}
1-3/4 IN. 24V4C REPEATER SHELF NO. 1 CKT -4
TO INTERFACE
} CONN BLOCKS
OTHER GROUPS OF PCA'S
FOR TIE TRUNK CONNECTIONS OTHER
(NOTE 2) CKTS
0 INSIDE
WIRING
TABLES
NOTES:

I. SEE ORDERING GUIDE FOR CURRENT
REQUIREMENTS.,

2. EACH TIE TRUNK CONNECTION REQUIRES ONE

1U CIRCUIT AND ONE REPEATER CIRCUIT.

Fig. 6—Typical Rack Mounting—PCA C24 (PBX) or C2H (Centrex-CU), Front View

this, insert one by closing the MPC screw switch
on the 334D relay, or, where 334B relays are
used, by wiring one across the A and B leads.
In no case should the A-B capacitance exceed 4
uf; therefore, if the external circuit has a capacitor
of more or less than 4 uf, disconnect it before
connecting the 4 uf capacitor of the extension
circuit. To properly match the A-B capacitance
of 4 uf, the extension circuit network capacitance
should be 6 pf (C1 and C2 closed). Refer to
SD-1C364-01 for more information on these
adjustments.

Power Requirements

3.04 When required, the customer must provide
a 117V 60-Hz power outlet within power

cord length of the customer-designated mounting
location of the connecting arrangement (see
ORDERING GUIDE for cord lengths).

3.05 The power outlet supplying connecting

arrangement(s) must not be under control
of a switch and should be on a separately fused
power circuit to prevent accidental loss of ac line
voltage. Where local instructions permit, secure
the power cord to the outlet with a power cord
plug retainer assembly.

3.06 Refer to appropriate section in Division 167
for proper grounding of power plants.
3.07 KS-20944 Protector (Fig. 15 and 16): When

a CP power source is used to power the
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[ ol
f 23 IN. —s|
KS-15620, L22
4N RECTIF IER
COMMON (NOTE 2)
£QUIPMENT
SIGNALING LEAD EXTENSION UNIT J9860SAM-1, LI AND LA
2 1IN OR
J9B605AM-2, LI (FOR MAX 6 TIE TRUNK CKTS) (NOTE 1)
4N INTERCONNECTING UNIT J53050C, L2
KT CKT
3 2 1 ]
PCA FOR
FOUR TIE 1-3/4 IN. 24V4C REPEATER SHELF NO. 4 —
TRUNK )
CONNECT 10NS ¥
1-3/4 IN. 24VC REPEATER SHELF NO. 3
)
}
1-3/4 IN. 24V4C REPEATER SHELF NO. 2 }-\
1 |
T
1-3/4 IN. 24V4C REPEATER SHELF NO. | CKT 1-4
¥
TO INTERFACE
CONN BLOCKS
OTHER GROUPS OF PCA!S o
FOR TIE TRUNK CONNECTIONS c;:gR
(NOTE 3)
D INSIDE
WIRING
NOTES: CABLES

1. SIGNALING LEAD EXTENSION UNIT CAN BE EQUIPPED
WITH FROM ONE TO SIX CIRCUITS, ONE FOR EACH

TIE TRUNK.

2. SEE ORDERING GUIDE FOR CURRENT REQUIREMENTS
3. EACH TIE TRUNK CONNECTION REQUIRES ONE U
CIRCUIT, ONE EXTENSION CIRCUIT, AND ONE REPEATER

CIRCUIT.

Fig. 7—Typical Rack Mounting—PCA C2H (Centrex-CO), 2-Wire Local Channel, Front View

connecting arrangement, a KS-20944 protector must
be provided between the CP power source and
the connecting arrangement. Mount the KS-20944
protector on a wall or suitable flat surface near
the interface connecting block. Use the AM-type,
14-gauge wire or equivalent, to make connections
from the protector to the 66C1-16 connecting block.
Terminate one end of the wiring to the screw
terminals (term. — and +) of the load terminal
strip provided on the protector. Solder the other
end of the wiring to terminals in column D of the
connecting block as shown in Fig. 17. Using the
14-gauge wire, solder the multiple straps to the

Page 10

terminals in column D of the connecting block as
shown in Fig. 17, depending on the number of
connecting arrangements provided. Use “D” inside
wire cable or equivalent to make connections from
the quick-connect terminals in columns A, B, and
C of the connecting block to the battery and ground
terminals on the connecting arrangements. The
customer must connect his power supply to the
red (GRD) and black (—V) wires extending from
the protector.

Warning: The circuit breaker switch
removes voltage from the load (Bell System)



ISS 3, SECTION 463-370-101

23 IN.
KS-15620, L22
4 IN. RECTIF IER
COMMON (NOTE 2)
EQUIPMENT
SIGNALING LEAD EXTENSION UNIT J98605AM=1, L1 AND LA
2N OR
J98605AM-2, LI (FOR MAX 6 TIE TRUNK CKTS) (NOTE 1)
4 IN, INTERCONNECT ING UNIT J53050C, L2
PCA FOR
FOUR TIE KT KT
TRUNK 3 2 [ 0
CONNECTIONS 44V4A REPEATER SHELF NO, 2
1-3/4 IN. | CKT ‘ CKT
4 3 4
by 44V4A REPEATER SHELF NO. |
1-3/4 IN, | CKT CKT CKT 1-4
| 2
TO INTERFACE
CONN BLOCKS
OTHER GROUPS OF PCA'S
FOR TIE TRUNK CONNECTIONS OTHER
(NOTE 3) CKTS
NOTES:

I. SIGNALING LEAD EXTENSION UNIT CAN BE EQUIPPED
WITH FROM ONE TO SIX CIRCUITS, ONE FOR EACH

TIE TRUNK.

2. SEE ORDERING GUIDE FOR CURRENT REQUIREMENTS.
3. EACH TIE TRUNK CONNECTION REQUIRES ONE I1U
CIRCUIT, ONE EXTENSION CIRCUIT, AND ONE

REPEATER CIRCUIT.

Fig. 8—Typical Rack Mounting—PCA C2H (Centrex-CO), 4-Wire Local Channel, Front View

side of the protector only; voltage will be
present on the upper terminals of the
circuit breaker inside the box as soon as
customer power is connected.

3.08 Post-Installation Test: At the telephone

company side of the interface connecting
block (Fig. 1, 2, and 3), connect a 4-wire telephone,
such as a 500AD, to the CT, CR, CT1, and CR1
leads; —48 volt battery to the CB lead; ground to
the CG lead; a 1013A handset from lead CFE to
ground; and an 81A test set from lead CFM to
ground. Connect talk battery from the —48 volt
supply through a 500-ohm resistor to CR and ground
to CT. (A 2A or 31A KTU can be used for battery
feed instead of the resistor. Refer to Section

518-112-421 for connections.) With the 1013A in
the TALK mode, dial the distant end while
monitoring on the 500AD. The distant end should
answer, and satisfactory transmission should be
possible using the 500AD set. Ask the distant
end to call you back. Put the 1013A in the MON
mode and the 500AD on hook. When the distant
end calls back, the 81A (in the “C” position) should
buzz, indicating battery on the CFM lead. Use
the 500AD to tell the distant end that the test is
complete. Restore the circuit to normal.

4. OPERATION
Note: The operational details for PCAs C24
and C2H depend upon the requirement of the
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switching system to which they are connected.
The protective connecting arrangement provides
a means of transmitting voice, dialing, and
answer/disconnect signals between the telephone
company switching equipment and the CP
facility. When the distant end switching
equipment is customer-provided, close coordination
between the customer and the telephone
company will be required to insure end-to-end
compatibility of the terminal signaling and
supervision circuits.

4.01 Incoming Call—PCAs C24 (PBX) and C2H

(Centrex-CU) Fig. 1

(a) The CP communications facility seizes the

connecting arrangement by placing ground
on lead CFE. This operates the K1 relay in
the signal isolation (applique) circuit, which in
turn places ground on the E lead toward the
Bell System PBX tie trunk or the Centrex-CU
equipment. The Bell System equipment responds
to this seizure by connecting dial pulse receiving
equipment to the E lead and returning dial tone,
if provided, to the CP communications facility
over leads CT1 and CR1 to indicate readiness
to receive dial pulses.

(b) The CP communications facility transmits

dial pulses by alternately opening and closing
the CFE lead. Relay K1 in the signal isolation
circuit repeats dial pulses to the Bell System
equipment over lead E.

(¢) When dial pulses have been received, the

Bell System equipment may transmit answer
supervision to the CP communications facility
by placing battery on the M lead. This operates
the K2 relay in the signal isolation circuit, which
in turn places battery on the CFM lead toward
the CP facility.

(d) The 24V4C repeater provides a 4-wire to
2-wire transmission path from the CP facility
to the Bell System equipment.

4.02 OQutgoing Call—PCAs C24 (PBX) and C2H

(Centrex-CU) Fig. 1

(a) The Bell System tie trunk or Centrex-CU

equipment seizes the connecting arrangement
by placing battery on the M lead. This operates
the K2 relay in the signal isolation circuit, which
in turn places battery on the CFM lead toward
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the CP facility; the CP facility returns dial tone,
if provided, over leads CT and CR. The Bell
System equipment then outpulses the digits by
alternately applying battery and ground to lead
M. The digits are repeated to the CP facility
over lead CFM.

(b) The CP facility indicates answer supervision

by placing ground on lead CFE which operates
K1 relay in the signal isolation circuit in the
same manner as an incoming call. The resulting
K1 contact closure repeats the answer supervision
to the Bell System equipment by grounding the
E lead.

(¢) The 24V4C repeater provides a 2-wire to
4-wire transmission path from the Bell System
equipment to the CP facility.

4.03 Disconnect—PCAs C24 (PBX) and C2H

(Centrex-CU) Fig. 1

(a) When the Bell System end goes on-hook

first, the Bell System equipment removes
battery from lead M which releases the K2 relay
in the signal isolation circuit. The K2 relay
released removes battery from and applies ground
to the CFM lead toward the CP facility. This
ground should be recognized by the CP facility
as a disconnect signal. The CP facility should
then remove ground from the CFE lead, which
in turn causes the K1 relay in the signal isolation
circuit to release, removing ground from the E
lead toward the Bell System equipment and
restoring the connecting arrangement to the idle
condition.

(b) When the customer end goes on-hook first,

the CP facility removes ground from lead
CFE toward the signal isolation circuit causing
the K1 relay to release. K1 relay released
removes ground from lead E toward the Bell
System equipment. When the distant party goes
on-hook, or is released by the switching system,
the Bell System equipment subsequently removes
battery from lead M which releases the K2 relay
in the signal isolation circuit. Relay K2 released
removes battery from and applies ground to the
CFM lead toward the CP facility and restores
the connecting arrangement to the idle condition.

4.04 Incoming Call—PCA C2H (Centrex-CO)

2-Wire or 4-Wire Local Channel (Fig. 2

and 3)



(a) The CP communications facility seizes the

connecting arrangement by placing ground
on lead CFE. This operates the K1 relay in
the signal isolation circuit, which in turn places
ground on the E lead toward the signal lead
extension circuit. This ground operates the S
relay, which in turn causes the Bell System CO
to connect dial pulse receiving equipment to the
connecting arrangement and to return dial tone,
if provided, to the CP communications facility
over leads CT1 and CR1 to indicate readiness
to receive dial pulses.

(b) The CP communications facility transmits

dial pulses by alternately opening and closing
the CFE lead. Relay K1 in the signal isolation
circuit repeats dial pulses to the signal lead
extension circuit over lead E. Relay S follows
the dial pulses and subsequently extends them
to the Bell System CO.

(¢) When dial pulses have been received, the

Bell System CO may transmit answer
supervision to the CP communications facility
by unbalancing the signal lead extension circuit
in the connecting arrangement which causes R
relay to operate which places battery on the
M lead toward the signal isolation circuit. This
operates the K2 relay, which in turn places
battery on the CFM lead toward the CP facility.

(d) When 2-wire local channel to the Bell System

CO is used, the 24V4C repeater provides a
4-wire to 2-wire transmission path from the CP
facility to the CO.

(e) When 4-wire local channel to the Bell System
CO is used, the 44V4A repeater provides a
4-wire transmission path to the CO.

4.05 Outgoing Call—PCA C2H (Centrex-CO)

2-Wire or 4-Wire Local Channel (Fig. 2

and 3)

(a) The Bell System CO seizes the connecting

arrangement by unbalancing the signal lead
extension circuit which causes the R relay to
operate, subsequently placing battery on the M
lead toward the signal isolation circuit. Battery
on the M lead operates the K2 relay, which in
turn places battery on the CFM lead toward
the CP facility; dial tone, if provided, is returned
from the distant end over leads CT and CR.
The Bell System CO equipment outpulses the
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digits to the connecting arrangement causing
the R relay to follow the dial pulses. The R
relay alternately applies battery and ground to
the M lead toward the signal isolation circuit;
the digits are subsequently repeated to the CP
facility over lead CFM.

(b) The CP facility may provide answer supervision

by placing ground on lead CFE which operates
K1 relay in the signal isolation circuit in the
same manner as an incoming call. The resulting
K1 contact closure repeats the answer supervision
by grounding the E lead toward the signal lead
extension circuit. This ground operates the S
relay which extends answer supervision to the
Bell System CO.

(¢) When 2-wire local channel to the Bell System

CO is used, the 24V4C repeater provides a
2-wire to 4-wire transmission path from the CO
to the CP facility.

(d) When 4-wire local channel to the Bell System
CO is used, the 44V4A repeater provides a
4-wire transmission path to the CP facility.

4.06 Disconnect—PCA C2H (Centrex-CO) 2-Wire

or 4-Wire Local Channel (Fig. 2 and 3)

(a) When the Bell System end goes on-hook

first, a disconnect signal is sent from the
CO to the signal lead extension circuit. The
signal lead extension circuit removes battery from
lead M which releases the K2 relay in the signal
isolation circuit. The K2 relay released removes
battery from and applies ground to the CFM
lead toward the CP facility. This ground should
be recognized by the CP facility as a disconnect
signal. The CP facility should then remove
ground from the CFE lead, which in turn causes
the K1 relay in the signal isolation circuit to
release, removing ground from the E lead toward
the signal lead extension circuit. This releases
the S relay and restores the connecting arrangement
to the idle condition.

(b) When the customer end goes on-hook first,

the CP facility removes ground from lead
CFE toward the signal isolation circuit causing
the K1 relay to release, which removes ground
from lead E toward the signal lead extension
circuit. This releases the S relay, sending a
disconnect to the CO. When the CO releases,
the R relay operates, removing battery from
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lead M toward the signal isolation circuit,
subsequently releasing the K2 relay. The K2
relay released removes battery from and applies
ground to the CFM lead toward the CP facility,
restoring the connecting arrangement to the idle
condition.

5. MAINTENANCE

5.01 Where there is an indication of trouble in

the connecting arrangement(s), the circuit
at fault must be opened at the interface connecting
block to verify in which direction the trouble exists.
The circuit can be opened at the connecting block
by removing the B bridging clip associated with
each lead.

5.02 Precautions should be taken when performing

tests to avoid adversely affecting service to
the customer. Local instructions should be followed
with reference to notifying the customer before
performing the tests.

Note: In no case should the CPE be used
to perform end-to-end testing.

5.03 The repairman should first check the PCA
for blown fuses, loose or broken wires and
connectors, adequate battery and ground, and
verify that the CO/PBX cable pairs are good. Any
defects found should be repaired and tested before
the equipment is reconnected to the customer’s
facility. If the trouble persists, continue with the
trouble-shooting procedures described below.

5.04 Perform the post-installation tests described

in 3.08 to determine if there is trouble in
the PCA or the telephone company 2- or 4-wire
facilities behind the PCA. If the tests in 8.08 can
be completed successfully, and the areas checked
in 5.03 are satisfactory, then the trouble is probably
in the CPE.

505 When in the repairman’s judgment the

trouble is located in the CPE, the Repair
Service Bureau should be notified so that proper
maintenance of service charge billing can be initiated
as outlined in BSP 660-101-312 entitled Maintenance
of Service Charge on Services With Customer-Provided
Equipment (CPE).
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Do not attempt any tests or repairs
to the customer-provided equipment.

5.06 If the trouble appears to be in the telephone

company 2- or 4-wire facilities remote from
the PCA, follow local practices to have them tested
and repaired. If the PCA appears to be at fault,
test the circuits which are most likely to be involved,
based on the results of the test in 5.04. Faulty
transmission probably points to the repeater as
the source of trouble. Signaling difficulties are
most likely to be caused by a defective J53050C
IU or signaling lead extension unit plug-in relay.
If CP power is being used, check the protector.
When the faulty circuit is found, replace components
or the entire unit, as necessary, or move leads to
an idle circuit if one is available.

5.07 Apparatus Required to Perform Tests

(a) Test cord, 893 cord, 6 feet long, equipped

with two 360A tools (1W13B cord), one
KS-6278 connecting clip, and one 411B (test pick)
tool (for connecting battery to alarm bar of
70-type fuses).

Note: To connect battery to the alarm bar
of 70-type fuses mounted in a 21A fuse block,
insert the tip of the 411B tool (attached to
the 1W13B cord) into the aperture provided
in the fuse block cover, and touch the alarm
bar.

(b) Volt-ohm-meter capable of measuring —48
volts and 1000 ohms.

(¢) Two clip leads, one of sufficient length to
reach from the interface connecting block
to the connecting arrangement.

5.08 Tests—J53050C, List 2 Interconnecting
Unit

(a) Using 893 cord, connect battery to alarm
bar of fuse(s) on interconnecting unit—fuse
alarm lamp DS3 should light.

(b) Open all of the leads of the circuit under

test at the interface connecting block.
Connect battery and ground to leads CB and CG.
Remove leads E and M from the signal lead
extension unit or the Bell System PBX or



Centrex-CU equipment. Apply battery (—48 volts)
to lead M. The K2 relay should operate, indicated
by battery (—48 volts) present between lead
CFM and CG. If K2 relay does not operate,
replace it with a relay known to be good; if
battery still is not present across leads CFM
and CG, measure the resistance between the
two leads. If resistance measures zero, check
for open on lead M; if resistance measures 1000
ohms, check for faulty RT1 resistance lamp or
blown fuse; if resistance measures infinity, check
for open on lead CFM or CG.

(¢) Connect lead CFE to lead CG; K1 relay

should operate, indicated by a ground on
lead E. If K1 relay does not operate, replace
it with a relay known to be good; if K1 relay
still does not operate, check for open on leads
CFE, CG, or E.

(d) On completion of tests, reconnect leads E

and M to the signal lead extension unit or
the Bell System PBX or Centrex-CU equipment.
Remove battery and ground from leads CB and
CG. Replace the B bridging clips at the interface
connecting block associated with the circuit under
test.

5.09 Tests—J98605AM Signaling Lead Extension
Unit

(a) Remove the 334-type relay in the faulty

PCA from its socket to perform tests. It
is not a repairable item and will be replaced if
defective.

(b) Verify the adjustments described in 3.03
and correct any discrepancies.

(c) Return the 334-type relay to its connector

in the signaling unit. If the trouble has not
been cleared, replace the relay. (Perform 3.03
adjustments on any new relays before installing.)

5.10 Tests—J9IS605AH (MD) Signaling Lead

Extension Unit

(2) Remove the 303E relay in the faulty PCA
from its socket and replace it with a known
good one.

(b) Verify all option strapping (Fig. 18 and 14).
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5.11 Tests—24V4C and 44V4A Repeaters: If

the CO cable pairs are verified to be good
and transmission trouble is still present, the repeater
may be defective. The amplifiers, terminal sets,
and equalizers are plug-in units which may be
adjusted or removed and replaced individually to
localize the fault. Refer to the practices listed in
5.14 for additional information. Alignment procedures
for the F58122 AGC amplifier, when used with
the repeater, is covered in Part 7.

5.12 Tests—KS-20944 Protector (Fig. 15 and

16): If circuit breaker switches are tripped
(in the off position), return them to the on position;
if circuit breaker switches cannot be operated to
the on position, perform tests as follows:

(a) Disconnect telephone company-provided wiring
from terminals 1 and 2 (— and +) of the
load terminal strip on the protector under test.
If the circuit breaker switches remain in the on
position when operated, the trouble is in the
telephone company-provided equipment. Check
for proper polarity of the telephone company-provided
leads at terminals 1 and 2 (— and +) of the load
terminal strip on the protector; ascertain that
the circuits connected to the protector do not
exceed the current rating of the protector.

(b) 1If the trouble is not in the telephone company

side, check the type, amount, and polarity
of the CP voltage present on the leads provided
for customer termination at the protector; this
voltage should meet the specifications shown in
Fig. 16.

5.13  After tests have been completed and defective
equipment repaired or replaced, repeat the
post-installation tests in 3.08 to determine that
the PCA is operating correctly. If it is, restore
all circuits to normal and close the connections
between telephone company equipment and CPE.
5.14 When detailed maintenance information is
required, refer to the following:
44V4A Repeater
e CD- and SD-97047-01
e Section 179-100-303

e Section 332-106-101
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o Section 852-307-101.
24V4C Repeater
o CD- and SD-97047-01
o Section 179-100-303
o Section 332-105-103
o Section 852-307-101.
359-Type Equalizer
o Sections 332-116-101 through 332-116-1183.
227-Type Amplifier
o Section 024-140-101.
Signal Isolation (Applique) Circuit (J53050C)
e CD- and SD-1E254.
Signal Lead Extension Circuit
e CD- and SD-95488-01 (for J98605AH)
o CD- and SD-1C364-01 (for J98605AM)
o Section 179-100-309
o Section 859-501-101.
KS-20944 Protector
e Section 463-300-109.
6. CONNECTIONS
6.01 For connecting information, refer to Fig. 9,
10, 11, 18, 16, and 17.
7. F58122 AUTOMATIC GAIN CONTROL (AGC)
AMPLIFIER
7.01 Physical and Electrical Characteristics
(a) The F58122 AGC amplifier is identical in
size and connections to the 227-type amplifier
used in the V4 repeater shelf. It is used to

limit the inband signal power in the transmitting
leg from CP facilities to Bell System equipment.
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(b) The gain of the F58122 AGC amplifier is

continuously adjustable from —10 dB to +25
dB. The ability to insert loss is necessary when
interfacing with a +7 transmission level point
(TLP) transmit leg from CP facilities. The
clamped output power of the amplifier is adjustable
from —20 dBm to 0 dBm.

(¢) The F58122 AGC amplifier is normally

adjusted to clamp at a power level 13 dB
below the TLP. When the output side of the
amplifier is at the 0 TLP, the minimum protection
criteria permits an inband 3-second average
output power of —13 dBm. If the input signal
to the amplifier should be increased to a level
that produces an instantaneous signal greater
than —7 dBm at the output of the amplifier, the
AGC action of the amplifier changes the output
to —7 dBm after 20 milliseconds and then to —13
dBm after a time interval varying from 300 to
500 milliseconds. When the input level to the
amplifier is such that the output level of the
amplifier is between —7 and —13 dBm, the AGC
action of the amplifier changes the ocutput level
to —13 dBm after a time interval varying from
0.3 to 3 seconds.

7.02 Adjustments: Gain adjustments are made

by means of the LEV ADJ control (R3) and
switch S1 (see Fig. 18). The combined setting of
these two controls provides a range of —10 to +25
dB gain. The setting of the AGC ADJ control
(R20) determines the points at which clamping of
the amplifier output begins. The range of the
AGC ADJ control is from 0 to —20 dBm. Before
making adjustments, refer to circuit order card to
determine the TLP at the input and output of the
amplifier. With an input signal 10 dB below the
input TLP of the amplifier, the amplifier gain
must be adjusted (using LEV ADJ and S1 as
required) to provide an output level which is 10
dB below the output TLP of the amplifier. The
AGC ADJ control must then be adjusted to reduce
the output of the amplifier by 8 dB (13 dB below
output TLP). The following example shows the
method of adjusting F58122 AGC amplifier for a
typical input and output TLP:

Example:
(a) Assume that the circuit order card shows

an input TLP of —4 and an output TLP of
+4.



(b) Set switch S1 to the counterclockwise position

(when more than 10 dB of gain is required
set S1 to clockwise position) and LEV ADJ control
(R3) to the +8 position; set the AGC ADJ control
(R20) fully clockwise to the 0 dBm position.
This provides an amplifier gain of +8 dB, the
amount of gain required to raise the TLP from
—4 to +4.

(¢) Adjust the oscillator test level of a 21A

transmission measuring set (TMS), or
equivalent, to —14 dBm at 1000 Hz (10 dB below
input TLP).

(d) Connect the OSC jack of the 21A TMS to
the amplifier input (AMPL IN jack on the
V4 repeater associated with the AGC amplifier).
Connect the DET jack of the 21A TMS to the
amplifier output (AMPL OUT jack on the V4
repeater associated with the AGC amplifier).

(e) Adjust the LEV ADJ control on the AGC
amplifier for a detector reading of —6 dBm
on the 21A TMS (10 dB below output TLP).

(f) Slowly adjust the AGC ADJ control on the
AGC amplifier in a counterclockwise direction
until a detector reading of —9 dBm is obtained
on the 21A TMS (13 dB below output TLP).
Because of long time constants, this adjustment
must be made by turning the AGC ADJ slowly
while noting the change in the detector reading.
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(g) The amplifier is now adjusted to clamp the
output power to a level 13 dB below the
TLP (-9 dBm at +4 TLP).

(h) Reduce the oscillator test level of the 21A

TMS by 5 dB (15 dB below input TLP); the
detector reading should drop by 2 dB (15 dB
below output TLP). This checks the limiting
action of the amplifier.

(i) Disconnect the 21A TMS from the V4 repeater.

(j) Use the preceding method and refer to
Fig. 14 to adjust the AGC amplifier for
other TLPs.

The AGC action of the amplifier will
make it impossible to measure the
overall loss of the circuit using test
levels that exceed 13 dB below the
TLP. It is suggested that loss
measurements from the customer
equipment to another location be
conducted at a test level of 13 dB
below TLP. To minimize the possibility
of a misunderstanding, it is imperative
that each individual involved with
testing the circuit understands that
a reduced test level is being used.
Some testboards and VF patch bays
are not equipped to send reduced test
levels. Higher test levels may be used
to test those portions or directions of
the circuit in which an AGC amplifier
(F58122) is not used.
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INTERCONNECTING UNIT J53050C,, TO BELL
E ] Ml LiST 2 PER SD-1E254 SYSTEM CTH | w-BL !
J, c - GROUND CRI | BL-W 2
NOTE 2
§ 9 o— ( ) et | w-0 3
A |
cR | 0-w 4
Fuse D33 70A I
ALARM -1 3] CFM | w-G 5
LAMP 8 D CB-ONE LEAD PER UNIT ot Tow 5
/ PR L cTI | w-BR 7
MULT TO OTHER P |cre CRI | BR-W 8
FUSES ON UNIT G |CG-ONE LEAD PER UNIT o Tws p
2
SEE TABLES A AND B FOR CONNECT IONS ® | sw 0
AND STRAPS
TABLE B CFM | R-BL "
TABLE A STRAPS ON J53050C, LIST 2 CFE | BL-R 12
TERMINALS ON J53050C, cti | r-0 1
CKT LIST 2 - Ts(1) 1s(1) 15(2) 15(3) 3
. F T CRI | 0-R 14
NO A B c b £ s N ROM 0| FROM| TO | FROM | TO
54 | 33| 58 | 28| 58 |28 s LCT_[Rre 15
0 | 3828 48 (58
P . - 44 [ 33| 48 38| 48 |38 CR_|GR 16
1 2 4
52 | 41 22 34 | 43| 38 |57 38 |57 CFM [ R-BR 7
36 | 26 46 |56 -
3 |35 2 24 | 43| 47 | 37| 47 |37 CFE | BR-R 18
35] 25 45 [s5 z
2 2| er |ir] 27 |17 CTl | R-S 19
NOTES: 21 |31 56 |46] 56 |46 CRI | s-R 20
|. EACH 24V4C REPEATER SHELF CONTAINS ONE CIRCUIT; 31 41| 23 [42]| 23 |42 . CT | BK-BL 21
CONNECTIONS FOR OTHER REPEATER CIRCUITS ARE |DENT ICAL 13 52| 13 |s2 cR | BL-BK 22
AS SHOWN. FOR ALIGNMENT PROCEDURES REFER TO EXISTING ”
PRACTICES. WHEN F58122 AGC AMPLIFIER IS USED, ALIGN 52 |22 52 |22 CFM | BK 23
AS SHOWN IN PART 7. 2 1511 12 1s1 Cre 1 o-8K 22
2. BELL SYSTEM GROUND MUST BE CONNECTED TO THE J53050C,L2
INTERCONNECTING UNIT; BELL SYSTEM OR CUSTOMER-PROVIDED 41 31| 41 |31 CG¥ | BK-G 25
BATTERY AND GROUND MUST BE CONNECTED TO THE 24V4C 2 ol 2 =4 % | c-8k 26
REPEATER SHELF. KS-15620, L22 RECTIFIER MAY BE USED,

HOWEVER, CONNECTIONS MAY BE MADE TO OTHER BELL SYSTEM

BATTERY AND GROUND. WHEN CP POWER 1S USED, CONNECT BELL

SYSTEM GROUND TO J53050C IU.
% ONLY ONE CG AND CB LEAD PER FOUR CIRCUITS.

Fig. 9—Connections—PCAs C24 (PBX) and C2H (Centrex-CU)
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TABLE A -
24vac RepEATER PoR CABLE oY IDED
TERMINALS ON J986158J, L2 ASS | GNMENT WIRING
CKT J53050C,L2-TS(1) PER SD-97047-01 INTERFACE
M. C T Tclolelr e (NOTE 1) CONN BLK
TERMINALS ON TSI
o |38 |28 48 |58 12 TI cT1
1 {37 |7 47 |57 T0 X
52 |4 2| g T L0l 240 R Ry o]
2 [36 |26 46 |56 reTen \
3 |35 |25 45 |55 centeat |2 L o1 J3o——T L0 D To
OFF ICE CUSTOMER-
s R [ o PROV I DED
TABLE B X COMMUN I CAT IONS
-4 .
STRAPS ON J53050C, LIST 2 35048 BAT i FACILITIES
1S (1) 15(2) 15(3) Jo—]GRD \ CFE 1
FROM| 70 | FROM| TO |FROM| TO | cox 1
SIGNAL LEAD
54 | 33 | 58 | 28 | S8 | 28 EXTENSION UNIT cox 1
44 3 48 4 J9B8605AM
3 38 8 | 38 PER SD-IC-364-01 I
34 | 43 | 38 | 57 | 38 | 57 (NOTE 3) KS-15620,L22 TABLE D
OR OTHER BELL
24 | 43 | 47 | 37 | 47 | 37 Al o SYSTEM BATTERY CONNECT ING ARRANGEMENT C2H
TS(A)
nolap2r|ar|ery o s —g g _:';D GROUND INTERFACE
21 | a1 | 56 | 46 | 56 | 46 3 = CKT | LEAD | CABLE | CONN BLK
el B I f srp  (NOTE 2) NO. | DESIG | COLOR | TERM. NO.
31 | 41 | 23 | 42 | 23 | 42 o
M| A cri | w-BL i
3152|1352 P t T0 BELL cri | BL-w 2
[ -
s2 | 22 | s2 | 2 SEETABLEC | o ws-20844 SYSTEM = -
2 PROTECTOR WHEN GROUND 1 v 3
st | 125 |glm CP POWER. 1S USED (NOTE 2) p” o P
41 31 41 31 GRD
p INTERCONNECTING UNIT CfM | w-G S
a2 | n J53050C, LIST 2 c
A PER sD-IE254 & CFE | G-W 6
TABLE C —0 8 FUSE 70A e - — CTI W-BR 7
TERMINALS ON TS(A) ALARM CB-ONE LEAD
ST | OF J98605AM TABLE 053 Ut Lawp | 171734 [ 0 | PER UNIT CRI_| BR-W 8
. SHOWS e
A 1 BIC | D |CONNECTIONS \ > / 2 cr w-3S 9
I | 41 | 51|32 42| FOR FuLLY N N cR S-w 10
2| 52 | 13 | 43 | 53 | EQUIPPED MULT TO OTHER
UNIT. SELECT FUSES ON UNIT CFE CFM | R-BL 1"
3| 14 | 24|54 |15 | REQUIRED
SicurTe CG-ONE LEAD ore | BLR 12
al25 [35]16 |26 G | PR UNIT
et | R0 13
5[36 | 46|27 )37 SEE TABLES A AND B FOR
6|47 | 57|38 |48 CONNECTIONS AND STRAPS CRI_| O-R 4
cr R-G 15
NOTES: P G-R ]
|. EACH 24V4C REPEATER SHELF CONTAINS ONE CIRCUIT; CONNECTIONS FOR 6
OTHER REPEATER CIRCUITS ARE IDENTICAL AS SHOWN. FOR ALIGNMENT CFM | ReBR 17
PROCEDURES REFER TO EXISTING PRACTICES. WHEN F58122 AGC AMPLIFIER pos - ]
IS USED, ALIGN AS SHOWN IN PART 7. BR 8
2. BELL SYSTEM GROUND MUST BE CONNECTED TO THE J53050C, L2 ¢ | R-s )
INTERCONNECTING UNIT; BELL SYSTEM OR CUSTOMER-PROVIDED BATTERY o
AND GROUND MUST BE CONNECTED TO THE 24v4C REPEATER SHELF. KS-15620, SR 2
L22 RECTIFIER MAY BE USED, HOWEVER CONNECTIONS MAY BE MADE TO OTHER . cT BK-BL 21
BELL SYSTEM BATTERY AND GROUND. WHEN CP POWER IS USED, CONNECT BELL -
SYSTEM GROUND TO JS30S0C IU. R_| BL-BK 22
3. REFER TO SD-95488-01, SHEET 4 (FIG. 4), AND SHEET 6 (FIG. §6) FOR cFM | BK-0 23
STRAPPING OF A AN ADS OPTIONS).
1,81,C1, AND DI LEADS (R,V,W, AND J OPTIONS) re 08K 9
Ca¥ | BK-G 25
14 "eox | o6k 26

ONLY ONE CG AND CB

LEAD PER FOUR CIRCUITS

Fig. 10—Connections—PCA C2H (Centrex-CO) Using Signaling Lead Extension Unit J98605AM, 2-Wire Local

Channel
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LE D CUSTOMER-
TABLE 4 44V4A REPEATER :gg biperd PROVIDED
TERMINALS ON J98615AH, L2 ASS | GNMENT WIRING
CKT J53050C,L2-TS(1) PER SD-97047-01 INTERFACE
CONN BLK
M- Telc o]e]F]e (“OTE,')
o [38 28 48 |58 ] 21 n et N
RCV —— 102 1
V137 |27 |gp |5y (4757 12| TO PAIR| IN_R o R L CRI
BELL ——— 04 16
36 |26 46 | 56 ST
SYSTEM TI " 2 T T T0
3 |35 |25 45 |55 g:;n;:;l. wur[——T° \ 1 CUSTOMER-
PAIR| _OUT R 6 . R CR PROV | DED
TABLE B —1° _ . COMMUN ICAT IONS
SX! r -48 BAT. CFM FACILITIES
STRAPS ON J53050C, LIST 2 10 wore )
1501) Ts(2) Ts(3) X | (no GRD \ cFE 1
1
FROM| TO | FROM| TO | FROM| TO J \ cox 1
SIGNAL LEAD
54 | 33 | 58 | 28 | 58 | 28 EXTENSION UNIT cBx 1
44 | 33 | 48 | 38 | 48 | 38 J98605AM ’
PER SD-IC-364-01
34 | 43 | 38 | 57 | 38 | 57 (NOTE 3) KS-15620,1.22 TABLE D
OR OTHER BELL
24 43 47 37 47 37 a[ o SYSTEM BATTERY CONNECT ING ARRANGEMENT C2H
NI o T AND GROUND INTERF ACE
o T3 T 56 Ta6 56 | a6 ] o CKT | LEAD | CABLE | CONN BLK
gl 8 I 1 GRD (NOTE 2) NO. | DESIG [ COLOR | TERM. NO.
3 [ 4 | 23 42| 23| 4 WA L ] o | wal |
13 15211352 seemasec| t , 70 BELL CRI { BL-W 2
52 | 22 | 52 | 2 TO KS-20944 @ SYSTEM cr | wo 3
PROTECTOR WHEN GROUND 1
12 | 51 |12 ] 51 | ¢l CP POWER IS USED (NOTE 2} R oW A
4 [ 3 | e [ 3 SRO
Mt T Lo e Tow T
2t 2| J ,
A PER SD-IE254 CFE | G-W 6
TABLE C B FUSE 7or . +—— cTi | w-BR 7
TERMINALS ON TS(A) ALARM || CB-ONE LEAD R
CKT| oF yoss0sAM TABLE SHOWS 053 [l Lawp | 11734 o | PeER UNIT CRI_| BRW 8
[ A lBTCTD |connections \ / 2 |LCT [ w-s 9
V[ a1 |51 [32]42|FoR FuLLY N £ | o p =y o
: EQUIPPED MULT TO OTHER
21852 | 13143155 | ymir, seLect FUSES ON UNIT CFe CFM_| R-BL "
3| e | 245415 | REQUIRED CG-ONE LEAD ot | sior 12
425 [ 35|16 |26 | CIRCUITS S | PR UNIT
et | r-0 13
S]36 |46!27 |37 SEE TABLES A AND B FOR w | or m
6|47 | 57[38 [4s CONNECT IONS AND STRAPS
s cT R-G 15
NOTES: CR G-R 16
1+ EACH 44V4A REPEATER SHELF HAS FACILITIES FOR 2 CIRCUITS. SHOWN ARE THE CONNECTIONS CFM | R-BR ]
FOR | CIRCUIT. CONNECTIONS FOR OTHER 3 CIRCUITS ARE IDENTICAL AS SHOWN, EXCEPT
FOR BATTERY AND GROUND CONNECTIONS, WHICH ARE EXPLAINED IN NOTE 2. FOR ALIGNMENT CFE | BR-R '8
PROCEDURES FOLLOW EXISTING PRACTICES AND PART 7. | res 9
2. BELL SYSTEM GROUND MUST BE CONNECTED TO THE J53050C, L2
INTERCONNECT ING UNIT; BELL SYSTEM OR CUSTOMER=-PROVIDED BATTERY AND GROUND MUST CRI S-R 20
BE CONNECTED TO THE 44V4A REPEATER SHELF. KS-15620, L22 or BK-BL 21
RECTIFIER MAY BE USED, HOWEVER CONNECTIONS MAY BE MADE TO DTHER 4
BELL SYSTEM BATTERY AND GROUND. WHEN CP POWER IS USED, CONNECT BELL SYSTEM GROUND CR BL-BK 22
TO J53050C IV, VIEWING THE 44V4A REPEATER SHELF FROM THE BACK, CONNECT BATTERY TO CFM | BK-0 23
THE FIRST STANDOFF ON THE LEFT AND GROUND TO TERMINAL IS OF J4 LOCATED ON THE LEFT.
BATTERY AND GROUND 1S FACTORY WIRED TO OTHER CIRCUIT ON THE SAME SHELF. CFE | 0-BK 24
3. REFER TO SD-95488-01, SHEET 4 (FIG. 4), AND SHEET & (FIG. 56) FOR STRAPPING 6% | BK-G 25
OF A1,BI,Cl, AND DI LEADS (R,V,W, AND J OPTIONS). I-4
CB¥* | G-BK 26

# ONLY ONE CG AND CB
LEAD PER FOUR CIRCUITS

Fig. 11—Connections—PCA C2H (Centrex-CO) Using Signaling Lead Extension Unit J98605AM, 4-Wire Local

Channel
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3348 RELAY 334D RELAY

|_—RI

4.
2 @2

c2 ¢c3 ci MPC
—

|_-RI
T3

—

TP3

o

[~~TpPI

NOTE:
3348 IS USED WITH J98605AM-| SIGNALING LEAD
EXTENSION UNIT; 334D IS USED WITH J98605AM-2.

Fig. 12—334B and 334D Relays, End Views
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TABI =
LE A 24V4C REPEATER SEE TABLE D CUSTOMER
FOR CABLE PROV I DED
TERMINALS ON J9861584, L2 ASS | GNMENT WIRING
CKT J53050C,L2-TS(1) PER SD=97047-01 INTERFACE
NO. alelclolelrle (NOTE 1) CONN BLK
TERMINALS ON TSI
o [38 |28 48 |58 12 T Tl N
I {37 |27 47 |57 0 \L
52 | 4l 22| oo T Tl o9 240 R il ]
2 (36 |26 46 |56
SYSTEM R T CcT T0
3
3 |35 |25 45 | S5 g::ﬂz:L —o 19 CUSTOMER-
! s R S PROVIDED
TABLE B COMMUN | CAT IONS
D 44 -48 BAT. CFM FACILITIES
STRAPS ON J53050C, LIST 2 350 \ —o
T5(1) Ts(2) 15(3) A 56 | GRD cFEl ]
FROM| TO | FROM| TO |FROM| TO ] \ cox
SIGNAL LEAD o
54 | 33 | 58 | 28 | 58 | 28 EXTENSION UNIT \ cox
J9BEO5AH (MD) -
44 | 33 | 48 | 38 | 48 | 38 oy o1 -J
34 | 43 | 38 | 57 | 38 | 57 (NOTE 3) KS=- 15620, L1 4(MO) TABLE D
OR OTHER BELL -
24 | 43 | 47 | 37 | a1 | 37 NS SYSTEM BATTERY CONNECT ING ARRANGEMENT C2H
INENEIERERRE o e _AND GROUND INTERFACE
2 | 31 | 56 | 6 | 56 | 46 Bl S o] o CKT | LEAD | CABLE | CONN BLK
E| 8 ‘é// t erp (NOTE 2) NO. | DESIG [ COLOR | TERM. NO.
3| 4| 2 4 2 4
3 2 3 2 w4 | — et | wsL :
13 | s2 | 13 | se T
\ , T0 BELL CRI | BL-W 2
s2 | 22 | s2 | 2 SEETABLEC]  toKs-20944 SYSTEM P 3
PROTECTOR WHEN GROUND l
12 | st |12 )5 |glm CP POWER. IS USED (NOTE 2) . o "
a3 | a ] SRD
ug;%vg%%nuzcngs UNIT ’ CFM | w-G S
20 e | n N LIST c
2" PER sD-IE254 CFE | G-w 6
TABLE C o8 e 108 = | coeone Lem et | wemr 7
TERMINALS ON TS(E) 0s3 Lawp | 171734 D | PER UNIT CRI | BR-W 8
CKT | OF J9BEOSAH(MD) cT = 9
NO. \ / £ | cru 2
A B C D \ / o—1 CR S-w 10
MULT TO OTHER i
| | 28| 38| 48| s8 Fuses on uniT | CFE cFM | R-BL 1
2 | er| 37| a7 s7 o | CG-ONE LEAD CFE | BL-R 12
PER UNIT
3 | 26| 36| 46| 56 ¢t | R-0 13
SEE TABLES A AND B FOR
4 | 2| 35] 4585 CONNECTIONS AND STRAPS CRI_| O-R 4
cT R-G 15
NoTEs: P I G-R 16
| EACH 24V4C REPEATER SHELF CONTAINS ONE CIRCUIT; CONNECTIONS FOR
OTHER REPEATER CIRCUITS ARE IDENTICAL AS SHOWN. FOR ALIGNMENT cFM | ReBR 17
PROCEDURES REFER TO EXISTING PRACTICES. WHEN F58122 AGC AMPLIFIER P R m
IS USED, ALIGN AS SHOWN IN PART 7.
2. BELL SYSTEM GROUND MUST BE CONNECTED TO THE J53050C, L2 cTl | R-s 19
INTERCONNECTING UNIT; BELL SYSTEM OR CUSTOMER-PROVIDED BATTERY o | sr 2
AND GROUND MUST BE COMNECTED TO THE 24V4C REPEATER SHELF. KS-15620,
L22 RECTIFIER MAY BE USED, HOWEVER CONNECTIONS MAY BE MADE TO OTHER . LT BK-BL 2
BELL SYSTEM BATTERY AND GROUND. WHEN CP POWER IS USED, CONNECT BELL p p— P
SYSTEM GROUND TO J53050C IU.
3. REFER TO SB-05488-01, SHEET 4 (F1G. 4), AND SHEET 6 (F1G. $6) FOR CFM | BK-0 23
STRAPPING OF A1,B1,Cl, AND DI LEADS (R,V,W, AND J OPTIONS). ore | ooax 2
cG¥* | BK-G 25
-4 "cex | a8k 26
% ONLY ONE CG AND CB

Fig. 13—Connections—PCA C2H (Centrex-CO) Using Signaling Lead Extension Unit

Local Channel
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£ T -
TABLE A 44V4n REPEATER SEE TABLE D CUSTOMER
FOR CABLE PROV I DED
TERMINALS ON J98615AH,L2 ASS |GNMENT WIRING
KT J53050C,L2-Ts (1) PER SD-97047-01 INTERFACE
N T e Telolelr]e (NOTE 1) CONN BLK
Ji
o |[38 28 48 |58 Ll A ”"2 Tl cT!
RCV p— 1
! 37 12T Jsp |51 (4T 15T |2 O PAIR| N R RI CRI
BELL ——1—04 16 o
2 |36 |26 46 |56
25 45 |55 pabdioy S— N T 2 T a To
3 |35 CENTRAL | 7yt [ ——— CUSTOMER-
OFFICE | patr| out RI L o6 . R C PROV IDED
TABLE B == - L COMMUN ICATIONS
sXI -48 BAT. CFM FACILITIES
STRAPS ON J53050C, LIST 2 © 10 -
T5(1) Ts(2) 75(3) X [ (NOTE 2) | o T cre | 1
FROM| TO | FROM| TO | FROM| TO : ] T cox 7
SIGNAL LEAD
54 | 33 | 58 | 28 | S8 | 28 EXTENSION UNIT . 1
44 | 33 | 48 | 38 | 48 | 38 J9BE05AH(MD) |l |
PER SD-95488-0I
34 | 43 | 38 | 57 | 38 | 57 (NOTE 3) KS=15620,L | 4(M TABLE D
OR OTHER BELL
24 43 47 37 47 37 Al o SYSTEM BATTERY CONNECT ING ARRANGEMENT C2H
nlalalr|aln = TE A GRoUND INTERFACE
o T3 56 | 26 | 56 | <6 B CKT | LEAD | CABLE | CONN BLK
E| B ,c,// f GRD (NOTE 2) NO. | DESIG | COLOR TERM. NO.
(Y 4 2 42
8 2 2 3 M| A T l et | w-BL |
13 | 52 | 13 | s2
SEE TABLE C \ , TO BELL cRI | BL-W 2
52 | 22 | 52 | 22 TO KS-20944 «— SYSTEM o1 W0 3
PROTECTOR WHEN GROUND [
12 | st |12 |5t ||y CP POWER IS USED (NOTE 2) P ow "
a3 |ala RO
2 " INTERCONNECTING UNIT . CFM | w-G S
| 1 1 J53050C, LIST 2
4% PER sD-1E254 CFE | 6w 6
TABLE ¢ o8 FUSE 7oA  — cTI W-BR 7
ps3 L[l ALARM 1\ /3 CBONE LEAD Rl | BR-W 8
TERMINALS ON TS(E) | LAMP " D PER UNIT
CKT | OF J98605AH(MD) o) 1 W-S 9
No. \ A 2
Al B c|oD | \ o—} CR S-w 10
MULT TO OTHER
| | 28| 38| 48| 58 Fuses ov ontT | CFE CFM | R-BL 1
2 | 27| 37| 47| 57 6 gg;"ggﬁ“” CFE | BL-R 12
3 | 26| 36| 46| 56 et | R-0 13
SEE TABLES A AND B FOR
4 ] 25) 35| 45] 55 CONNECTIONS AND STRAPS CRI_| O-R 14
s cT R-G 15
NOTES: CcR G-R 16
I. EACH 44V4A REPEATER SHELF HAS FACILITIES FOR 2 CIRCUITS. SHOWN ARE THE CONNECTIONS | Reer 7
FOR | CIRCUIT. CONNECTIONS FOR OTHER 3 CIRCUITS ARE IDENTICAL AS SHOWN, EXCEPT
FOR BATTERY AND GROUND CONNECTIONS, WHICH ARE EXPLAINED IN NOTE 2. FOR ALIGNMENT CFE | BR-R 18
PROCEDURES FOLLOW EXISTING PRACTICES AND PART 7. o | res o
2. BELL SYSTEM GROUND MUST BE CONNECTED TO THE J53050C, L2
INTERCONNECTING UNIT; BELL SYSTEM OR CUSTOMER- pnovmzn BATTERY AND GROUND MUST CRI | s-R 20
BE CONNECTED TO THE 44V4A REPEATER SHELF. KS-15620,
RECTIFIER MAY BE USED, HOWEVER CONNECTIONS MAY BE MADE 'ro OTHER 4 cr BK-BL 2l
BELL SYSTEM BATTERY AND GROUND. WHEN CP POWER IS USED, CONNECT BELL SYSTEM GROUND R BL-BK 22
TO J53050C IU. VIEWING THE 44V4A REPEATER SHELF FROM THE BACK, CONNECT BATTERY TO
THE FIRST STANDOFF ON THE LEFT AND GROUND TO TERMINAL |5 OF J4 LOCATED ON THE LEFT. CFM | BK-0 23
BATTERY AND GROUND IS FACTORY WIRED TO OTHER CIRCUIT ON THE SAME SHELF. CFE | o0-8K 24
3. REFER TO SD-95488-01, SHEET 4 (FIG. 4), AND SHEET 6 (FIG. 56) FOR STRAPPING cax | Br-o 25
OF A1,BI,CI, AND DI LEADS (R,V,W, AND J OPTIONS). 14
cB% | G-BK 26

% ONLY ONE CG AND CB
LEAD PER FOUR CIRCUITS

Fig. 14—Connections—PCA C2H (Centrex-CO) Using Signaling Lead Extension Unit J98605AH (MD), 4-Wire
Local Channel

Page 23



JEVIIVN 403=-3/V-1V1

CIRCUIT
BREAKER
SWITCHES

KS-20944 PROTECTOR
COVER CLOSED

TELEPHONE
COMPANY LEADS

LEADS FOR CUSTOMER
TERMINATIONS

LOAD TERMINAL STRIP
(FOR TELEPHONE COMPANY
TERMINATIONS)

KS-20944 PROTECTOR COVER OPEN

Fig. 15—KS-20944 Protector
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T0 =V (BK)

BELL SYSTEM
CONNECT ING ARRANGEMENT | __
DC POWER LEADS

ISS 3, SECTION 463-370-101

B NO. 14 AWG (OR NO.I0 AWG) WIRE
|./""/ PAIRED RED AND BLACK

(R)

|
|
|
T
42 (BK)
+

LOAD -

8

WA
/ RI

2 2
(CURRENT (VOLTAGE (CURRENT
BREAKER) BREAKER) BREAKER)
—_—— e Y e — b e ;
! %)
ce2 [«:1}
fe—— 2" NIPPLE 36" LEADS

NOTE:

KS-20944 L) FOR 24 VOLT AT 15 AMP
KS-20944 L2 FOR 48 VOLT AT IS AMP
KS-20944 L3 FOR 24 VOLT AT 30 AMP
KS-20944 L4 FOR 48 VOLT AT 30 AMP
PROTECTORS WILL TRIP IN 25 MILLISECS
(MAXIMUM): ON DC OVERVOLTAGE OF 38
VOLTS (24 VOLT UNIT) AND 68 VOLTS

S

NO.14 AWG FOR LI & L2
NO. 10 AWG FOR L3 & L4

(BK)-v T0

CUSTOMER PROVIDED
(R) GRD | DC POWER

(48 VOLT UNIT), ON OVERLOAD OF 18.75 AMPERES (15 AMP UNIT)
AND 37.5 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC
VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT POWER SUPPLY GROUND.

Fig. 16—Schematic—KS-20944 Protector

SOURCE
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66CI=16
CONNECTING BLOCK

A BCOD
OO OO

[ =48V | =V

-48Y 1
-“——J TO TELEPHONE CO

=48V SIDE OF KS=20944
PROTECTOR (NOTE 1)
GRD 2

GRD
GRD

_/

[/

=48V 3

=48V I

-48V

™ sTRAPS
(NOTE 1)

\

N
7
N
70| GRD 4
CONNECTING | ~grD y T °<::
ARRANGEMENTS
(NoTE 2) | _GRD

/

|

STRAPS
i // (NOTE 1)
-48vV 31l

-48v ) |

-48V

GRD 32
GRD

L GRD

NOTES:

|+ USE 14=GAUGE WIRE TO CONNECT FROM
KS=-20944 PROTECTOR TO CONNECTING BLOCK;
PROVIDE MULTIPLE STRAPS AS DETERMINED
BY NUMBER OF CONNECTING ARRANGEMENTS
TO BE CONNECTED TO. USE SOLDER TO MAKE
THE CONNECTION OF THE J4=GAUGE WIRE
AND STRAPS TO THE CONNECTING BLOCK.

2. USE "D" INSIDE WIRE OR EQUIVALENT TO
MAKE CONNECTIONS FROM CONNECTING
BLOCK TO CONNECT ING ARRANGEMENTS.
EACH CONNECTING BLOCK PROVIDES MEANS
FOR CONNECTING TO 48 CIRCUITS, HOWEVER,
DO NOT EXCEED THE MAXIMUM CURRENT
RATING OF THE KS-20944 PROTECTOR.

Fig. 17—Typical Power Distribution—Connections Between K$-20944 Protector and PCAs
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-ttt T T T T T T
l R3 R20 l
| LEV ADJ AGC ADY |
|2 0 . -10 :
| -4 + S! -18 -5 |
T 060 D
| -¢ AT INT o
| -0 ap *O GAIN dbm |
L CONTROLS ON FS8122 AMPLIFIER _JI

Fig. 18—Adjustment Controls on F58122 Automatic Gain Control Amplifier
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-370-102
Issue 1, November 1971

VOICE CONNECTING ARRANGEMENTS C27 AND C2K

1. GENERAL

1.01  This section provides identification, installation,

operation, maintenance, and connecting
information for Voice Connecting Arrangements C27
and C2K. Voice Connecting Arrangements C27
and C2K consist of an interconnecting unit J53050C,
List 2 and an interconnecting unit J53050D, List
1. Voice Connecting Arrangement C27 provides
2-wire voice transmission with E and M type
signaling between a customer-provided (CP)
communications facility and a Bell System PBX
trunk circuit. Voice Connecting Arrangement C2K
provides the same service when used with Bell
System Centrex—CU equipment.

1.02 If the customer wants a copy of the Technical

Reference which covers this interface
specification, the customer should contact the local
Telephone Company Business Office or the Marketing
Representative.

1.03 This issue of the section is based on the
following drawings:

CD-1E207 Issue 1

SD-1E207 Issue 1

CD-1E254 Issue 1

SD-1E254 Issue 1
If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.
2. IDENTIFICATION
PURPOSE

o To provide a 2-wire connection between CP
communication facilities and Bell System

PBX or Centrex System

e To provide E and M signaling from and to
CP communication facilities

o To limit excessive levels from CP communication
facilities and to provide protection for
personnel against hazardous voltages.

ORDERING GUIDE

© J53050C, List 2 Interconnecting Unit, for
Voice Connecting Arrangements C27 and
C2K—each unit provides four signal isolation
(applique) circuits. (See Fig. 1).

0 J53050D, List 1 Interconnecting Unit, for
use with 2-wire facilities—each unit provides
four voice coupler circuits. (See Fig. 2).

Associated Apparatus (Order Separately)

e Cable, Wiring, “D” inside, or equivalent (for
cabling from connecting arrangement to
interface connecting block)

o Block, Connecting, 66M1-50 (Fig. 3)

Note: Other types of blocks may be used
when specified by local engineering.

o Clip, Bridging, B (25 per pkg ).
Replaceable Components

o Fuses, T0A (1-1/3 ampere}—J53050C, List 2
Interconnecting Unit

o Relays, 303K—J53050C,List 2 Interconnecting
Unit.

DESIGN FEATURES

J53050C, List 2 Interconnecting Unit
e Mounts on standard 23-inch relay rack
o Size—4 by 23 inches

o Four signal isolation (applique) circuits per
unit

e Accepts ground and battery supervisory
signals over CFM lead from CP facilities

© American Telephone and Telegraph Company, 1971

Printed in US.A.
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Fig. 1—J53050C, List 2 Interconnecting Unit

Fig. 2—J53050D, List 1 Interconnecting Unit

e Provides closure (to ground) and open
supervisory signals over CFE lead to CP
facilities

e Provides DC isolation of the signaling leads

between the CP facilities and the signaling
lead extension unit.

Page 2

J53050D, List 1 Interconnecting Unit

e Mounts on standard 23-inch relay rack.

e Four circuits per unit on 2-inch by 23-inch
mounting plate.



CUSTOMER

IRCUIT
SIDE o

NUMBER

\

TELEPHONE
COMPANY SIDE

4

B BRIDGING CLIP

Fig. 3—Typical Interface Connecting Block
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FOR CIRCUITS
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e Each circuit provides a 2-wire voiceband
transmission path (voice coupler) to and from
the CP facilities.

e Provides impedance match of either 600
ohms to 600 ohms (option Z) or 900 ohms
to 600 ohms (option Y).

o Provides transformer isolation and hazardous
voltage protection between CP facilities and
Bell System equipment.

3. INSTALLATION

3.01 Locate the voice connecting arrangements in

an area free of dampness and excessive
dust or dirt, with adequate room for access to
front and rear of equipment and connecting blocks.
The associated equipment typically mounts on a
standard 23-inch relay rack.

3.02 Use the “D” inside wiring cable or equivalent

to terminate the leads associated with the
CP equipment on the interface connecting block.
Stencil trunk number and lead designations on
interface connecting block designation strip (see
Fig. 3).

4. OPERATION

Note: The operational details for Voice
Connecting Arrangements C27 and C2K depend
on the requirements of the switching system
to which it is connected. The voice connecting
arrangement provides a means of transmitting
voice, dialing, and answer/disconnect signals
between the Telephone Company switching
equipment and the CP facility. When the
distant end switching equipment is
customer-provided, close coordination between
the customer and the Telephone Company will
be required to insure end-to-end compatibility
of the terminal signaling and supervision
circuits.

401 Incoming Call—Voice Connecting
Arrangements C27 (PBX) and C2K
(Centrex-CU) Fig. 4

(@) The CP communications facility seizes the

connecting arrangement by placing ground
on lead CFE. This operates the K1 relay in
the signal isolation (applique) circuit which in
turn places ground on the E lead toward the

Page 4

Bell System PBX tie trunk or the Centrex-CU
equipment. The Bell System equipment responds
to this seizure by connecting dial pulse receiving
equipment to the E lead and returning dial tone,
if provided, to the CP communications facility
over leads CT and CR to indicate readiness to
receive dial pulses.

(b) The CP communications facility transmits

dial pulses by alternately opening and closing
the CFE lead. Relay K1 in the signal isolation
circuit repeats dial pulses to the Bell System
equipment over lead E.

(¢) When dial pulses have been received, the

Bell System equipment transmits answer
supervision to the CP communications facility
by placing battery on the M lead. This operates
the K2 relay in the signal isolation circuit which
in turn places battery on the CFM lead toward
the CP facility.

(d) The J53050D Interconnecting Unit (voice
coupler) provides a 2-wire transmission path
from the CP facility to the Bell System equipment.

402 OQOutgoing Call-Voice Connecting

Arrangements C27 (PBX) and C2K
(Centrex-CU) Fig. 4

(a) The Bell System tie trunk or Centrex-CU

equipment seizes the connecting arrangement
by placing battery on the M lead. This operates
the K2 relay in the signal isolation circuit which
in turn places battery on the CFM lead toward
the CP facility; dial tone, if provided,is returned
from the distant end over leads CT and CR.
The Bell System equipment then outpulses the
digits by alternately applying battery and ground
to lead M. The digits are repeated to the CP
facility over lead CFM.

(b) The CP facility indicates answer supervision

by placing ground on lead CFE which operates
K1 relay in the signal isolation circuit in the
same manner as an incoming call. The resulting
K1 contact closure repeats the answer supervision
to the Bell System equipment by grounding the
E lead.

(c) The J53050D Interconnecting Unit (voice

coupler) provides a 2-wire transmission path
from the Bell System equipment to the CP
facility.



4.03  Disconnect—Voice Connecting Arrangements
C27 (PBX) and C2K (Centrex-CU) Fig. 4

(a) When the Bell System end goes on-hook

first, the Bell System equipment removes
battery from lead M which releases the K2 relay
in the signal isolation circuit. The K2 relay
released removes battery from and applies ground
to the CFM lead toward the CP facility. This
ground is recognized by the CP facility as a
disconnect signal. The CP facility subsequently
removes ground from the CFE lead which in
turn causes the K1 relay in the signal isolation
circuit to release, which removes ground from
the E lead toward the Bell System equipment
restoring the connecting arrangement to the idle
condition.

(b) When the customer end goes on-hook first,
the CP facility removes ground from lead
CFE toward the signal isolation circuit causing
the K1 relay to release which removes ground
from lead E toward the Bell System equipment.
The Bell System equipment subsequently removes
battery from lead M which releases the K2 relay
in the signal isolation circuit. Relay K2 released
removes battery from and applies ground to the
CFM lead toward the CP facility, restoring the
connecting arrangement to the idle condition.

5. MAINTENANCE

5.01 Where there is an indication of trouble in

the connecting arrangement(s), the circuit
at fault must be opened at the interface connecting
block to verify in which direction the trouble exists.
The circuit can be opened at the connecting block
by removing the B bridging clip associated with
each lead.

5.02 Precautions should be taken when performing

tests to avoid adversely affecting service to
the customer. Local instructions should be followed
with reference to notifying the customer before
performing the test.

5.03 Apparatus Required to Perform Tests

(a) Test cord, 893 cord, 6 feet long, equipped

with two 360A tools (1W13B cord), one
KS-6278 connecting clip, and one 411B (test pick)
tool (for connecting battery to alarm bar of
70-type fuses).

ISS 1, SECTION 463-370-102

Note: To connect battery to the alarm bar
of 70-type fuses mounted in a 21A fuse block,
insert the tip of the 411B tool (attached to
the 1W13B cord) into the aperture provided
in the fuse block cover, and touch the alarm
bar.

(b) Volt-ohm-meter capable of measuring —48

volts and 1000 ohms. Two clip leads, one
of sufficient length to reach from the interface
connecting block to the connecting arrangement.

5.04 Tests—J53050C, List 2 Interconnecting

Unit

(a) Using 893 cord, connect battery to alarm
bar of fuse(s) on interconnecting unit—fuse
alarm lamp DS3 should light.

(b) Open all of the leads of the circuit under

test at the interface connecting block except
leads CB and CG. Remove leads E and M from
the Bell System PBX or Centrex-CU equipment.
To check customer battery (—48 volts) connect
the volt-ohm-meter across leads CB and CG with
the negative lead (black) on CB and the positive
lead (red) on CG. The volt-ohm-meter should
indicate 48 volts. Apply Bell System battery
(—48 volts) to lead M; relay K2 should operate,
indicated by battery (—48 volts) present between
lead CFM and CG. If K2 relay does not operate,
replace it with a relay known to be good; if
battery still is not present across leads CFM
and CG, measure the resistance between the
two leads. If resistance measures zero, check
for open on lead M; if resistance measures 1000
ohms, check for faulty RT1 resistance lamp or
blown fuse; if resistance measures infinity, check
for open on lead CFM or CG.

(c) Connect lead CFE to lead CG. The K1 relay

should operate, indicated by a ground on
lead E. If K1 relay does not operate, replace
it with a relay known to be good; if K1 relay
still does not operate, check for open on leads
CFE, CG, or E.

(d) On completion of tests, reconnect leads E

and M to the signal lead extension unit or
the Bell System PBX or Centrex-CU equipment.
Replace the B bridging clips at the interface
connecting block associated with the circuit under
test.
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SECTION 463-370-102

T0 BELL
SYSTEM
PBX TIE
TRUNK OR
CENTREX=
cu
EQUIPMENT

Page 6

VOICE CONNECTING ARRANGEMENT C27 AND C2K
[~ INTERCONNECTING UNIT J530500-1, LI (4 CKTS PER UNIT)]
| rate) e s |
T L ] (NoTE 2)  3.28 UF [x] | | er
M | 3 IN | l}
| -8 - RVA- |
| 205 OHMS L |
| $(NoTE 1) T 3.2 [
| >— RVB- ||
R B 8 2 8 2
| L (NOTE 2) L
| SEE TABLE A AND B FOR |
|TERMINAL ASS|GNMENT N
: [ INTERCONNECTING UNIT J53050C, L2 (4 CKTS PER UNIT) | |
lts(1) Il
— K
M | [a 2 MULT TO OTHER  TS(1) |
-
| /\ CKTS O UNIT 6| | |ce-oNe LEAD PER UNIT
~
| ! L Liooo !
Somus
| | » gl | lerm
| ) I
3 | {e 1 |
| P3 |
3
(vote 3) ) | X! |
wo Lifel To L 27N N
I = T N A F -y
| = j: T~ |
| A |
| ! P |
I D ! !cs-onc LEAD PER UNIT
| see TaBLES ¢ AND D Tt
FOR CONNECTIONS MULT TOTOTHER
| |
AND STRAPS CKTS ON UNIT |
NOTES:
1. PROVIDE RESISTORS ON TS(3) AS SHOWN, KS-20289, L2A, OR
EQUIV; SEE TABLE A FOR TERMINAL NUMBER ASSIGNMENT.
2. WHEN CP EQUIPMENT TO BELL SYSTEM IMPEDANCE IS 600 OHMS
TO 600 OHMS PROVIDE STRAPS ON TS(4) FOR OPTION Z; WHEN
CP EQUIPMENT IMPEDANCE IS 600 OHMS AND BELL SYSTEM
IMPEDANCE 1S 900 OHMS, PROVIDE STRAPS ON TS(4) FOR
OPTION Y (SEE TABLE B).
3. BELL SYSTEM GROUND MUST ALWAYS BE CONNECTED TO THE
J53050C, LIST 2 1v.
Fig. 4—Connections For Four Circuits—Voice C ting Arrang tsC27 and C2K

TO
SHEET 2



BELL SYSTEM SIDE —’r— CUSTOMER SI1DE

SEE TABLE E INTERFACE CUSTOMER-
FOR CABLE CONNECTING PROVI DED
ASS | GNMENT BLock WIRING
cT I
-
R I
l CFM l TO CUSTOMER-
FROM o PROV 1 DED
SHEET | L CFE - l COMMUN I CATIONS
l cox I FACILITIES
o -
! cax ]
TABLE A TABLE C
TERMINALS ON TERMINALS ON J53050C, L2—TS(1)
J530500, LI CKT
KT no. |4 {8 |clo e |F ]
NO. 15(3) TS(4)
o | 38|28 48| 58
A
BJC |0 A18 1| 37| er 47| 57
Vol el s iz| e e 52 4t 22
2 | 36) 26 46| 56
2 |is| i8] 7] 16| 2a] 26
3 |35{25 45|55
3 (21|2s|23|22]34]36
4 | 25| 28| 27| 26| a4 46
TABLE B
STRAPS ON J530500, LI
TS(4) - (NOTE 2)
ek |_OPTION Y | OPTION 2
NO. | FROM| ToO | FROM| TO
L LT e | s | s
ol oz | s | oz
, | 21| 2| 25| 26
21 | 22| 23| 22
5| 37 ] 36| 35| 36
30 | 32| 33| 32
oL 47| 46| 45| 45
ar | 42| a3 | 42

- ONLY ONE CG AND CB LEAD

PER FOUR CIRCUITS

1SS 1, SECTION 463-370-102

Fig. 4—Connections For Four Circuits—Voice Connecting Arrangements C27 and C2K

TABLE D
STRAPS ON J53050C, LIST 2
Ts(1) 15(2) 75(3)
FROM| TO FROM| TO FROM| TO
54 33 58 28 58 28
44 33 48 38 48 38
34 43 38 57 38 57
24 43 47 37 47 37
I 21 27 17 27 17
21 31 56 46 56 46
31 41 23 42 23 42
13 52 13 52
52 22 52 22
12 51 12 51
41 31 41 31
21 I 21 1"
TABLE €
CKT | LEAD | CABLE égLERgtﬁc
NO. | DESIG| COLOR| roon "\
cT w-8BL !
| CR BL-W 2
CFM | w-0 3
CFE | 0-W 4
cT w-G 5
CR G-W 6
2 CFM | w-BR 7
CFE | BR-W 8
c1 w-S 9
3 CR S-W 10
CFM | R-BL K
CFE | BL-R 12
cr R-0 13
CR 0-R 14
¢ CFM | R-G 15
CFE | G-R 16
[-a | CO% | R-BR 17
CB® | BR-R 18
Page 7
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505 Tests—J53050D, List 1 Interconnecting
Unit: Perform normal circuit order

transmission tests. The insertion loss of the

interconnecting unit is nominal 1 dB at 1000 Hz.

» Do not attempt any tests or repairs
to the CP equipment.

Page 8
8 Pages

6. CONNECTIONS

6.01 For connecting information refer to Fig. 4.



BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-380-100
Issue 3, July 1971

CONNECTING ARRANGEMENT CEK
J53050E INTERCONNECTING UNIT

1. GENERAL

1.01  This section provides identification, operation,

installation, maintenance, and connection
information for Connecting Arrangement CEK using
J53050E Interconnecting Unit (IU), formerly F58356
Interconnecting Unit.

1.02 This section is reissued to include reference

to the J53050E IU, to provide information
on both third wire and paired wire operation, and
to add modification procedures for the F58356 IU
(MD) when used for paired wire operation.

1.03 This issue of the section is based on the
following drawings:

SD-1E229-01 Issue 3
CD-1E229-01 Issue 1, Appendix 1B

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

1.04 The J53050E IU (Fig. 1) is used to connect

from 1 to 10 customer-provided (CP) message
registers to Bell System equipment arranged for
remote register operation. The J53050E IU arranged
as shown in Fig. 4 (Option Z) or the F58356 IU
arranged as shown in Fig. 6 is used for operation
over a third wire; the J53050E IU arranged as
shown in Fig. 5 (option Y) or the F58356 IU
arranged as shown in Fig. 7, and modified as

shown in Fig. 8 and 9, is used for operation over
paired wires.

1.05 If the customer wants a copy of the Technical

Reference which covers this interface
specification, the customer should contact the local
Telephone Company Business Office or the Marketing
Representative.

2. IDENTIFICATION
(a) Purpose

e To provide a connection from the central
office (CO) message register (SXS, No. 1
or No. 5 Crossbar, and Panel Systems) or
remote control applique circuit of No. 1 ESS
to CP message registers.

e To limit excessive levels from CP equipment
to provide protection for personnel against
hazardous voltages.

(b) Application
Used with Voice Connecting Arrangement
CD8 or CDH (loop or ground start trunks)
which provide service for CP PBX.

(¢) Ordering Guide

© P53050E Interconnecting Unit (one per each
10 or less CP message registers)q

Associated Apparatus (Order Separately)

DSA TERMINAL STRRP\

Fig. 1—$J53050E4¢ Interconnecting Unit

© American Telephone and Telegraph Company, 1971

Printed in U.S.A.



e Block, Connecting, 66M1-50

Note: Other types of blocks may be used
when specified by local engineering.

e ¥Clip, Bridging, B (25 per pkg.)4
(d) Design Features

e Components mounted on a 189A (2- by
23-inch) mounting plate for use with standard
relay rack

e Detects message unit pulses from CO over
third wire or paired wire connection

e Provides contact closure to CP message
register when message unit registration from
CO is detected

e PMaximum loop resistance from IU to CO
for paired wire operation is 2000 ohms4¢

e pMaximum resistance from IU to CO for
third wire operation is 1250 ohms.4

3. OPERATION

3.01 Incoming Message Registration Pulse

from the Central Office: When a station
on the CP PBX originates a call for which a message
charge will be registered and the CO equipment
completes the connection to the called party, a
message register in the CO operates, causing a
contact closure to apply battery over the CO facility
to the input lead (I-lead) of this connecting
arrangement. Application of battery to the input
lead operates the K relay closing the dry contacts
in the output leads to the CP equipment. The
K Relay remains operated for the duration of the
message registration pulse and releases when the
pulse ends. A diode-resistor network across the
relay winding prevents the relay from releasing
before a full pulse is transmitted to the CP
equipment. The K Relay operates and releases
each time a message registration pulse is received
from the central office, providing the pulse rate
is no faster than 10 pulses-per-second.

4. INSTALLATION
4.01 The »J53050E4 Interconnecting Unit will

mount on a standard relay rack or in the
same equipment cabinet that houses the associated

Page 2

CO trunk voice connecting arrangements (604A
panel).

4.02 Electrical connection is made to the D5A
terminal strip (Fig. 1) using a wire-wrap
tool.

4.03 Terminate output leads for required quantity

of circuits to the customer equipment on
the 66M1-50 connecting block (stencil lead designations
on designation strip, Fig. 2) which serves as an
interface connecting block.

CUSTOMER

MESSAGE
SIDE
TELEPHONE REGISTER
COMPANY
SIDE

B BRIDGING
CcLIP

Fig. 2—)Typical Interface Connecting Blockq

5. MAINTENANCE

5.01 ®When there is an indication of trouble in

the connecting arrangement(s), the circuit
at fault must be opened at the interface connecting
block to verify in which direction the trouble exists.
The circuit can be opened at the connecting block
by removing the B bridging clip associated with
each lead.



5.02 Precautions should be taken when performing

tests to avoid adversely affecting service to
the customer. Local instructions should be followed
with reference to notifying the customer before
performing the tests.

5.03 Apparatus Required to Perform Tests

(a) A dc voltage source with a capability of 35
ma at 48 volts

(b) Resistor, 2400 ohm +5%, 1 watt

(¢c) Ohmmeter or buzzer capable of checking
contact closure

(d) Clip leads for connecting battery and ground
to the interconnecting unit.

5.04 Tests—J53050FE or F58356 Interconnecting
Unit

(a) Open the two leads of the circuit under test

at the interface connecting block. Remove
the I-lead of the circuit under test at the 66B3-50
connecting block (when paired wire operation is
used also remove the G-lead of the circuit under
test). With ground connected to the circuit under
test, apply —48+-3 volts through the 2400 ohm
resistor to the I-lead of the circuit under test
(see Table A). Observe that the relay associated
with the circuit under test operates. At the
interface connecting block check for closure across
leads CMR1, CMR2 associated with circuit under
test.

(b) Using Table A and Fig. 4, 5, 6, or 7, perform
the preceding tests on all circuits on the
interconnecting unit.

(c) On completion of tests, reconnect leads I-
(and G-leads when paired wire operation is
used) to the 66B3-50 connecting block and replace
the B bridging clips at the interface connecting
block associated with the circuit under test.

5.05 If the trouble is toward the CP equipment,
inform the customer that the trouble tests
toward his equipment.q

ISS 3, SECTION 463-380-100

PTABLE A4
RELAY CMR1,CMR2

KT INPUT ON LEADS-MESSAGE
No, LEADS* UNIT REGISTER NO.

1 11,G1 K1.0 1

2 12,G2 K2.0 2

3 13,G3 K1.1 3

4 14,G4 K2.1 4

5 15,G5 K1.2 5

6 16,G6 K2.2 6

7 17,G7 K1.3 7

8 18,G8 K2.3 8

9 19,G9 K1.4 9
10 110,G10 | K24 10

*Apply battery to I leads and ground to G
leads; when third wire operation is used, only
one G lead per unit is provided.

Do not attempt any tests or repairs
to the customer-provided equipment.

6. CONNECTIONS

6.01 For connecting information, refer to Fig. 2,
3,4,95,6,7, 8, and 9.4

7. PF58356 IU MODIFICATION

7.01 The F58356 IU may be locally modified for

use in paired wire operation. The common
ground used in the F58356 IU must be replaced
with an individual ground path from each circuit
to the D5A terminal strip. Perform the modification
as follows:

(a) Cut the bare strap wires between the bottom

terminals on the terminal board on which
networks Z1.0-Z1.4 and Z2.0-Z2.4 are mounted
(see Fig. 8 and 9).
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—_——_———— = =

66M1-50
CONNECTING
BLOCKS

T =/
[————————= EXISTING VOICE CONNECTING !

| ARRANGEMENTS CD8
| (1-WAY OUTGOING) OR |

R | cDH (2-wAY) \

- - - - - —_—4

CENTRAL
OFFICE

Il CiA

EXISTING
TRUNK CKT
INTERFACE
CONNECT ING
BLOCK

INTERCONNECT ING
UNIT

Gl CiB
-]

O—

O— EMRE -0

PAIRED WIRE OPERATION IS PROVIDED

G- LEADS ARE EXTENDED TO C. O. ONLY WHEN MESSAGE REG

INTERFACE
CONNECTING
BLOCK

CUSTOMER
PROVIDED
EQUIPMENT

Fig. 3—)Typical Installation of Connecting Arrangement CEK, Block Diagram§

(b) Remove the black ground wire multiple (see

Fig. 8 and 9) from terminals 1 upper and 1
lower of all relays. Remove the black ground
wire from terminal 1B of the terminal board on
which the networks are mounted. Do not
remove the black ground wire from terminal 11

Page 4

TPA 542859

of the D5A terminal strip to terminal 1U of

K1.0 relay.

(¢) Using black, 24AWG wire or equivalent,
refer to Fig. 9 and provide individual ground
wiring as shown in Table B.¢



co
TRUNKS
TO
CENTRAL
OFFICE

MESSAGE
REGISTER
LEADS
TO
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OFFICE

Fig.

66B3-50 CONN BLOCK
A B8 C D E F
Oo—0—o0 O—O0—0

I
)
I
&

|

|

|

i

E

|

3%

|

%

CONN
NO. |

ON 604A
PANEL

A258B
CONN
CABLE

|

i

j

|

|

i

|
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- - - ——
T 60 o—o——o
R E: Oo—0—0 J
r Il 00— O——O0——0
12 ¢g—0—@ Oo—o0—0
13 ¢p—0—0 0—O0—o0
14 o—o0—Q O—0—0
15 ¢—o0—Q o0—0—0
16 ¢—o0—0 O0—o0——0
17 00— O——O0——0
18 o—o0—0 O0—O0—o0
19 o0—o0—@ o0—o0—o0
10 0—o0—9 o0—0—0
0—0—0 O0—0—0
SPARE
0—0—0 o—o0—o0
O—0—0 Oo—O0—o0
4—)Connecting
Schematicq

| J53050E INTERCONNECTING UNIT | 66MI-50 CUSTOMER
| INTERFACE ~ PROVIDED
| CONN. BLK  EQUIP
| ] |
n, * o cia 15 CMRI
I a46F 2u 1 -
PROVIDE 185
STRAPS L | IST CKT
[\ u 33K 0 ciB_ 25 | CMR2
12 * t o- -0
t cea 35 CMRI
T e 2L f - -0
446F Y
185
| Flre & | 2ND CKT
3.3K
| L 45 CMR2
| > I8 c28 b MR
55 | CMRI
13 RS c3a "R
| c3B 18 | CMR2 3RD CKT
3l -
caa 26 | CMR!
14 I 43 T -
caB 36 CMR2 4TH CKT
I 4| ——O—T——o-—
| CMRI
A C5A 46
15 53 o~ — -0
C58 56 | CMR2 5TH CKT
51 t o-—
ceA 7 | CMRI
16 | 14 T -O—— —O-
ce 27 CMR2 6TH CKT
| 12 o~ —o—
| A c7a 37 | CMRI
17 24 o — o
c78 47 CMR2 7TH CKT
| 22 T - -0
57 CMRI
Is 34 L8A o oo
csg 18 CMR2 8TH CKT
| 32 | -
28 CMRI
| C9A |
A -
19 44 —l t O-——O
coB 38 | CMR2 9TH CKT
a2 1 o---0
CMRI
cloa 48,
IIO' 54 T O- - O
cioB 58 CMR2 I0TH CKT
52 l -0
| TO SIGNAL GROUND |
— OF POWER SUPPLY
| FOR 604A PANEL |

Arrangement CEK, Third Wire Operation, Using J53050E Interconnecting Unit (Option Z),
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66B3-50 CONN BLOCK — = —_ — — —
A B C D E F
N | J53050E INTERCONNECTING UNIT | 66MI-50 CUSTOMER
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\ = REMOVE GROUND MULTIPLE

CUT GROUND STRAP

Fig. 8—9§F58356 Interconnecting Unit, Unmodifiedq

Page 9



SECTION 463-380-100

D5A TERMINAL STRIP

INDIVIDUAL GROUND
LEADS ADDED

TABLE 8
CONNECT INDIVIDUAL GROUND WIRE
FROM T0 TO
T8 DSA
NETWORK|TERM. NO.| RELAY | TERM.NO.| TERM. NO.
Z1.0 1B KI.O U 1%
220 2B K2.0 L 21
Zl.1 3B Ki. | 1Y 31
Z2. 48 K2.1 L 41
21.2 58 Kl.2 1Y 51
z2.2 68 K2.2 L 12
1.3 78 Ki.3 1Y 22
z2.3 88 K2.3 L 32
Z1.4 98B Ki.4 U 42
224 108 K2.4 L 52

Page 10
10 Pages

",
,

ADD INDIVIDUAL GROUND LEADS

*

THE WIRE FROM KL.O RELAY TERM. iU TO DSA
BLOCK TERM. Il SHOULD ALREADY BE WIRED
IN—SEE 7.01(b)

# . INDIVIDUAL GROUND
LEADS ADDED

STRAPS CUT

#Fig. 9—F58356 Interconnecting Unit, Modification For Paired Wire Operationq
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CONNECTING ARRANGEMENT C25
118A INTERCONNECTING UNIT

1. GENERAL

1.01  This section provides identification, installation,

operation, maintenance, and connecting
information for Connecting Arrangement C25.
Connecting Arrangement C25 provides a connection,
over a voice-grade private line, between the
customer-provided (CP) automatic number identification
(ANT) equipment of a CP communications system
(typically a PBX) and the station identification
frame (SIF) in a Bell System central office (CO).
This arrangement provides automatic identified
outward dial (AIOD) capabilities to the CP equipment.

1.02 Connecting Arrangement C25 consists of a

118A interconnecting unit (IU), Fig. 1, 2,
and 3. Strapping options are provided for SF
signaling when required. One Connecting Arrangement
C25 and its associated voice-grade private line has
the capacity to handle the identification for up to
250 outgoing trunks depending upon the call attempts
and traffic load on the CO. If two or more groups
of trunks are terminated on different serving COs,
a separate Connecting Arrangement C25 must be
ordered for each trunk group.

1.03 This issue of the section is based on the
following drawings:

CD-1E239-01, Issue 1
SD-1E239-01, Issue 1

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION
PURPOSE
o To provide access from CP equipment to a
Telephone Company CO associated with

automatic message accounting equipment
for automatic calling station identification.

o To convert Electronic Industries Association
(EIA) serial binary signals from CP equipment
to frequency-shift-keying (FSK) signals of
the proper level for transmission over the
voice-grade private line to the CO.

e To provide protection for personnel against
hazardous voltages.

APPLICATION

o Used with Voice Connecting Arrangement(s)
CD7, CD8, or CDH (loop- or ground-start
trunks) which provide outgoing service for
CP PBX.

ORDERING GUIDE

e Unit, Interconnecting, 118A (consists of a
614A panel equipped with an HJ1 circuit
pack).

Associated Apparatus (Order Separately)
e Bracket, 99B

o Cabling, Wiring, “D” Inside or equivalent
(for cabling the supervisory leads from the
connecting arrangement to the interface
connecting block)

e Wire, DL-1, P-46F616 or equivalent (for
cabling the clock and data leads from the
connecting arrangement to the interface
connecting block)

o Block, Connecting, 66M1-50 (Fig. 4)

Note: Spare terminals on interface connecting
blocks associated with Voice Connecting
Arrangement(s) CD7, CD8, or CDH may be
used when available; other types of blocks
may be used where specified by local engineering.

e Clip, Bridging, B (25 per pkg.)

© American Telephone and Telegraph Company, 1972

Printed in U.S.A.
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Fig. 1—118A Interconnecting Unit—Clock and Data Leads Connected
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RC RELAY

SZR RELAY

HJI CIRCUIT

Fig. 2—118A Interconnecting Unit—Front View With HJ1 Circuit Pack Removed
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=24 VOLT TEST POINT

Fi

I/2A SPARE SPAf

FOR PROVIDE STRAPS
FROM TO

LOOP RESISTANCE

TO CENTRAL OFFICE R44A R44B

500 OHMS OR LESS

SF SIGNALING NOT cBS! RC8F

PROVIDED BETWEEN

PBX AND CENTRAL OFFICE

{OPTION 2) -48 OPT | RCIOF

SF SIGNALING PROVIDED cBsi SFi2M

BETWEEN PBX AND _48 OPT | SFeB
CENTRAL OFFICE
(OPTION Y) -48 OPT| SFL

Fig. 3—118A Interconnecting Unit—Rear View
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Fig. 4—Typical Interface Connecting Block
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o KS-20944, List 2 Protector (Optional—must
be provided when CP power supply is
used)—see Fig. 8

o Block, Connecting, 66C1-16 or equivalent
(for providing distribution of power when
KS-20944 protector is used between CP
power supply and more than one connecting
arrangement of any type—see Fig. 9)

Note: The cumulative current drain of the
connecting arrangements connected to a
KS-20944 protector must not exceed the
maximum current rating of the protector.
For instance, the maximum current drain for
one Connecting Arrangement C25 is 0.5 ampere
and the maximum current rating of a KS-20944,
List 2 protector is 15 amperes; therefore, no
more than 30 Connecting Arrangements C25
may be connected to the protector (this
example is for illustrative purposes only).

o Wire, AM, 14 gauge, paired, red and black,
P-384614 or equivalent (for cabling from
the KS-20944 protector to the 66C1-16
connecting block—see Fig. 9).

Replaceable Components

o Fuse, AGC#1/2 (1/2 amp-F1)

o Fuse, AGC#3/16 (3/16 amp-F2)

o Pack, Circuit, HJ1

o Panel, 614A.

DESIGN FEATURES
118A Interconnecting Unit

o Consists of a 6144 panel equipped with a
plug-in HJ1 circuit pack

o Detects loop closure on leads CS, CG from
CP ANI equipment

o Signals the Bell System CO AIOD equipment
over leads T, R that a trunk number and a
station number have been identified

o Recognizes a transmit data command signal
over leads T, R from the Bell System CO

Page 6

o Signals CP ANI equipment with a contact
closure on leads CBS1, CBS2 that a transmit
data command signal has been received from
the Bell System CO

e Provides a terminator as specified in EIA
Standard RS-232C for CP clock and data
leads

o Converts the EIA serial binary signals from
the CP equipment to FSK signals of the
proper level for transmission over the
voice-grade private line to the Bell System
Cco

o Transmits a disconnect signal to the Bell
System CO when the CP ANI equipment
removes the closure on leads CS, CG

o Transmits a disconnect signal to the CP ANI
equipment by removing the contact closure
on leads CBS1, CBS2, when the Bell System
CO disconnects first

e Provides dc isolation between Bell System
facilities and CP ANI equipment

e Provides strapping options for loop and SF
signaling

e Provides protection for personnel against
hazardous voltages.
614A Panel—See Fig. 2
o Mounts on a standard 23-inch relay rack or
in a 16C apparatus mounting, using a 99B
bracket
o Size—approximately 8 by 6 by 8 inches

o Weight—approximately seven and one-half
pounds (without circuit pack)

o Equipped with two 914A 40-pin connectors
arranged to mount one HJ1 circuit pack

e Provides supervisory circuit, power circuit,
and fuses for 118A IU

o Provides screw terminals for option straps
and connections to the CP equipment and
the Bell System CO.



HJ1 Circuit Pack—See Fig. 2

o Components are mounted on a 40-pin printed
wiring board.

o Plugs into connector on 614A panel.

o Size—approximately 5-1/2 by 7-1/2 inches.

o Weight—approximately one pound.

o Provides EIA interface, output flip-flop,
and data transmitter circuits for 118A IU.

KS-20944, List 2 Protector (Fig. 8 and 9)

o Components are mounted in a 5-1/2 by 4-1/2

by 3-1/2 inch box with hinged cover, designed

to mount on a wall or any flat surface.

e Provides screw terminals inside of box for
connection to Bell System equipment.

o Provides two external 14-gauge color-coded
leads for connection to CP power source ([R]
GRD, [BK] —-V).

o Provides current and voltage limiting between
Bell System equipment and CP power source.

o Protector circuit breakers trip in 25
milliseconds on overvoltage, current overload,
reversed voltage polarity, improper grounding,
or ac voltage from CP power source as
follows:

(a) Overvoltage of 68 volts de

(b) Current overload of 18 amperes
(¢) Reversed dc polarity

(d) Improper ground

(e) AC voltage greater than 18 volts.

e Protector circuit breaker switch provides a
means for removing CP power from Bell
System interconnecting equipment.

CAUTION: The circuit breaker switch

removes voltage from the load (Bell System)
side of the protector only; voltage will

ISS 1, SECTION 463-380-101

still be present on terminals and components
inside the protector box.

o Provides hazardous voltage protection
between CP power source and Bell System
equipment.

3. INSTALLATION
118A INTERCONNECTING UNIT

3.01 Locate the connecting arrangement in an

area free of dampness and excessive dust
or dirt, with adequate room for access to front
and rear of equipment and connecting blocks. The
connecting arrangement should be mounted as close
as possible to the CP ANI equipment; maximum
distance between the connecting arrangement and
the CP ANI equipment, including the customer-provided
and installed wiring, must not exceed 50 feet.
Mount the 118A IU on a 28-inch relay rack or 16C
apparatus mounting using 99B brackets. (Provide
a separate GRD to rack or mounting.)

@& To protect transistors and other
electrical components of the
interconnecting unit, remove fuses
before installing or replacing a circuit
pack or interconnecting unit.

3.02 Use the “D” inside wiring cable or equivalent

to terminate the supervisory leads (CBS1,
CBS2, CS and CG) associated with the CP equipment
on the interface connecting block. Use the DIL-1
shielded wire or equivalent to terminate the clock
and data leads (CCK and CDT) associated with
the CP equipment on the interface connecting block.
The shields on leads CCK and CDT must be
grounded at the 1184 IU only; do not ground
the shields at the interface connecting block.
Stencil circuit number and lead designations on
interface connecting block designation strip (see
Fig. 4).

3.03 Provide straps on the 118A IU for loop and
signaling options as shown in Fig. 3, 6, and
1.

KS-20944 PROTECTOR
3.04 When CP power source is used to power
the connecting arrangement, a KS-20944

protector must be provided between the CP power
source and the connecting arrangement. Mount
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the KS-20944 protector on a wall or suitable flat
surface near the interface connecting block. Use
the AM-type, 14-gauge wire or equivalent to make
connections from the protector to the 66C1-16
connecting block. Terminate one end of the wiring
to the screw terminals (term. — and +) of the load
terminal strip provided on the protector (see Fig. 8).
Solder the other end of the wiring to terminals in
column D of the connecting block as shown in
Fig. 9; using the 14-gauge wire, solder the multiple
straps to the terminals in column D of the connecting
block as shown in Fig. 9, depending on the number
of connecting arrangements provided. Use “D”
inside wire cable or equivalent to make connections
from the quick-connect terminals in columns A, B,
and C of the connecting block to the screw terminals
on the connecting arrangements.

4. OPERATION

4.01 Idle Condition—Connecting Arrangement

C25 (Fig. 6 and 7):- When the connecting
arrangement is in the idle condition, leads CS, CG
and CBS1, CBS2 from the CP equipment are open;
a —48 volt battery signal is maintained through
resistance lamp A, contact 8B of relay SZR, and
the primary winding of relay RC, to.leads T, R
of the data channel toward the CO. The CP ANI
equipment provides a positive EIA voltage signal
(binary 0) over lead CDT and standard clock pulses
over lead CCK to the connecting arrangement.
The EIA interface and output flip-flop circuit detects
the CP signal and in turn causes the data transmitter
circuit to transmit a 1150-Hz signal over leads T,
R of the data channel (voice-grade private line)
toward the CO.

4.02 Seizure—Connecting Arrangement C25—SF

Signaling Not Provided (Fig. 6): When
the seizure of a trunk for an outgoing dialed call
is recognized by the CP ANI equipment, the trunk
and associated station number is identified and
stored; the CP ANI equipment provides a bid signal
to the connecting arrangement for access to the
CO by placing a contact closure across leads CS,
CG. This closure operates relay SZR through
contact 10B of relay RC. Relay SZR operated
prepares a closure path across leads CBS1, CBS2
and transfers the supervisory signal (through relay
RC to leads T, R) from battery to ground. This
ground activates the supervisory relay in the
associated CO signaling circuit. The trunk scanner
in the digit register connector circuit of the CO
SIF recognizes this service request and assigns it
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a preference. When an idle digit register is
connected to the line and conditioned to accept
PBX identification information, a transmit data
signal in the form of simplex battery is returned
to the connecting arrangement over leads T, R.
This battery operates relay RC through contact 8M
of relay SZR. Relay RC operated completes the
closure path dcross leads CBS1, CBS2 toward the
CP ANI circuit as a transmit data command signal.

4.03 Seizure—Connecting Arrangement C25—SF

Signaling Provided (Fig. 7): Seizure of
the connecting arrangement when SF signaling is
provided is accomplished in the same manner as
described in 4.02 with the exception that the
operation of the RC relay provides an operate path
for the SF relay through contact 4M of the RC
relay. Relay SF operated completes the closure
path across leads CBS1, CBS2 toward the CP ANI
circuit as a transmit data command signal. This
extends the time between customer bid for data
channel access (CS, CG closed) and connecting
arrangement transmit data command (CBS1, CBS2
closed) by approximately 35 milliseconds. This 35-
millisecond delay is required to allow the SF signaling
equipment to clear the signaling transmission path
to the CO.

4.04 Information Transmission—Connecting

Arrangement C25 (Fig. 6 and 7): Within
a timed interval (greater than 10 milliseconds but
less than 20 milliseconds—see 4.07 and Fig. 10)
after the CP equipment receives the transmit data
command signal (contact closure across leads CBS1,
CBS2), it must transmit the trunk and station
number to the connecting arrangement over lead
CDT. Each complete message from the CP
equipment to the connecting arrangement consists
of 41 binary bits, one premessage bit followed by
a 40-bit word (8 digits, 5 bits per digit); 4 digits
(20 bits) identify the trunk, the other 4 (20 bits)
identify the station. Each 5-bit digit consists of
two *‘1” bits and three *‘0” bits (2/5 code, see
Table A). The premessage bit level is always a
“1” bit.

Note: As a trouble-locating aid, the CO
equipment is normally conditioned to interpret
an all “1” bit transmission (beginning with
the first detected error digit and lasting for
the remainder of the message) as admission
of the CP equipment that it has detected an
error or failed to identify the station making
the call (see 4.06).
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TABLE A
2/5 DIGIT CODE

e e
DIGIT POSITIONS
NUMBER OF 1BITS 0 1 2 a4 7
0 4.7 o o o . .
1 0,1 . . o o o
2 0,2 . o . o o
3 1,2 o . . o o
4 0,4 . o o . o
5 1,4 o . o . o
6 2,4 o o . . o
7 0,7 . o o o .
8 1,7 o . o o .
9 2,7 o o . o .

These pulses are negative-going, standard EIA
serial binary pulses synchronized with the repetition
rate of the CP clock pulses on lead CCK (see
Fig. 11). The rise time and duration of the data
pulse is not critical; however, it must have reached
peak amplitude at the leading edge of the clock
pulse. The data pulse does not change until after
the clock pulse is no longer present; consequently,
the leading edge of the data pulse must precede
the clock pulse by at least 3 microseconds and the
trailing edge must lag the clock pulse by at least
3 microseconds. The CP clock pulses on lead CCK
are accurate negative-going pulses with a repetition
rate of 735.5 pps +0.1 percent, rise time of 2
microseconds, and a duration of 30 microseconds.
Clock pulses need not be provided continually, just
during signal transmission only. If the clock pulses
are stopped for any reason, they must be resumed
before a bid signal is initiated by the CP equipment.
At least three clock pulses must be transmitted to
the connecting arrangement following the end of
the data message. The EIA interface and output
flip-flop circuit in the connecting arrangement detects
the data pulses from the CP ANI circuit and in
turn causes the data transmitter to shift from the
space or zero bit frequency (1150 Hz) to the mark
or “1” bit frequency (1850 Hz) of a level suitable

for transmission to the CO over leads T, R of the
data channel (voice-grade private line).

4.05 Disconnection—Connecting Arrangement

C25 (Fig. 6 and 7): The CP ANI equipment
must maintain uninterrupted contact closure across
leads CS, CG from seizure of the connecting
arrangement until completion of transmission of
trunk and station number data (see 4.07 and Fig. 10).
When the CP equipment disconnects first, the CP
ANTI circuit removes the contact closure across
leads CS, CG. An open on leads CS, CG causes
SZR relay to release; SZR relay released opens
leads CBS1, CBS2 toward the CP equipment, causes
relay RC to release, transfers the supervisory signal
(through relay RC to leads T, R toward the CO)
from ground to battery as a disconnect signal, and
returns the connecting arrangement to the idle
condition (the RC relay released causes the SF
relay to release when provided). When the CO
disconnects first, the supervisory relay in the CO
signaling circuit removes battery from leads T, R
of the connecting arrangement causing relay RC
to release. Relay RC released removes the closure
across leads CBS1, CBS2 toward the CP equipment
(see Fig. 6); when SF signaling is provided (see
Fig. 7), relay RC released causes the SF relay to
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release which in turn removes the closure across
leads CBS1, CBS2 toward the CP equipment. The
CP ANI circuit recognizes the open on leads CBS1,
CBS2 as a disconnect signal and subsequently
removes the closure across leads CS, CG toward
the connecting arrangement. An open on leads
CS, CG causes SZR relay to release and returns
the connecting arrangement to the idle condition.

4.06 Call Billing: The CO receives the identification

information and stores the station number
in a memory slot associated with the trunk number
for all outgoing calls using the trunk lines whether
or not the information is required for call billing.
When the AMA equipment requires the station
number for call billing, the number is read out of
storage. If the equipment determines that the
number is invalid either because of digits in error
or an incomplete number, the call is either billed
to the listed PBX number or billed by operator
number identification or billed by an alternate
method.

4.07 Functional Sequence of Operation (Fig. 10):

The CP ANI equipment initiates a bid for
data channel access to the CO with a contact
closure across leads CS, CG. Following a minimum
interval of 45 milliseconds, the connecting arrangement
provides a closure across leads CBS1, CBS2 as a
transmit data command signal to the CP ANI
equipment (a delay of 3 seconds between the CS,
CG closure and the CBS1, CBS2 closure usually
indicates trouble on the data channel or temporary
traffic overload in CO data processing equipment).
Following the CBS1, CBS2 closure the CP equipment
begins data transmission; the interval between the
CBS1, CBS2 closure and data transmission must
be greater than 10 milliseconds but less than 20
milliseconds. Data transmission time is approximately
equal to 55.76 milliseconds. Following the last bit
of data, the CP equipment shall remove the closure
across leads CS, CG to release connection to the
CO. The interval between the last bit of data
and removal of the closure across leads CS, CG
must be less than or equal to 10 milliseconds.
Following the release of the CO connection by the
CP equipment (open on leads CS, CG) there must
be a minimum interval of 45 milliseconds before
the CP equipment initiates another bid for data
channel access (closure across leads CS, CG).

5. MAINTENANCE

5.01 Precautions should be taken when performing
tests to avoid adversely affecting service to

Page 10

the customer. Local instructions should be followed
with reference to notifying the customer and CO
personnel before performing the tests.

502 When there is an indication of trouble in

the connecting arrangement(s), the circuit
at fault must be opened at the interface connecting
block to verify in which direction the trouble exists.
The circuit can be opened at the interface connecting
block by removing the B bridging clip associated
with each lead.

5.03 Tests—Connecting Arrangement C25 (Fig. 6
and 7):

(a) Check for blown fuses (F1 and F2) on 118A
IU.

(b) Check for presence of battery and ground
and proper polarity on —48V and GRD
terminals.

(¢) Check for presence of —48 volts between —48

OPT terminal and GRD terminal (see Fig. 3,
6, and 7); if voltage is not present check fuse
F1.

(d) Check for presence of —24 volts between —24

volt test point and GRD terminal (see Fig. 3,
6, and 7); if voltage is not present check fuse
F2, resistor R48, and zener diode CR18.

5.04 Tests—Connecting Arrangement C25—SF
Signaling Not Provided (Fig. 6):

Note: Notify CO before proceeding with
this test.

(a) Open all the leads of the circuit under test

at the interface connecting block. Block
the RC relay non-operated. Disconnect leads
T and R (data channel) from terminals T and
R on the 118A IU.

(b) Connect lead CS to lead CG; observe that

relay SZR operates. If relay SZR does not
operate, check fuse F1, check for faulty RC relay
contact 10B, and check for open on leads CS,
CG, or the strap between terminals —48 OPT
and RC10F.

(¢) With relay SZR operated, block operated

relay RC; check for closure across leads
CBS1, CBS2. If closure is not present across
lead CBS1, CBS2 check for faulty RC relay



contact 8M, faulty SZR relay contact 10M, or
open on leads CBS1, CBS2, or the strap between
terminals RC8F and CBS1.

(d) If trouble is indicated in the data channel
see 5.06.

(e) On completion of tests, reconnect leads T

and R to terminals T and R on the 118A
IU, replace the B bridging clips at the interface
connecting block associated with the circuit under
test, and remove the block from relay RC.

5.05 Tests—Connecting Arrangement C25—SF

Signaling Provided (Fig. 7):

Note:
this test.

Notify CO before proceeding with

(@) Open all the leads of the circuit under test

at the interface connecting block. Block
the RC relay non-operated. Disconnect leads
T and R (data channel) from terminals T and
R on the 118A IU.

(b) Connect lead CS to lead CG; observe that

relay SZR operates. If relay SZR does not
operate, check fuse F1, check for faulty SF relay
contact 8B, and check for open on leads CS, CG,
or the strap between terminals —48 OPT and
SF8B.

(c) With relay SZR operated, block operated
relay RC; observe that relay SF operates
and check for closure across leads CBS1, CBS2.
If relay SF does not operate, check for faulty
RC relay contact 4M or open on the strap
between terminals —48 OPT and SFL. If closure
is not present across leads CBS1, CBS2, check
for faulty SF relay contact 12M, faulty SZR relay
contact 10M, or open on leads CBS1, CBS2, or
the strap between terminals SF12M and CBS1.

(d) If trouble is indicated in the data channel,
see 5.06.

(e) On completion of tests, reconnect leads T
and R to terminals T and R on the 118A
IU, replace the B bridging clips at the interface

ISS 1, SECTION 463-380-101

connecting block associated with the circuit under
test, and remove the block from relay RC.

506 Tests—Data Channel (Fig. 6 and 7): When

trouble is indicated in the data channel,
replace the HJ1 circuit pack. If trouble is still
present, check for open or short on leads CDT
and CCK. Perform normal circuit order transmission
tests over leads T and R toward the CO. Using
a 716C receiver, check for presence of 1150-Hz
tone across leads T and R from the connecting
arrangement when the connecting arrangement is
in the idle condition.

507 Tests—KS-20944 Protector (Fig. 8): 1f

circuit breaker switches are tripped (in the
off position) return them to the on position; if
circuit breaker switches cannot be operated to the
on position perform tests as follows:

(a) Disconnect Telephone Company provided

wiring from terminals 1 and 2 (— and +)
of the load terminal strip on the protector under
test. If the circuit breaker switches remain in
the on position when operated, the trouble is in
the Telephone Company provided equipment.
Check for proper polarity of the Telephone
Company provided leads at terminals 1 and 2 (—
and +) of the load terminal strip on the protector;
ascertain that the circuits connected to the
protector do not exceed the current rating of
the protector.

(b) If the trouble is not in the Telephone Company

side, check the type, amount, and polarity
of the CP voltage present on the leads provided
for customer termination at the protector; this
voltage should meet the specifications shown in
Fig. 8.

Do not attempt any tests or repairs
to the CP equipment.

6. CONNECTIONS

6.01 For connecting information refer to Fig. 3,
5,6, 7, and 9.
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TO CENTRAL
OFFICE AIOD
STATION
IDENTIFICATION
FRAME
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T (DATA CHANNEL)

R (DATA CHANNEL)

BELL SYSTEM SIDE

CONNECTING
ARRANGEMENT
c25

CUSTOMER SIDE

INTERFACE
CONNECTING
BLOCK
66M1-50
cBsI
o252 CUSTOMER-
PROVIDED
cs EQUIPMENT
c6
SHIELDED—NOT SHIELDED~-

GROUNDED AT INTERFACE
CONNECTING BLOCK,
GROUNDED AT 1I8A IU ONLY

NOT GROUNDED AT
INTERFACE CONNECTING

BLOCK
TPA 548175

Fig. 5—Block Diagram—Voice Connecting Arrangement C25



€l oBng

BELL SYSTEM SlDE—+— CUSTOMER SIDE

- - - INTERFACE CUSTOMER-PROVIDED |
22 CONNECT ING PBX ANI
{:|]—||. BLOCK 66MI-50 EQUIPMENT
o0—0 o0—°
‘ ~—— ———
w |
(NOTE 2) : |
i STRAP
RC8F cBs! cBS1
5—Q@ %, 0—O—O0—0
A RCx® TRANSMI T
I SZRX, b cBs2 ! |
| e I
L s SZR |
T
1.0 RCIOF R|C n o cs [
Fl STRAP o' u e SE| ZURE
TO BELL —aav .5AMP SZR z o c6
SYSTEM > A ] > —
POWER SUPPLY 1 ~agorr 12
OR KS-20944 co F2
PROTECTOR | oRD 1.0 T 3/16 (NOTE 3)
WHEN CP S e = AMP |
POWER IS USED |
R48 | I
1780
-24v
CRI8 iJ
= (NOTE 1)
| rr————""—""——- — T
T0 | | - | |
cot
CENTRAL T(DATA CHANNEL) JI ’L" i " : 1 - R ~ DATA |
OFF ICE ATA Jo—o—o—oz | T
A10D R(DATA cHanner) | A | ——%HE TR[:NSMITTER INTERFACE AND |k = ek -,E cLock 35'3
STATION % | OUTPUT FLIP-FLOP T 3{ +H-0—O0—O0—0++ I
IDENTIF ICATION I ¢ 38
FRAME HJI CIRCUIT PACK 1
118A INTERCONNECTING UNIT (NoTE 1)
NOTES: —_— —_— — _—

1. CONNECT SHIELDS OF CDT AND CCK LEADS TO GRD TERMINAL ON 118A IU,
DO _NOT GROUND AT INTERFACE CONNECTING BLOCK.

2. PROVIDE STRAP FROM TERMINAL R44A TO R448 WHEN LOOP TO CENTRAL

OFFICE IS 500 OHMS OR LESS.
3. B BRIDGING CLIP.

Fig. 6—Simplified Schematic and Connections, Connecting Arrangement C25, SF Signaling Not Provided
Between PBX and Central Office Station Identification Frame (Option Z)
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BELL SYSTEM SIDE—+—CUSTOMER SIDE

INTERF ACE CUSTOMER-PROV IDED
CONNECTING PBX ANI
BLOCK 66MI-50 EQUIPMENT
o0—o0 0—o
_/'\/\f
M~ ———
(NOTE 2) 8900 | | |
,
T T STRAP
SZR
2R SFI2M [£H] CBS|
/A - 0—0—0—0
A SF X2 TRANSMI T
I SZR X 6852 cBs2
4_c8 ] I I
| Tio [N l cs | I
O—O0—O——0-
l Fi \ SE | ZURE
T0 BELL o b w . <E!ZURE
SYSTEM - . ) c
POWER SUPPLY ' A J_ W—Q
OR KS-20944 c9
PROTECTOR oo 1o T Re I (NOTE 3)
‘:*OEERCTS USED o—in N . | I
| 7
| % L | :
-24v
CrIB £J
= (NOTE 1)
I__-___—_—_——_l _________ ] l
T o cor |
T(oATA cranneL) | L 1 ] A~ COT DATA |
35:7?‘:“ | o DATA NTERFACE AND ! 1 i w
A10D R(DATA CHANNEL) | B l TRANSMI TTER INTE | ook T ~  CCK < crock | HZ
STATION 0—+ OUTPUT FLIP-FLOP [T £l 5 > ) —
Frag o HJI CIRCUIT PACK _: /= =
118A INTERCONNECTING UNIT (NoTE 1)
NOTES: - _— —_—

|'. CONNECT SHIELDS OF CDT AND CCK LEADS TO GRD TERMINAL ON 1i8A iU,
DO _NOT_GROUND AT INTERFACE CONNECTING BLOCK.
2. PROVIDE STRAP FROM TERMINAL R44A TO R44B WHEN LOOP TO CENTRAL

OFFICE 1S 500 OHMS OR LESS.
3. B BRIDGING CLIP.

Fig. 7—Simplified Schematic and Connections, Connecting Arrangement C25, SF Signaling Provided Between
PBX and Central Office Station Identification Frame (Option Y)
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KS-20944 PROTECTOR

(SEE NOTE)
GRD (R) |
LEADS FOR
CUSTOMER l
TERMINAT ION -V (BK) |
| | | |
— (CURRENT (VOLTAGE (CURRENT
| BREAKER) BREAKER) BREAKER) ‘
| sz 2 2 \
I (1] c83 cB2
| o« 7 |
| " |
.
. CRI ’
| (BK) ! 2 (R)
| 7 %
- +
NOTE: GRD

KS-20944 LI FOR 24 VOLT AT IS5 AMP
KS-20944 L2 FOR 48 VOLT AT IS5 AMP
KS-20944 L3 FOR 24 VOLT AT 30 AMP
K2-20944 L4 FOR 48 VOLT AT 30 AMP

PROTECTORS WILL TRIP IN 25 MILLISECS (MAXIMUM):

ON OVERVOLTAGE OF 38 VOLTS (24 VOLT UNIT) AND 68 VOLTS
(48 VOLT UNIT), ON OVERLOAD OF 18 AMPERES (15 AMP UNIT)

AND 36 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC

VOLTAGE GREATER THAN |8 VOLTS, OR INCORRECT GRD.

TELEPHONE CO
-y PROVIDED AND
INSTALLED

Fig. 8—Schematic—KS-20944 Protector
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66CI-16
CONNECTING BLOCK

A B COD
O0—0—0—0

(" -48v | -V

:j-wv TO TELEPHONE CO

L SIDE OF KS-20944
PROTECTOR (NOTE I)
GRD 2 GRD

GRD k\\

GRD o
STRAPS

-48v 3 (NOTE 1)
-48V
-48V

T0 GRD 4
CONNECTING |~
ARRANGEMENTS | —— e NS
(NOTE 2) GRD

le—— STRAPS
(NOTE 1)

-48v SII
-48v
-48v

GRD 32

w (7

GRD

\

NOTES:

I+ USE 14-GAUGE WIRE TO CONNECT FROM
KS-20944 PROTECTOR TO CONNECTING BLOCK;
PROVIDE MULTIPLE STRAPS AS DETERMINED
BY NUMBER OF CONNECTING ARRANGEMENTS
TO BE CONNECTED TO., USE SOLDER TO MAKE
THE CONNECTION OF THE 14-GAUGE WIRE
AND STRAPS TO THE CONNECTING BLOCK.

2. USE "D" INSIDE WIRE OR EQUIVALENT TO
MAKE CONNECTIONS FROM CONNECTING
BLOCK TO CONNECTING ARRANGEMENTS.

EACH CONNECTING BLOCK PROVIDES MEANS
FOR CONNECTING TO 48 CIRCUITS, HOWEVER,
DO NOT EXCEED THE MAXIMUM CURRENT
RATING OF THE KS-20944 PROTECTOR.

Fig. 9—Typical Power Distribution Connections Between KS-20944
Protector and Connecting Arrangements
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45MS >10MS
MINIMUM <20MS
(NOTE 1)
Cs,C6 Cs,C6 CBSI/CBS2 FIRST
OPEN CLOSED CLOSED DATA BIT
f
CUSTOMER- INITIAL CONNECTING CUSTOMER
PROVIDED CUSTOMER ARRANGEMENT BEGINS
EQUIPMENT BID FOR TRANSMIT DATA DATA
IDLE DATA COMMAND TRANSMISSION
CHANNEL SIGNAL
ACCESS
NOTES!

I. A DELAY OF 3 SECONDS BETWEEN CUSTOMER BID AND RETURN
OF TRANSMIT DATA COMMAND SIGNAL USUALLY INDICATES
TROUBLE ON THE DATA LINE OR TEMPORARY TRAFFIC OVERLOAD

IN CENTRAL OFFICE DATA PROCESSING EQUIPMENT.

2. THERE MUST BE A MINIMUM INTERVAL OF 45 MILLISECONDS
BETWEEN CUSTOMER RELEASE OF CONNECTING ARRANGEMENT
(RETURN TO IDLE CONDITION) AND SUBSEQUENT CUSTOMER
BID FOR DATA CHANNEL ACCESS.

DATA
TRANSMISSION
TIME 22
55.76 MS

1SS 1, SECTION 463-380-101

45MS
<
S 1oMs MINIMUM
(NOTE 2)
LAST cs,Cc6 Cs,C6
DATA BIT OPEN CLOSED
X :

CUSTOMER CUSTOMER- SUBSEQUENT
ENDS PROVIDED CUSTOMER
DATA EQUIPMENT BID FOR

TRANSMISSION RELEASES DATA
(RETURN CHANNEL
TO IDLE) ACCESS

Fig. 10—Functional Sequence Diagram
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CUSTOMER-
PROVIDED
CLOCK PULSES
ON LEAD CCK
(NOTE 1)

PMB.

. o | 2 4 7
TYPICAL
CUSTOMER-
PROVIDED DATA
PULSES ON
LEAD COT
(NOTE 2) L

|
0

—_——
-
N

TRUNK THOUSANDS TRUNK HUNDREDS STATION UNITS
DIGIT DIGIT DIGIT
won wgw "o

NOTES:

|. CUSTOMER- PROVIDED CLOCK PULSES MUST BE
CONTINUOUS NEGATIVE GOING PULSES WITH A
REPETITION RATE OF 735.3 PPS t 0.1
PERCENT, RISE TIME 2 MICROSECONDS,
DURATION 30 MICROSECONDS.
CUSTOMER - PROVIDED DATA PULSES MUST BE
NEGATIVE-GOING PULSES SYNCHRONIZED
WITH REP RATE OF CLOCK PULSES, DATA
PULSE MUST LEAD CLOCK PULSE BY A
MINIMUM OF 3 MICROSECONDS AND LAG CLOCK
PULSES BY A MINIMUM OF 3 MICROSECONDS.

N

Fig. 11—Typical Customer Clock and Data Pulses on Leads CCK and CDT
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 463-380-102
Issue 1, April 1972

CONNECTING ARRANGEMENT C1Y
J92614E-1 INTERFACE UNIT

1. GENERAL

1.01  This section provides indentification, installation,
operation, maintenance and connection
information for Connecting Arrangement C1Y using
the J92614E-1 interface unit to provide traffic
usage data to customer-provided (CP) equipment.

1.02 The J92614E-1 interface unit (Fig. 1) is used

to connect from 1 to 15 Bell System traffic
data register circuits to CP monitoring equipment.
One Connecting Arrangement C1Y is required for
each circuit to be monitored.

1.03 The J92614E-1, List 1 provides assembly

wiring and equipment for five inputs. The
J92614E-1, List 2 provides for five additional inputs.
A fully equipped mounting plate provides 15 inputs
(one List 1 and two List 2).

1.04 If the customer wants a copy of theTechnical

Reference which covers this interface
specification, the customer should contact the local
Telephone Company Business Office or the Marketing
Representative.

1.05 This issue of the section is based on the
following drawing:

SD-99400-01, Issue 5A

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.

2. IDENTIFICATION
PURPOSE

o Connecting Arrangement C1Y provides for
the connection of Bell System Force
Administration Data System (FADS) traffic
usage data circuits to CP monitoring equipment.

e To protect Telephone Company personnel
and facilities from potentially hazardous
voltages which may be applied to the
connecting arrangement.

APPLICATION

o Bell System Automatic Call Distributing
Systems (ACD) type 2A and 3A.

ORDERING GUIDE

o J92614E-1, L1 Interface Unit (five circuits).

Note: If more than five circuits are required,

a J92614E-1,List 1 equipped with one or two

J92614E-1, List 2 must be ordered.

Associated Apparatus (Order Separately)

o Block, Connecting, 66M1-50 (Fig. 2)

o Clip, Bridging, B (25 per pack, Fig. 2)

o Wire, “D” inside or equivalent (for cabling
from J92614E-1 to 66M1-50 interface connecting
block and to J92614C transfer unit).

DESIGN FEATURES

e Components mounted on a 189A (2-inch by

23-inch) mounting plate for use with a

standard relay rack .

o Detects operation of the traffic register
associated with a FADS installation.

o Provides a contact closure to CP equipment
indicating a usage registration.

e Provides dc and ac isolation to CP equipment.

e Requires approximately 0.010 ampere at
48V direct current per input circuit.

e Maximum voltage and current on the relay
contacts is 50V and 0.500 ampere.

© American Telephone and Telegraph Company, 1972

Printed in U.S.A.
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3. INSTALLATION

3.01 The J92614E-1 interface unit will usually be

mounted on the same relay rack or in the
same equipment cabinet that houses the associated
2A or 3A ACD FADS equipment.

3.02 The 66M1-50 interface connecting block may

be wall-mounted and located at a convenient
location to permit testing and connection to the
CP equipment. The distance between the interface
unit and interface connecting block should be kept
as short as possible.

3.03 Connect R( ) input leads from J92614E-1

interface unit to J92614C transfer unit and
terminate on D4A terminal strips using a hand-operated
wire-wrap tool.

Note: Do not connect the interface unit to
leads going to the administrative cabinet as
the transfer unit switches these leads every
half-hour.

3.04 If the FADS installation does not include a

transfer unit, the J92614E-1 interface unit
may be connected to the output leads from the 3B
traffic usage recorder (TUR) and KS-15947, List 2
totalizer. In this case, refer to the 3B TUR lead
assignment sheet prepared by local engineering
for connections.

3.05 Connect R( )A and R( )B output leads to

D4A terminal strips on J92614E-1 interface
unit using a hand-operated wire-wrap tool. Extend
R( )A and R( )B output leads to 66M1-50 interface
connecting block and terminate. Stencil lead
designations on designation strip as shown in Fig. 2.
The customer must terminate the CP equipment
to the interface connecting block using the terminals
stenciled on the customer side.

3.06 Refer to block diagrams shown in Fig. 3,
4, or 5 for basic ACD FADS System in use

and follow the wiring plan shown in Fig. 6 and

Table A.

3.07 Perform tests shown in Part 5 after installation.

4. OPERATION

4.01 General: The 3B TUR obtains the FADS

usage data from ACD trunk circuits using
the switch count method. This method involves

Page 2

repeated scanning of test terminals at 100 second
intervals, which equates to 18 scans (cycles) per
half-hour. The cumulative total of the number
found busy (grounded) on each scan is recorded
on registers in the FADS administrative cabinet.
The 3B TUR records incoming trunk usage, incoming
trunk waiting usage, transfer trunk usage, position
manned usage, and position busy usage as 100 call
second (CCS) registrations and cycle count as a peg
count. The electronic totalizer sums position call
counts as peg counts. This data is shown on
registers in the administrative cabinet. Refer to
Section 981-234-100 for a detailed description of
FADS used with 2A and 3A ACD Systems.

4.02 Connecting Arrangement C1Y (Fig. 6) permits

these traffic data circuits to be monitored
directly by CP equipment. The R( ) relay is
connected to the traffic measuring circuit of the
FADS. Ground received on the R( ) lead from
one of the traffic measuring circuits operates the
R( ) relay momentarily providing a contact closure
between the output leads R( )A and R( )B to the
CP equipment to indicate a traffic registration.
Removal of the ground on the R( ) lead releases
the R( ) relay to open the contact closure between
the R( )A and R( )B output leads. The 3,000-ohm
resistor in series with the relay coil reduces the
operate current and contact bounce. The 185A
network provides protection to the make contact
of the R( ) reed relay by reducing arcing and
increasing contact life. The interface unit circuit
does not provide for filtering of input or output
signals. The output signal may contain irregularities
(spurious or split pulses) requiring filtering by the
CP equipment for proper operation.

5. MAINTENANCE (Fig. 6)

5.01 Check for blown fuses, loose or broken
connections.

5.02 Precautions should be taken when performing

the tests to avoid adversely affecting service
to the customer. Local instructions should be
followed for notifying the customer before performing
tests and for recording and reporting any register
operations caused by performing tests.

5.03 Open the output leads to the circuits under

test by removing the B bridging clips (or
wire straps) at the 66M1-50 interface connecting
block. Make any test connections on the Telephone
Company side of the connecting block, and perform



the following tests: Connect an 81A or KS-16990,
List 1 test set across R( )A and R( )B output
terminals of the circuit under test. Set the test
set to the continuity position (continuity should not
be indicated). Momentarily apply ground (ground
side of —48V supply) to the R( ) input lead at the
D4 terminal strip of the circuit under test. R()
relay should operate closing the contact to the R( )A
and R( )B output terminals, and the test set should
indicate continuity. Remove ground, releasing R( )
relay, and the test set should indicate an open
circuit.
5.04 If all circuits test satisfactorily, restore
circuits to normal by removing all test
connections and replace the B bridging eclips (or
wire straps) on the 66M1-50 interface connecting
block.

189A MOUNTING PLATE U293E 3K

278A RELAYS RESISTORS

185A 446F
TERMINAL STRIPS NETWORKS DI0DES

ISS 1, SECTION 463-380-102

Lke> Do not attempt any tests or repairs
to the CP equipment.

6. CONNECTIONS
6.01 Refer to Fig. 1 and 6 and Table A for

connections for Connecting Arrangement
C1Y.

6.02 The —48V operating voltage for the J92614E-1

interface unit is obtained from the power
supply for the FADS equipment. The —48V lead
may be connected directly to the J58833A-2 fuse
panel, to a separate 1-1/3 ampere fused circuit, or
to a —48V terminal on the J92614C transfer unit
through a separate fuse.

U293E
RELAYS

et

S
=

I amil

(s) (9

48 18 (A 48 18(B | o

L]

NETWORKS DIODES U293E
RELAYS

3K

RESISTORS TERMINAL STRIPS

pd / / AN 2

185A
NETWORKS

446F D4A TERMINAL STRIPS
DIODES

3K

RESISTORS

Fig. 1—J92614E-1 Interface Unit
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CUSTOMER CIRCUIT

SIDE /NUMBER

TELEPHONE
COMPANY SIDE

B BRIDGING CLIP

Fig. 2—66M1-50 Interface Connecting Block
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POSITION CALL COUNT

NOTE :

INC TRK WAITING ——
POSITION MANNED —
POSITION BUSY —
POSITION TALK TIME ——

LEAD DESIGNATIONS SHOWN ARE
FOR IDENTIFICATION OF TUR
CIRCUITS AS FOLLOWS:

cc -
PC
™
PM
PB
PT -

CYCLE COUNT
POSITION CALL COUNT
INC TRK WAITING
POSITION MANNED
POSITION BUSY
POSITION TALK TIME

TOTALIZER | PC
KS-15947 L2
cc RO RAO-RBO
Rl RA1-RBI
38 R
TRAFFIC W R2 [  TRANSFER A2-RB2 ADMINISTRATIVE
USAGE " R3] umIT RA3-RB3 CABINET
RECORDER J92614C J9261 4A
J99319G PB R4 RA4-RB4
PT RS RAS-RBS
ROA CROA
RO
— ROB CROB
RIA CRIA
RI
RIB CRIB
w2 R2A CR2A
INTERFACE R2B (I: g:ﬁ:gﬁf‘s CR28 CUSTOMER
UNIT PROV1DED
R3| Jozeiae-i A BLocK CR3A__| £quipMENT
R38 66Mi-50 | CR3B |
R4A CR4A
R4
R4B CR4B
RSA CRSA
RS
RSB CRSB

ISS 1, SECTION 463-380-102

Fig. 3—Block Diagram of Connecting Arrangement C1Y With 2A ACD FADS
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TOTALIZER PC
POSITION CALL COUNT KS-15947 L2
cc RO RAO-RBO
RI RAI-RBI
3B
INC TRK WAITING —“A 1 TRaFFic | TW (NOTED R2 | TRANSFER RA2-RB2 ADMINISTRATIVE
TUB USAGE PM R3 UNIT RA3-RB3 CABINET
POSITION MANNED ———  ReCORDER J92614C RAd-RB4 J926144
POSITION BUsY JTYC | J993196 PB R4 A4-RB
RS RA5-RBS
POSITION TALK TIME —2A al
NOTES:
I. LEAD DESIGNATIONS SHOWN ARE FOR IDENTIFICATION
OF TUR CIRCUITS AS FOLLOWS: ROA CROA
CC-CYCLE COUNT RO
PC~POSITION CALL COUNT ROB CROB
TW=-INC TRK WAITING RIA CRIA
PM=-POSITION MANNED RI
PB-POSITION BUSY RIB CR1B
PT-POSITION TALK TIME R2A CR2A
2. WHEN OVERFLOW TRK AND LOAD BALANCE TRK ARE R2
USED WITH A SECOND ADMINISTRATIVE CABINET, INTERFACE R28 INTERFACE CR2B | CUSTOMER
TRANSFER UNIT, AND TUR WITH REGISTER ASSIGNED: UNIT R3A CONNECTING CR3A PROVIDED
RO - CYCLE COUNT R3 | J92614E-1 BLOCK EQU I PMENT
Rl — LOAD BALANCE TRK USAGE R38 66MI =50 CR3B
R2 - OVERFLOW TRK USAGE
R3 —~ LOAD BALANCE PEG COUNT Re R4 CR4A
R4 — OVERFLOW PEG COUNT R4B cRaB
CONNECT AS FOLLOWS: (SEE TABLE A)
2ND TRANSFER UNIT  INTERFACE UNIT RSA CR5A
RO R6 RS CRSB
RI R7 RSB
R2 R8 (NOTE 2)
R3 R9
R4 RIO
Fig. 4—Block Diagram of C ting Arrang t C1Y With 3A ACD FADS
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POSITION CALL COUNT

INC TRK USAGE
INC TRK WAITING
POSITION MANNED

POSITION BUSY

TRANSFER TRK

NOTE:

TT

TUB
TUA
TuB
TUC
TU

LEAD DESIGNATIONS SHOWN ARE FOR
IDENTIFICATION OF TUR CIRCUITS AS

FOLLOWS:

CC - CYCLE COUNT
PC — POSITION CALL COUNT
U - INC TRK USAGE

TW- INC TRK WAITING
PM - POSITION MANNED

PB - POSITION BUSY
TT - TRANSFER TRK

TOTALIZER [ PC
KS-15947 L2
cc RO RAO-RBO
RI RAI-RBI
38 T R2 RA2-RB2
TRAFFIC TRANSFER - ADMINISTRATIVE
™ RA3-RB3
USAGE LT R CABINET
RECORDER PM R4 J92614C RA4-RB4 J92614A
4993196 B RS RAS-RBS
T R6 RA6-RB6
ROA CROA
RO
— ROB CROB
RIA CRIA
RI
RIB CRIB
R2A CR2A
R2
R28 CRZB
R3A INTERFACE CR3A
R3 | INTERFACE CONNECT ING CUSTOMER
UNIT R38 8LOCK CR3B_ | PROVIDED
J92614E-1 MENT
9 R4A 66MI-50 CR4a | EQUIP
R4B CR4B
RSA CRSA
RS
RSB CRSB
R6A CR6A
R6
R6B CR6B

1SS 1, SECTION 463-380-102

Fig. 5—Block Diagram of Connecting Arrangement C1Y With Optional (MD) 3A ACD FADS
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SECTION 463-380-102

—————————————— 66M1-50 CUSTOMER
J92614C r J92614E-1, LI INTERFACE UNIT 1 INTERFACE PROVIDED
TRANSFER
CONTROL I l CONN BLK EQUIPMENT
UNIT | | ABC D
AA-C54 : : : :
— A } T o RO 5 sl ) CRO
TS848 RO rol TsBil 3K 15816 | ROA ROA |~
> 0 0-0 O
I WA~ 1
U58833A-2, L2
FUSE PANEL 48V | U?iaz RO> | é::
Tsace -48v| A-asv]  Tsaas 446F 1see7 | ros | 2 CROB
o— OO0 O
I 1854 I J
Ks-15947, L2
TOTALIZER TSA28 | |
TSB38 RI ri| | Tse2i _‘_I 15826 | Ria o CRIA |
o —o— (o)
! RI ! 2ND
| 5837 ris & criB | | KT
—o o0
s8ToR  GO(A) | ~2 l o /
tss2 re | A RZIL Tsest [ A 5836, R2a | 5 CR2A |
© ! R2 ! 000 3RD
| | ¢
75847, R2B | 6 CR2B KT
| o] oy 0 00 O
3B TUR 63(B) | | e
TSB18 R3 R3 | | Tsgal _ﬂ TSB46 | R3A {73 o CR3A |
o 0 o0
| R3 | 4TH
| Ts8I8 | R38 | 8 crag | | KT
—o 0000 )
3B TUR 66(8) | |
A
TSB47 R4 ral | 1sei2 J 15817 | Ran | 9 cR4A [N
o L o0
. R4 I © © STH
| ssz2s | ras | 10 craB | | kT
[ 7"J 1 000 O .
Y - - -—- B BRIDGING
3BTUR _ GO(B) M J92614E-1, L2 1 SuIP OR WIRE
|
TSB37 RS RS! Tse22 | A ] TSAI | RSA | 11 CRSA
o— —0— o o0
i RS ! o 6TH
TSAZZ! RSB | 12 crsg | | KT
| o —o—1 000
38 TUR 67 (A) | |
TSB27 R6 L(k R6 | |Tse32 | A TSAZI | RGA 3 CRBA
o] <—L—o— o0
l R6 I 7TH
| Tsa32 | ReB | 14 cres | |7
—o— O-0 O
(NOTE 2) |_ I J
NOTES:

1. UNIT MAY BE EQUIPPED WITH 15 CIRCUITS.

Page 8

REFER TO TABLE A FOR ADDITIONAL CIRCUIT CONNECTIONS.
2. IF TRANSFER UNIT IS NOT PROVIDED, CONNECT TO TUR AND TOTALIZER, REFER TO 3B TUR LEAD
ASSIGNMENT SHEET PREPARED BY LOCAL ENGINEERING FOR CONNECTIONS.

Fig. 6—Connecting Arrangment C1Y-Connections



TABLE A

*J92614E-1 CONNECTIONS

ISS 1, SECTION 463-380-102

CIRCUIT DESIG TERMINALS CIRCUIT DESIG TERMINALS
RO TSB11 RS | TSBI3
0 ' ROA TSB16 8 R8A TSA41
ROB TSB27 R8B TSA13
—48V TSA48 R9 TSB23
R1 TSB21 9 R9A TSA12
1 R1A TSB26 R9B TSA23
R1B TSB37 R10 TSB33
R2 TSB31 10 R10A TSA33
2 R2A TSB36 R10B TSA44
R2B TSB47 R11 TSB43
R3 TSB41 11 R11A TSA43
3 R3A TSB46 R11B TSA15
R3B TSB18 R12 TSB14
R4 TSB12 12 R12A TSA14
4 R4A TSB17 R12B TSA25
R4B TSB28 R13 TSB24
R5 TSB22 13 R13A TSA24
5 R5A TSA11 R13B TSA35
R5B TSA22 R14 TSB34
R6 TSB32 14 R14A TSA34
6 R6A TSA21 R14B TSA45
R6B TSA32 *Unit arranged for maximum of 15 ipputs
R7 TSB42 (one List 1 and two List 2)
7 R7A TSA31
R7B TSA42
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BELL SYSTEM PRACTICES
AT &TCo Standard

SECTION 463-382-100
Issve 5, April 1976

PROTECTIVE CONNECTING ARRANGEMENTS C1V, RCX, AND GC2

1. GENERAL

1.01 This section provides identification, installation,

operation, maintenance and connection
information for Protective Connecting Arrangements
(PCA) C1V, RCX, and GC2. These connecting
arrangements are used to indicate the dc supervisory
and ringing condition of a telephone company central
office (CO) line in the telecommunications network
or tie line to customer-provided equipment (CPE).

1.02 This section is reissued to:

e Add two new tie line arrangements for
PCA RCX (Fig. 11F and 11G)

» Change title of section
e Change Fig. 2 and 11.

1.03 If the customer wants a copy of the Technical

Reference which covers these interface
specifications, he should contact the local Telephone
Company Business Office or the Marketing
Representative.

1.04 This issue of the section is based on the
following drawing:

SD-69633-01, Issue TD—117A Interconnecting
Unit and Protective Connecting Arrangement
RCX, C1V, and GC2

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing,
reference should be made to the SDs to determine
the extent of the changes and the manner in which
the section may be affected.

2. IDENTIFICATION
A. PURPOSE
e PCA C1V using an 18D KTU provides a

contact closure over leads CBS1 and CBS2
toward the CPE when the PBX or CO line

is seized and maintains closure until the line
becomes idle.

o PCA RCX using a 117A IU provides a contact
closure over leads CDP1 and CDP2 toward
the CPE when the PBX or CO line is seized.
This contact closure opens with each dial
pulse, and the contacts open when the line
becomes idle.

¢ PCA C1V and RCX may be used together
to provide both of the features explained
above.

¢ PCA GC2 using a 15D KTU provides a
contact closure over leads C1 and C2 toward
the CPE when ringing is present on the
line.

B. ORDERING GUIDE
Note: Equipment for these connecting
arrangements may be mounted on existing
relay racks or in equipment cabinets provided
there is available space.

PCA C1V (Fig. 1)
o Unit, Telephone, Key, 18D
¢ Box, Apparatus, $105C4

e Backboard, KS-5796, L7, L8, or L9 (if
required)

* Block, Connecting, 66M1-50 (Fig. 2)
¢ Clip, Bridging, B
e Capacitor, KS-19524, L9, 60 uF, or equivalent

(one per 18D KTU), required to prevent
longitudinal imbalance.

NOTICE
Not for use or disclosure outside the
Bell System except under written agreement

Printed in US.A.

Page 1



IECI VIV TUI-IVE™ 1 ww

Fig. 1—Protective Connecting Arrangement C1V

PCA RCX (Fig. 3 and 4)

e Unit, Interconnecting, 117A —each unit
provides four circuits when equipped with
303F relays (unit is shipped with one 303F
relay provided)

¢ Relay, 303F—one per line as required

e Mounting, Apparatus, 15A—one per three
117A 1Us

e Backboard, 173A

e Cover, 116A —includes two #$8119100824
(P-19A008) cover supports and screws that
attach to the 15A apparatus mounting to

support the cover

¢ Block, Connecting, 66M1-50 (Fig. 2)

¢ Clip, Bridging, B.

Page 2

Associated Equipment for PCA RCX Only (Order
Separately)

e Unit, Telephone, Key, 227B—one per three
lines (Fig. 11C only)

e PUnit, Telephone, Key, 17B—one per line
(Fig. 11F only)4

e Unit, Telephone, Key, 25B—one per three
lines (Fig. 11D and H only)

* Bracket, $813722048 (P-37B204)4 —one per
two #17B4 or 25B KTUs

e Capacitor, KS-19524, L9, 60 uF'—one per 25B
KTU (required to prevent longitudinal
imbalance)

¢ #Diode, 521D—one per Fig. 11G only.4

PCA GC2 (Fig. 5)
e Unit, Telephone, Key, 15D
» Box, Apparatus, $105C4

e Backboard, KS-5796, L7, L8, or L9 (if
required)

e Block, Connecting, 66M1-50 (Fig. 2)

¢ Clip, Bridging, B.

C. DESIGN FEATURES
PCA