e ®

[ N
> )

CIRCUIT DESCRIPTION

CD-1P105-01
ISSUE 3B
APPENDIX 6B

DWG ISSUE 10B
DISTN CODE 1U90

OPERATICNS SUPPORT SYSTEMS
COMMON REMOTE TEST SYSTEM 5A
RTS SA FRAME CIRCUIT

CHANGES

D. Description of Changes

D.1 On sheets B2, B6, B9, Bl2, and D1 Note

10§ is added to indicate that ringing
and =72 volts are not required when test-
ing with the 53A test position. The 53A
test position 1s used for testing No. U4 ESS
trunks.

D.2 Information concerning the connection
to SMAS 3 from the remote test port

on sheet B5SA is eliminated since this

connection will never be implemented.

BELL TELEZPHONE LABORATORIES, INCORPORATED

DEPT 9232-L0O-EGS

Printed in U. S. a.

D.3 Note 6 is added to sheet BS5A indicat-

ing a reference to SD-1P107-01 for
data set connectlons when using the 53A
test position.

D.4 A connection of talk and TSV lines is
added to auxiliary network on sheet
B5A for 53A test position (T?) use.

D.5 Note 7 i1s added to sheet B5B showing
DDS clock connection when using the
534 TP.

D.6 Note 3 on sheet B5B is modified to
include testing of PSDC trunks on
No. 4 ESS.
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CIRCUIT DESCRIPTION

OPERATIONS SUPPORT SYSTEMS
COMMON REMOTE TEST SYSTEM 5A
RTS 5A FRAME CIRCUIT

CHANGES

D. Description of Changes

D.1 The JMB buffer is added to provide isolation of the RTS5A

control circuilt logic pulses from the JMB cable going to
the remote test ports. This is required to improve the rise
time of pulses within the control circult that go out on the
JMB cable, and thereby eliminate erratic operation.
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CIRCUIT DESCRIPTION CD-1P109-01
ISSUE 3B

APPENDIX 4B
DWG ISSUE. 83
DISTN CODE 1190

OPERATIONS SUPPORT SYSTEMS
COMMON REMOTE TEST SYSTEM 5A
RTS 5A FRAME CIRCUIT

. CHANGES

D. Description Of Changes

D.1 Z option 1s rated Mfr Disc and is replaced by W option.

P W option is added which provides a -72 volt supply for
testing =72 volt circuits. A new 135A1 power unit has been
designed which is used in the PU4 position in place of the
131H1 power unit. The 135A1 has an additional -24 volt output
that is stacked with -48 volts office battery to provide -72
volts. The 135A1 power unit will also supply the +24 volts
required if +24 wolt office battery is not avallable.
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DEPT 9232-LO-EGS
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CIRCUIT DESCRIPTION

CD-1P109-01
ISSUE 3B
APFENDIX “3B

DWG ISSUE «7B
DISTN CODE 1U90

OPERATIONS SUPPORT SYSTEM
COMMON REMOTE TEST SYSTEM 5A
RTS 5A FRAME CIRCUIT

CHANGES

D. Description of Changes

D.1 Note 4 has been added to Sheet B2 and Note 3 has been added

to Sheet B9. These notes say that interrupt superimposed
ringing consists of 20Hz (2 seconds on, 4 seconds off)
superimpcsed on -48 Vde.

D.2 Note 5 of Sheet B3 and Note 5 of Sheet Bl0 have been
modified to allow the power converter outputs to be run

with 20 gauge wire. This has been done to allow the output

wires to be run in local cables with the maximum current of

2.75 amperes in the wires.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 9232-LO-EGS
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CIRCUIT DESCRIPTION

—

SERTI. soRom sy,
conngTs SA FRAME CIRCUIT

CHANGES

2. Description of Changes

D.1 Note 107 has been added to Sheet Dl.

D.2 Sheets Bl, B6, B8, and Bl2 have been changed to show CO
ground connected explicitly to frame ground.

D.3 Lead designations have been changed:
to 1§ ’ to

R, to THPRG, and FEMRR
to TRPRGR, on Sheets BSA, Bl4, and GlA.

BELL TELZPEONE LABORATORIES, INCORPORATED.
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CIRCUIT DESCRIPTION CD+1P109-01
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APPENDIX 13
DWG ISSUE 5B
DISTN CODE 1USC

OPERATIONS SUPPORT SYSTEMS
COMMON

REMOTE TEST SYSTEM 5A
RTS 5A FRAME CIRCUIT

CHANGES

D. Deseription of Changes

D.1 Table AA added to show JMA cabling information to
enhancement shelf.

D.2 Remove 71l connector module from CADY.

)@

D.3 Add 71l connector module to CADl2.

D.4 Add sheet Hl showing physical arrangement of JMC BUS
connections with Tll-type connectors.

BELL TELEPHONE LABORATORIES, INCORPORATED

. DEPT 4172-LO-EGS
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CIRCUIT DESCRIFTLICN

CD-15109-01
ISSUE 3

DWG ISSUE
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OPERATIONS SUFPPORT SYSTEMS
CCMMON

REMOTE TEZST SYSTEM 53
RTE 5A FRAME CIRCUIT
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SECTJON I - GENERAL DESCEIPTION
1.__PURPOSE OF CIRCUIT

1.01 Tkis drawing covers the mouating

arrangement, power, and fusing of four
Remote Test System 5A (RTS 54) frame tyres
availahble.

1.02 The 7-foot controller frame J1P033C (C

Bay) comes with one SMAS 5A/5B-RTS 53
control circuit and a capacity of up to t@o
remote test ports (RIPs). Two 7-foot remote
test port frames JIP033D (O Bays) can E.
used with the C Bay to extend the RIP capa-

. city to a maximum of 18.

1.03 The 1i-foot 6-inch controller frare,

JI1P033A (A Eay)., comes with one sués
5aA/5B-RTS 5A control circuit and a capacity
of up to eight RIPs. Addition of one RTP
frame J1P033B will extend the KTP aapncity
tc a maximum of 20.

'ESCRIP e
2.01 The SMAS SA/S5B-RTS 5A control circuit
(controller) is a mMiCroprocessor sys-
ter that is used to configure RTPs and con~
nect them to telephcne circuits kEeing
tested. Circuit testing is initiated by ‘a
craftsperson sitting at a 52A test position
and entering the circuit number to ke
tested. 1This information 1s sent to the
near-snd process contrcller (PCIA), a mini-
coxputer, which calls the controller on a
private line or DDD link. The controll
will acknowledge, and, for the case of a2 D
lipe, will hang up and call back on a dif-
ferent (originate only) line. Once the li
is established, the interchange of control
signals Lketween the PCTA and controller
begins.

2.02 The controller is used to connect a

circuit to Le tested to an avula.ble
RIF and determine how many KRTPs are
eguipped. One RTF per access point is
required, and all RTPs may be used simul-
tanecusly by a multiplicity of testers. An
ac-dc volt-ammeter, a resistance-capacitance
meter, a level-freguency meter, and a poise
meter are rpart of the controller hardwarne.
The measurements are automatically made on
receipt of appropriate commands from the 52A
test position. Transmission tast tones l’rc
also supplied by the controller.

2.03 Using the controller, the RTP can be
configured +¢o0 test 2-, 4-, and 6-wire

circuits that are accessed via the Switched

Maintenmance Access System (SMAS) 5A or S=.

CC supervisory conditions and terminatioas

zay be aprlied to accessed circuits as

as mpany of the standard voiceband tests
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signaling tones. Controllable level adjust-
ments are available to trapslate from stan-
dard internal levels +to various accessed
circuit transmission level points (TLPS).

SECTION 11 - DETAILED DESCRIPTION

1. FUSING FOR =48, +24, AND -72 VOLTS ON
J1P033A CONTROLLER FIAME AND RINGING =
=1

1.01 Sheet B1 suprplies =43 wvolts to. the

controller and RTPS on two separate
feeders, A and B. The controller requires
low voltages, which are fused by P1, P2, and
P3. P4 is the fuse for an opticnal +2% volt
converter for offices not having +24 volts.
This wvoltage is required to operate Ilccal
test ports (LTPs).

1.02 An RTP requires two separate -48 volt

supplies, which are fused by three
fuses, RC( ), RE( ), and RBI( ). Four RTPs
are fused from the -48A feeder and four from
the -488 feeder. The RTIPs also use +24
volts, which is fused by RT(Y).

1.03 'this system can be used with a maximur
of 18 LTPs, and they are fused in
pairs by L(2). When +24 volt office battery
is available, Y option is used. When a +24
volt converter is used, Z option is wired.

1.08 sheet B2 shows wiring features for -72

volts and ringing.
volts are not required for ATS operation and
chould be equipped cnly if required in cir-
cuit testing or when available. The =72
volts is fused individually to each RTIP by
fuse RP (W) The three ringing sources are
each fused only once per RTS SA system.

2...PQWER SU2PLIES FOR JIBQ33A FRAME - FS2

2.01 This drawing shows wiring arrangements
for required power units PU1, PU2, and
?03, and optional converter PU4. Operation
is similar on all converters, so only the
operation of PU1 will be described.

2.02 PU1 1s driven by -48A and central

office ground. If low voltage occurs
due to faulty converter operation or a
shcrted output, contact LVA cicses and con-
nects -48A to low wvoltage alarm lead LVA2.
Dicde BED1 prevents a sneak path from occur~
ring if -48 volts is on LVA2 and the fuse to
PU1 opens. Under that condition, without
BD1, -48 volts will be applied from L1VA2
through contact LVA and into PU'. A large
:nige through contact LVA can cause: it tc
ail. !

2.03 201 and PU2 provide pgpower from the

logic and linear circuits of the con~
trcller and future test enhancement modules
(see sD~-1P112-01), while PU3 is used
exclusively by the controller.
:nit PU4 provides +24 wvolts +0 RIPs and
TFs.

3.0 This circuit provides alarm informa=-
d tion to the office using contact clo-
sures and a lamp (FRA). Controller fuses
are connected to the major alarm circuit

Page 2

Ringing and -72

Optional

using relay 48MJA since loss of any of these
volitages causes the entire system to become
incperative. The +24§ volt converter power
is also wired to the major alarm circuit
using relay MJE since loss ¢f this wvoltage
cayses all LTPs to become incperative.

3.02 since the RTPs are fused on two buses,

loss of less than the maximum number
of RTPs will still allow the system to Le
used. The ~72 volt and +28 volt office sup~
plies that drive the RTPs and LIPs are fused
t¢ the ports individually. Loss of. less
than the maximum nuwber of ports will still
Fermit system operation and therefore are
considered minor alarms. The -48 volt sup~
glies to the RTPs are similarly fused.

‘Relays 48 MNA, 42 MNEB, 72 MN, and 24 MN con=-

nect these alarms to the minor alarm cir-
cuit.

3.03 The red frame alarm lamp (FRA) is

located at the top of the bay and will
light if there is a major or minor alarw.

3.08 Major alarms due to operataion of the
48 MJA or 48 MJE relays can be con-

.nected into the major audible and major

visual office alarm circuits by xzeans of
this drawing.

3.05 Minor audible and minor visual alarm
circuitry is also provided rfor conmec-
tion into the office network.

3.06 Tke major and minor alarms have been
combined  to drive a telemetry circuit
if remote monitoring is required.

L) CONMNE - S8

4.01 Sheets B25A and BSE show the intercon-
nections between various circuits in
SMAS 5A/B and RIS Sa.

4.02 o©n Sheet E5A coordinates A0 to GO,

there are leads going to SD=1P106-01
and 8D-99645-01. These control leads are
ugsed in LTP operation and for controlling a
raintenance connector network. They <er-
zinace on SD-1P107-01 on connectors J1
through J18 of +that drawing, and <+heir
options are explained in the contreol cir-
cuit.

4,03 The control circuit uses data sets
{cecordinate 5A/C2) - for commrunication
with the PC1A, which can ke DDD, private
line, or private line with LDC cackup. Data
set leads leaving the control carcuit will
ke some ccmbinaticn cf FLI,R (5A/BQ) and
sukscriber lines (5A/H4)}. 1These configura-
tions are shown in detail 'on SD=-1P107=01.

8.0¢ Logic leads A0 through A1l to MEMR at

SA/B3 originate in the control circuit
and chain to all RIFs on the JME caktle.
These esignals configure the RTPe for proper
logic cperation. A logic terminator 14D& is
uged to supply a resistive termination to
these lcgic buses.

4,05 shielded pair TIMS, RTMS, (S5A/C3) is

run as a daisy chain from all RIPs to
the contruller. This pair is used by the
ccntroller for measuring level, freguency,
aréd noise in circuits connected to tre RTIPs.




‘RTFs and enhancempent modules.
circuit can be connected tc an RTP and then -
. t0o an enhancezent module

-435.
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4.06 The ;i.gnal leads at 5SA/E3 Dbetween
RCVY
cable. Th;u leads originate in the con-
troller and go to all RIPs. T7This group con-
sists of tones generated by the controller
and dc meter leads used by the controller.

RTP unit JIPO33AF consists of two RTPs
(S5A/D7), and circuit packs can be
ordered separately for each RIP. Each RTP
requires two sets of originate-only sub-
scriber lines 5A/A9 and 5A/D9 .to enable a
craftsperson to communicate over an accessed
circuit. CD-1P108-01 provides a description
of the FTP and its control leads.

4.07

4.08 -Sheet BS5BE is used to describe inter-
connections Lketween the controller,

. test enhancemant modules, and the RTPs.

4.09 Lead group DRO-BSYR, originating in

the controller and going to SD-99560-
01, is used to drive <+he connector' grour
network controller. This lead group leaves
the controller on ccnnector J15 of SD-
1P107-01.

4.10 Leads MODU3D to 1MHzO, originating in

the controller and going to the test
enhancement modules, are Jlogic leads that
the controller uses ¢to drive the enhance-
ments. These signals are run to all
enbancenent modules and they comprise the
JMC cable.

Signal leads SFDT, 1004 Hz, MFTTC, and
their associated grounds are part of
the JMA cable and go from the controller to
both the enhancements and RIPs. The JMA
cable is run from the controller to all
enhancezent modules and RTPs with all JMA
signals, kut the enhincement connector going
to the JMA bridging adapter is wired to con-
nect only the proper signals.

E.11

4.12 The LTM cable consisting of the LTHM

Ak, AB, andéd AC buses are used to
interconnect circuits under test Dbetween
An accessed

via an LTM bus.
The enhancement is then used for signal gen-
eration and/or peasurement.

FOR = +24 -7 S
J1P033B REWOTE TEST FORT FRMGE - FSo

Eleven-foot 6-inch RTP frame JIP0O33E
(B Bay) has a maximum mounting capa-
city of six RTP units (J1P033AF). Each RTF
unit contains two RTPs [{ODD) and (EVBR}]
that are fused separately. A full RTS
using 1t=foot 6-inch frames will contain one
B Bay that extends the system to its maximum
of 20 RTP., q

5.01

5.02 The =48 wolt distribution to the RTPs
is supplied by two feeders, -48A and
044 numbered RTPs are
-48A and even numbered RTP by -48B. Each
RTF requires three fuses to =48 vwvolts,
RD( ), RE( ), and RBI( ).

5,03 Fuse FALM is used to provide -48 volt
power for an alarm lamp at the top of

and 404 Hz are part of the JMA.

supplied by,

5.04 Each RTP uses *2# volt .bat-ttry.

can be su ed by office battery when
available (Option Y), or by a power unit
scunted in the A Bay (Option Z). The +2%
volts is fused by RI( ).

5.05 The

operate an RIP but it is used in cir-
cuit testing. It is ed when, availatle
or required and is fused by RP( ).

$.06 All fuses in the B Bay are connected
to the minor alamm circuit.

£ gu st . ok

6.01 mnaayalqmueaumw sﬁ
the minor alarm circuitry. Ioss of
voltage to an RTP will produce conmtact ce;
sures tkat will cause the following: Ted
alarm lamp (FRA) at the top ot-m!;g;q
will 1light, both minor ud.thle- s:urox
visual cffice alarms will operate, and .
telemetry circuit be signaled if

office is equipped with remote noMtoring.

7.01 The C Bay consists of the cantmucs
and mounting arrangements for up to
twe RTFs. This érawing is similar to t:‘ha;

of FS1, and the sizilar fusing arrangements
are covered by the discussion in Section 1I,
paragraph 1.01.

7.02 1f LTPs are -cqn.tppod in the ms SA or ox

5B . System, will reguire +za
volts, which will originate in the office
battery when availatle (Optiom ¥}, or in the
power unit (Option Z). .A maximum of 18 ITPs
rmay be eguipped apd they are fused using
L(z).

7.03 Fusing for the ringing supplies
sheet BS .is also similar to that o
FS1. The three ringing sOurces are each

fused cnce per RTE 5A System.

.01 FSB is similar to the A Bay power sup
clies of PS1 and is covered by
discussion of Section 1II pazsg:apbs 2.01

th:ough 2.03.

9,01 Frame alarms operation for the C .
is similar to . frame alarm a-mttioa

the A BEay. The A Bay frame alarm -

is discussed in Section 1I, paragraghs 3.3!
tl‘mc'ugh 3.06.

1

S0355 ReOTE ;‘:-T'Hr' :

A fully equipped 7-foot system con-
sists of one Caayam!tuonk
Each L Eay contains ci.ght nm when Y

eguipped.

10.02 Fusing for each L uy is un:l.h:- -.ta_o

fusing arrangement in the 3
which is covered in Section 1I,
5.01 through 5.06.

10.01

: Piq"'. 3

=72 wvolts is not zequired to

-
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11 33 E_ALARMS - F511
11.01 The frame alarms circuitry of the D
Bay is similar to the frame alarm
circuitry in the B Bay. The B Bay frame
:lgrms are covered in Section 1I, paragraph
- 10

A TOR - FS1

12.01 The logic terminator provides resis-

tive terminations to digital bus sig-
nals that originate in the controller and
are_sent to the RTPs. One exception to this
is RTPEC, which is a signal bus read by the
controller to determine which RTPs are
equipped and operational. The +5 volt power
originates in the controller and is sent tc
the terminator to pull up all of the resis-
tive terminations to #5 volts. Each of the
transmitted signal leads is paired with a
ground return and +5 volts is bypassed to
these returns, b

12.02 The terminator is connected to the

JMB cable bridging adaptor associated
with the equipped RTP with the highest
number.

13. ENHRNCEMENT LOGIC TERMINATOR = FS13

13.01 This terminator provides resistive
terpinaticns for logic signals used

by the test enhancement circuit. It is con=-

nected +to the connector of the JMC cable at
the end of the cable run.

SECTION III - REFERENCE DATA
1. WORKING LIMITS
1.01 Voltage Range:

+24 volt battery +22V to +26V
-48 volt battery -42.75V to =52.5V
-72 volt battery =67.5V to =78V

1.02 Temperature Range: +80°F to +125°F

FUNCTION S T
Designation Meaning
By Power Unit #1 Fuse
CA Controller Fuse A
RD RTP Fuse D
RB RTP Fuse B
RBI ETP Indicator Fuse B
L{) : LTP Fuse

BELL TELEPEONE LABORATORIES, INCORPORATED
DEFT 4131-LC-EGS

Page 4
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Desjgpation Meaning
RT() RTP +24 Volt Fuse

LVA Low Voltage Alarm

EC Blocking Diocde

NSE GRD Noise Ground

CO GRD Central Office Ground
MJ Major

MN Minor

3. FUNCTICNS

3.01 To provide power, fusing, and alarms

for an RTS 5A control circuit and test
enhancement modules; to provide - fusing and
alarms for remote test ports.

4. CONNECTING CIRCUITS

4.01 Typical connecting circuits are:

{a) SMAS SA/S5E Local Test Ports and Dis-
tribution Circuit - SD-1P106-01.

{b) SMAS SA/S5B Jack and Key and Lamp Cir-
cuit - SD-99645~01.

{c} sMaAS 3A, 3B, 3C Maintenance Concentra-
tor and Control Circuit = SD=-39500=-01.

(d) Controller and Connector Circuit -
SD-99560~-01.

5. MANUFACTURING TESTING KEQULREMENTS

5.01 7This circuit shall be capable cf per-
forming in accordance with the
requirements of 3. FUNCTICNS.

6 ALARM INFORMATIQN

6.01 There is no main fuse for chis sguig-

ment and circuits are fused individu-
ally. A framwe alarm lamp FRA is located at
the top of each frame and glows red when a
fuse is blown.

6.02 The control circuit and test enhance-

ment modules are depowered Lky turning
off power umits PU1, PU2, and PU3, or by
regoving fuses P1, P2, and P3.

6.03 See 8SD-1P108-01 for removing power
from remcte test ports.

SECTION IV - REASONS FOR REISSUE
D._ _DESCEIPTION OF CHANGES

C.1 This CD is.reissued to provide a more
ccmplete circuit description.
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