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CIRCUIT DESCRIPTION CD-1C909-0l 
ISSUE 2A 

APPENDIX 3B 
DWG ISSUE SB 

DISTN CODE IN98 

8 
COMMON SYSTEMS 

MAINTENANCE FRAME POWER 
CIRCUIT 

CHANGES 

B. Changes in Apparatus 

B.l Superseded 

AAOA, ABOA, AAOB 
ABOB Fuses, GBB - App Fig. 1 

PWRRESET Switch 
C-H SB1DDY43l-S - App Fig. 1 

D. Description of Changes 

o.1 Allowed use of 74 type fuses. 

Superseded By 

MOA, ABOA, MOB, ABOB 
Fuses, 74G - App Fig. l 

PWRRESET Switch 
KS-21608 L14 - App Fig. 1 

D.2 Changed PWRRESET switch part number from commerical to KS. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5515-HAD-LEG 
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CIRCUIT DESCRIPTION 

CHANGES 

COMMON SYSTEMS 

MAINTENANCE FRAME POWER 
CIRCUIT 

B. Chan9:es in A;eearatus 

B.l Added 

Cl Capacitor KS-16390 Ll2, 75 UF - App Fig. 

D. Descrietion of Changes 

1. 

CD-1C909-01 
ISSUE 2A 

APPENDIX 2A 
DWG ISSUE 4A 

DISTN CODE 7N98 

D.l Added a 75-UF capacitor, Cf(KS-16390 L12), to the NPA relay 
coil circuit. This capacitor insures that the power reset 

pulse is wide enough to reset all of the power converters • 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5435-DJM-LEG 
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CIRCUIT DESCRIPTION 

CHANGES 

COMMON SYSTEMS 

MAINTENANCE FRAME POWER 
CIRCUIT 

D. Description of Changes 

CD-1C909-0l 
ISSUE 2A 

APPENDIX lA 
DWG ISSUE 3A 

D.l Provided automatic clearing of the minor (MN) alarm after an 
alternate bus power switch test occurs. 

D.2 Changed the +24 volts RTN ground net sequence. The previous 
configuration allows wiring errors to go undetected during 

normal factory test procedures . 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5344-JPL-LAW 
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CIRCUIT DESCRIPl'ICN CD-1C909-111 
ISSUE 2A 

DWG ISSUE 2A 

COMMQN SYSTEM.S 

MAINTENANCE FRAME POWER 
CIRCUIT 
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SECTION 11 - DETAILED, DF,SCRIPTION 

1. PHYSICAL LAYOUT 

1.01 The power unit is shown on three 
FS drawings. PS 1 shows the power 
distribution and fusing for eguipme~t 
appearing in the maiqtenance frame. FS 2 
is the interconnection and flow diagram for 
the A8 +3 volt de-to-de converters which 
are used with the system status panel 
controller (SSPC) circuit. FS 3 contains 
the power and alarn control information for 
equipment appearing in the maintenance 
frame. 

2 FUSES AND POWER DISTRIBUTION LEADS - PS 1 

FCwE~ AlAFM '!ES'l' 

ALTE~NATE-EUS SWITCH 

§!C'IIQN Ill - FEFERENCE DA'!A 

1-_-..0RI<ING I,l!UTS • • • • • • 

1--I~IION~_pESIGNATIOtiS• • 

J~ __ JUNCTION$ •• • ••• 

li.CCNNEC'IING CIRcons. 

~_J:!A!i.UfACTUFING '!ES11N§ REOUIREMEl!fS 

.§IC~JCN IV - REASQNS FOR REISSUE 

Hc-I_lQN I - g,;fEAAL D~SCR.llTION 

h__IURPOSE OF ClRCUll 

2 

3 

3 

3 

3 

q 

5 

s 

s 

1.1)1 The Jraintenance frame power unit 
provides the power fusing and distril:utian 
for units appearing in this frame. It also 
detects and provides indication of troubl~ 
pertaining to fusing and voltage-level 
tolerances associated with de-to-de 
converters used for circuits within the 
maintenance frame. 

• 

1.02 Fuses and power dist.ri.bution leads 
between the · fuses, the power souroe 

· (battery)", and various peripheral units 
appearing in the maintenance frame comprise 
FS 1. rhe · destinatiOQ of each fuse output 
is labeled to correlate the fuses and lead 
names Iii th a particular unit. The fuses 
are generally a WE 70 type, but in certai.n 
instances a Bussman GBB fast-blowing fuse 
is used. The Bussman fuses are used where 
a 70-type.fuse (2 amps or more) could not 
be guaranteed to blow more quickly than the 
main- supply fuse used in a No. 3 F.SS 
application. Also when the Bussman fuses 
are used, each is paralleled by a 
low-amperage 70-type fuse that blows mor.e 
quickly than higher-amperage 7ft-type fuses • 
This parallel operat,i.on is used to provide 
a fuse ala1:111 source, since the Bussman-type 
fuse bas no alarm arrangement compatible 
with the fuse blocks provided. 

POWER CONVERTERS - FS 2 

1.03 Appearing on FS 2 are the AS power 
converters that convert -48 volts direct 
current to +3 volts direct current for use 
with the SSPC circuit. A detailed 
description of the converter operation may 
be obtained from SD-82161-1\ 1 ,,,..,ii 
CD-82161-01, with additional informa~io~ 
available from the lead description in 
SD-1C909-01 and from .1.(14 through 1 .08 • 

Printed in U.S.A. Page 1 
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FC~ER AND AI.AR~ CONTROL - FS 3 

1.04 Appearing on FS 3 are the power 
and aiarm ccntrol circuits for units 
appearing in the maintenance frame. Five 
alarrr relays (~N, MJO, M.J1, MJ2, and MJ3) 
are used to tuffer the relay alarm-control 
flip-flops lccated on two FC210 circuit 
packs in this circuit from various system 
monitors and central office {CO) alarm 
circuits. !he alarm relays are normally 
operated. If an alarm condition or less of 
po~er should occur, they will release. 
Release of the relays frovides an alarm 
indication to co or system alarm circuits 
via contact closure er oiening as required 
by system specifications. fthen used as a 
relay control, each tlip-flcp appearing on 
FC210 monitors a specific group of fuse 
alar~ outputs and/or power alarm leads from 
dc-tc-dc converters contained in units 
apfearing in the maintenance frame. The 
alarR-control flip-flop is ncrmally reset 
by momentarily operating the FOWER RESE'I 
switch located on this circuit. The 
associated alarm relay should be operated 
and nonalarmed when reset. 

1.~5 ihe MN-relay flip-flcp monitors 
the power alarm (PA) lead that is connected 
to every de-to-de converter appeari~ _in 
the maintenance frame. illlen the cutput 
voltage of a converter drifts out of 
tolerance, the PA lead goes high and ~ts 
the ~N-relay flip-flop, which releases th~ 
~N relay. Release of the MN relay causes a 
CC minor alarm. After the trouble has been 
corrected, the MN-relay alarm-control 
flip-flop may be reset by momentarily 
operating the FOWER RESET switch located on 
th is circuit • · · 

1.06 The .MJO and MJ1 relays monitor the 
fuse alar~s and the dc-to-dc·converter fuse 
alarm {FA) lead pertaining to the SSPc: 
The MJO relay monitors the FA lead to 
determine if either of the two AS 
converters that supply +3 volts direct 
current to the SSPC circuit is. in an 
alarired state. An alarmed state for either 
AB ccnverter causes the FA lead to go high 
and set the HJO-relay alarm-control 
flip~flop, which releases tl:e HJO relay. 
fthen the MJO relay releases, contact 12M of 
the .MJO relay opens the +24 volt de input 
to t~e +24VSi inFut of beth AS converters, 
thus removing the +3 volts direct current 
frcm the SSPC circuit. Since the 
SSFC-related power is connected ip an 
alternate-bus switching arrangement (see 
C£-1C908-01), any fault capable of blowing 
011e fuse in tl.e alternate-bus arrangement 
will procably blow the alternate fuse after 
the transfer from primary to secondary bus. 
~be ~J1 relay monitors these fuses and all 
otr.er fuses associated with the SSP-related 
circuits. When a fuse blcws, the .MJ1-relay 
flip-flop is set, releasing the MJ1 relay. 
After the trouble has been corrected, the 
~JO- and ~J1-relay alarm-central flip-floi;s 

may be reset by momentarily operating t~e 
POWER RESET switch located on this circuit. 

1.07 The MJ2-relay alarm-control 
flip-flop monitors the fuse alarms and 
converter fuse alarm lead associated with 
the teletypewriter controller (TTYC) 
circuits appearing in the maintenance 
frame. When an alarm condition occurs, t~e 
M.12-relay alarm-control flip-flop is set 
and the MJ2 relay releases, indicating an 
alarm condition. After the trouble has 
been corrected, the MJ2 alarm may be 
retired by momentarily operating the POWER 
RESET switch located on this circuit. 

1.08 The .MJ3-relay alarm-control 
flip-flop monitors the fuse alarms and 
converter fuse-alarm lead associated with 
the tape data controller (TDC) circuits 
appearing in the maintenance frame. When 
an alarm condition occurs, the MJ3-relay 
alarm-control flip-flop is set and the MJ3 
relay releases, indicating an alanued 
condition. After the trouble has been 
corrected, the HJ3 alarm may be retired by 
momentarily operating the FOWER RESET 
switch located on this circuit. 

2, OPERATIONS 

~ER ALARM TEST 

2.01 The power .u.arm test is designed 
to test the minor aJ.arm circuits in the 
maintenance frame and the integrity of t~e 
PA net. The power alarm test sequence 
chart shown on the SD should be referenced 
during this description. In order to 
accomplish this test, the PA net is 
connect;ed in a ser~es loop between all 
de-to-de converters and voltage reference 
circuits contained in the maintenance 
frame. 

2.02 The test is initiated by either 
operating the LAMP AND POWER TEST key on 
the system status panel (SSP) or by 
software control of a peripheral-decoder 
crosspoint. In eitl\er case, lead PATn .is 
grounded and the PAT relay operates. When 
the PAT relay operates, contact 4M connects 
+24 volts direct current th.rough a resistor 
via net PAR1 to lead PAT4F. Lead PAT-Fis 
part of the PA net but, because of separate 
entry/exit points to units appearing in th:e 
maintenance frame al}d the PA net series 
connection requirement for testing, the n~t 
name differs between units in the frame. 
If the PA net is complete to all cqnverters 
in the maintenance frame, a positive 
potential on the PA net end point sets tqe 
MN-relay alarm-control flip-flop on FC210. 
This causes the normaJ.ly operated MN relay 
to release and provides the +2~VRTN 
(ground) signal via contact 2M of relay PAT 

and contact 4B of relay MN to the power 
alarm test (PAT) lead. This actipn 
subsequently tests the various converter 
and converter regulator circuits in the 
maintenance frame. If all units are good, 
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thE voltage appearing on r.ets NPAO and NPA1 
will be reduced to apfroximately +4 volts 
direct current. 

2.03 Each net is infutted to an 
inverter stage on FC210, .itt. the inverter 
OUtfUtS collector-tied by net NPA01. The 
resultant signal is inverted (net RNFAROO) 
and then is inputted thrcugh contact 1M of 
relay PAT to the NPA relay driver circuit. 
~he NPA relay is normally operated when 
infUt FNPARIO is not grour.ded. Unless both 
NFAO and NPA1 are activE, input RNPARIO 
will remain ungrounded and the NPA relay 
will remain operated. t.hen RNPARIO is 
grcunded, the NFA relay releases and 
contacts 9E and BB clcse. !he result is a 
fath to grcund for nets NPAO and NPA1 
through FA~ relay contacts 2B and 3B, 
respEctively, when the FAT relay is 
released. ~he PA~ relay is released upon 
recognition ~y the test source of selected 
information. If the test has been 
initiated ~anually, the user will o~serve 
thE various converter LEDs and then release 
tte SSP I.AMF AND POWER TES! key. When this 
key is released, the FAT relay will 
release. RelEase of the PA! relay rewoves 
test voltage and ground froir the PA~ net. 
!he ground fatn providEd via relay PA~ 
contacts 2B and 3B to nets NPAO and NPA1, 
respectively, resets the associated 
converter alarm state, and clears tne 
~N-relay alarir-contrcl flip-flof. 
EetwEen 20 and SC milliseccnds after the 
FA! relay is released, the NPA relay 
recpErates due to the opening of PAT relay 
contact 1M. If this sEquence fails for any 
reason, either the MN relay will not 
operate, the NFA relay will r.ot operate, or 
various visual indicators· will fail. Since 
Switch S4 (LAJ,'.F ANC POwER TEST) on the SSP 
nc lcnger bridges MN relay contact 2M and 
NFA relay contact 11M, a irinor alarm will 
sound. 

2.04 ~hen a software request for a 
po~er alar• test occurs, the proce~s 
re•ains the sa•e except the FAT relay is 
opErated by a perifheral-oEccder crosspoint 
and the MN relay alarm is not masked. A 
soft~are interrogated scanner circuit 
monitors the MN relay. UfOD detecting the 
Mi relay releasing, the scanner circuit 
causes the feripheral dEccder to release 
the FAT relay. After the PAT relay is 
released, the MN' relay and NPA relay must 
operate within a givEn period of ti~~ tless 
than 150 williseconds). If the time limit 
has teen e.xceeded, the scftware may assume 
a failure has occurred and take afpropriate 
acti,on. 

AI~EFNA~E-EUS S~ITCH 

2.05 ~he maintenance frame power 
circuit is designed for continuous 
operation fr0111 the +24 volt de B power bus. 
If t~e B bus power source stould fail. the 
FAB24 relay will release and transfer to 
the standby +24 volt de A power bus. 

Restloration of the B power source wil,l 
automatically operate the PAB24 relay aJ1d 
thus transfer the power unit to the B power 
source. operation of the ALT BUS key (53) 
appearing on the SSP will also cause the 
PAB24 relay to release. Releasing the ALT 
BUS key will cause the PAB24 relay to 
reoperate and switch back to the primary B 
power source. Contact 12M of relay PAB24 
opens the +24VRTN (grpund) path to the SSP 
(via the system status panel relay circu,it 
[SSPR)) as an indication that the power 
unit is operating on alternate-bus power. 
Refer to cD-1C908-01 for a description of 
the alternate-bus switching operation for 
the SSPR circuit. 

SECTION III - REFERENCE DATA 

1. WORKING LIMITS 

1.01 None. 

2. FUNCTIONAL DESIGNATIONS 

2.01 gircuits 

Designation 

CONVO 

CONV1 

E2A 

Meaning 

DC-to-DC converter. 
Converts -AA volts direct 
current to +3 volts direct 
current for SSPC circuit • 

De-to-de converter. 
converts -48 volts direct 
cu~reqt to +3 volts direct 
current for SSPC circuit. 

Telemetry unit used in 
switching Control center 
operations. 

SSP System status Panel. 

SSPC System Status Panel 
contrpller Circuit. 

SSPR system status Panel Relay 
circu,it • 

TDC 0-1 Tape Data Controller 
Ci.rcu,i. t II or 1. 

TTYC 0-1 Teletypewriter Controller 
Circuit (I or 1. 

2.02 Diodes 

Designation Meaning 

CR1-CR8 Voltage limiter diodes 
that prevent collapsing 
magnetic field of relay 
from inducing an exces­
sive voltage spike on 
relay control lead. 

Page 3 



2.03 ~ 

~ill~!Q!l 
AJ\OA 

AAOAP 

AME 

AAi>BP 

AA1A 

AA 1B 

AA2 

A/!3 

AA4 

AEOA 

Af/)AP 

AE0E 

AEOBP 

ACl)A 

ACl)B 

ACA 

ACE 

Al 

EOA 

Fage 4 
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1:2~snin9 

+24 volt de (A .t;us) power 
scurce for SSP•related 
circuits. 

Pilot fuse for fuse AAOA. 

+24 volt de (E bus) pcwer 
source for SSP-related 
circuits. 

Pilot fuse fer fuse AAOB. 

+24 volt de fA cus) pcwer 
source for a:aintenance 
frame fOWer circuit 
(alarm circuits). 

+24 volt de (E bus) pcwer 
source for maintenance 
frame fOWEr circuit 
(alarm circuits). 

+24 volt de supi:ly to 
SSF LEDs. 

+24 volt de SUffl.y to 
SSF laa:ps. 

+24 volt de supply for 
E2A telemetry. 

+24 volt de (A bus) power 
source for T~YCO. 

Pilot alarm for fuse AEOA. 

+24 volt de (E bus) power 
source for TtYC1. 

Pilot alarm for fuse ABOB. 

+24 volt de (A cus) power 
source for TtCO. 

+24 vclt de (E cus) pcwer 
source for TCC1. 

-48 volt de (A bus) power 
source for SSP-related 
circuits. 

-48 volt de (B .t;us) power 
source for SSP-related 
circuits. 

·48 volt de cutrut frcm 
the SSF alternate-bus 
switching relay AB48. 
Used to provide -48 volts 
direct current to an E2A 
telemetry unit in the 
maint~nance frame. 

-48 volt de (A bus) power 
source for TtYCO. 

Deii~tion 

BOB 

COA 

COB 

C1A 

ClB 

2.04 RelaH 

Desi9Dation 

MJO 

MJl 

MJ2 

MJ3 

MN 

NPA 

PAB24 

PAT 

3. FUN~IONS 

Meaning 

-48 volt de (B bus) power 
source for '!'!'YC1. 

-48 volt de (A bus) power 
source for TDCII. 

-48 volt de (B bus) power 
source for '!DC1. 

-48 volt de (A bus) power 
source for TDCII. 

-48 volt de (B bus) power 
source for '!'DC1. 

Meanirfc) 

Major alarm for CONvn and 
CONV1 power failure. 

Major alarm for SSP­
related fusing. 

Major alarm for TTYC 
fusing and conver~ers. 

Major alarm for TDC 
fusing and converters. 

Minor alarm for all uni ts 
appearing in maintenance 
frame. 

Not pqwer alarm. Part of 
power ala.rm test 
sequencing. 

Power circuit +2• volt de 
alternate-bus switching 
rel.ay. 

Power alarm test. 

3.01 Provides .fUBing and power 
distribution for circuits appearing in the 
maintenance frame. 

3.02 Provides circuits that detect fuse 
fail.urea and other power problems (eg, 
de-to-de converter fail.ures) • 

3.03 Provides on-unit visual 
indications of the above failures and 
interface relays to off-unit circuits for 
office alarm indications and/or system 
scanner detection. 

3.04 .Incorporates a PAT feature that 
allows testing of portions of the minor 
al.arm circuit of aLl de-to-de converters 
within the frame. 
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~--£CNNECTI~G CIRCUI1S 

4.~1 ~hen this circuit iE listed on a 
keyst.eet, the connecting inforrration 
thereon should be follcwed. 

(a) Tape and Data ccntrcller (TCC) -
SD-1C904-01. 

(t) TTY Ccntroller (TTYC) - SD-1C905-01. 

(c) System Status Panel (SSP) -
SD-1C906-01. 

(d) Systerr Status Panel Contrcller 
{SSFC) - SD-1C907-01. 

(e) System Status Fanel Belay Unit 
{SSFR) - SD-1C90 8-0 1 • 

EEII TELEfHONE LAECRATORIES, INCORPORATED 

CEFT 5344-JFL-lAW 

{f) Maintenance Frane Circuit -
SD-1C912-01 • 

5. MANUFACTURING TES~ING REQUIREMENTS 

5.01 The roanufacturing test 
requirements are specjfied in X-78890 • 

§ECTION IV - REASONS l'IOR REISSUE 

D. Description of Changes 

D.1 corrected a condition which previously 
allowed a mi.nor alarm when an alternate-bus 
switching test is conducted for the +3 volt 
AS converters in this circuit. 

Pi\<)€ 5, 5 PtHJflS 
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