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ELECTRONIC SWITCHING SYSTEMS
NO. 3:
CONTROL FRAME
CIRCUIT

. D. Description of Changes

D.1 Added ground return lead to provide the remote recording
of announcement feature with the 13A announcement system.

D.2 Corrected miscellaneous documentation errors.
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CIRCUIT DESCRIPTION CD-3H902-01

- “ o ISSUE 2A
{"i APPENDIX 3A
- DWG ISSUE 5A

DISTN CODE 7T11

& B ELECTRONIC SWITCHING SYSTEMS
‘ ; NO. 3
CONTROL FRAME
CIRCUIT

y . CHANGES
i D.

Description of Changes

D.1 Interchanged scan lead 002405LF with scan lead 002211LF.
Interchanged scan lead 002405HF with scan lead 002211HF.

power cross circuit; multifrequency transmitter circuit; and
coin control,tone or recorded ~nnouncement, and remote recording
of announcement circuit.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5363-LDW-JSC
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CIRCUIT DESCRIPTION - . ' - CD-3H902-01

| ISSUE 22

. APPENDIX 2A
: DWG ISSUE 4A

DISTN CODE 7T1l

ELECTRONIC SWITCHING SYSTEMS
NO. 3
CONTROL FRAME
CIRCUIT
CHANGES

B. Changes in Apparatus

B.1 Added
- PWCA Fuse 70F, 0.5A - App Fig. 2

B.2 Superseded - Superseded By
. TVPDO Fuse 70G, 0.5A - TVPDO Fuse 70E, 0.18Aa -
App Fig. 3 App Fig. 3
TVPD1 Fuse 70G, 0.5A - TVPD1 Fuse 70E, 0.18A -
App Fig. 3 App Fig. 3 .

_D. Description of Changes

D.1 Changed fuses TVPD0 and TVPD1l to improve circuit protection
for peripheral decoders.

D.2 Fuse PWCA and PWCB were added to provide +24 volt power

> to the power cross circuit in the test vertical unit.
._. By using separate fuses for the power cross circuit instead
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of fuses RCA and RCB which were used initially, power cross circuit
faults are prevented from affecting the pe:ipheral controllers.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5332-GDD-UKS
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CIRCUIT DESCRIPTION ' : CD-3HS02-01
: : a7 ISSUE 2A
APPENDIX 1lAC

DWG ISSUE 3AC

DISTN CODE 7711

ELECTRONIC SWITCHING SYSTEMS
NO. 3

CONTROL FRAME
CIRCUIT

. CHANGES

D. ﬁescription of Chénqes

D.1 Options S and T were added. Option S provides leads
STAC-7,8GP when used on ccntrol frawe D Option T
provides the same leads when used on control frame 1.

D.2 Corrected errors pertaining to leads SIB,SIBR in
CAD 190.

D.3 Added information showing the test-talk leads to the
test~talk unit via the CDF.

D.4 Added missing information "FROM CFO ONLY" to CAD 120.
D.5 BAdded part of net "P48RA25" to CAD 2.
D.6 Added title descriptions to CONTENTS.

D.7 Leads P48RA34 and P48RB21 were added to the SWBD
cable symbol tc correct CAD 112 documentation.

D.8 Added Equipment Note 207.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5333-~LDW-GH
Page 1
Printed in U.S.A. 1 Page



CIRCUIT DESCRIPTION ‘ CD-38902-01

| \ . ISSTE 22
\ DWG ISSUE 2a
. DISTN CODE 7711

ELECTRONIC SWITCHING SYSTEMS
m. 3

. CONTROL FRAME

PAGE control frame and the commections to any
other circuits on other . frames. The

P | circuit detail 5f the test vertical & power

- control onit, fuse panel units, control

- « o 1 panel unit, and master scanner +terminal

* ’ strip unit is shown in  this circuit only.
3 oM . 1 All other units that can be mounted on the

control frame are listed in Table A. Tke
CDOPR/RR circuit is optional on control
frame 0 and the nniversal trunk circuit is
optional on control frames 0 and 1. TvO
8-inch positions are used for one or two
mimin circuits or one universal trunk
e t.

2. GENERAL DESCRIPTION OF OPERATION

2.01 The detailed description of
operation of all circuits listed i» Table A
may be found in the CD for each one. The
remaining circuits which are shown only in

the control frame circuit SD will be
explained in detail in this cCD.

-
-

mmw
1. TEST VERTICAL

1.01 There are six features orovided by
the test vertical circuit. These
are: test vertical network access, test
vurt!.cal test circuit access, no=test

access, power cross check, false cross and
ground check, and restore verify check.

1.02 -The test vertical network access
circuit allows access to any 158 orid
access point. One FB317 circuit pack gaine
accens +to the wire side and another FR&17
accemses the circuit side of the network,

o o0 o8 A & N R N W W W -

1.03 The test vertical test cirzcuis
access allows guick access to five test
circuits.. Two FB319 circuit packs are used
to gain access to these test civcuits., The
* €£iv.» test circuits are th& ¢tone oreserce

1.11 This circuit shows ‘the detector, - milliwatt and transmission
interconnection of 311 circuits on the environment, continuity and polarity tes:,

Printed in U.S.A. Pace 1
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TABLE A
OTHER POSSIBLE CONTFOL FRAME UNITS

CIRCUIT TITLE

d

o ———— -

i NUMBER |
i !
1
Peripheral Control Circuit i SD-3H110-01 1
2 1
. : Y- ' |
15C Remreed Grid Circuit 1 SD-3H130-01 I
1
I Third Stage Access Circuit 1 SD-3H131-01 '
. |Master Scamner Matrix Circuit 1 SD=3H130-01 1
fo 2 i et
* yDistribute Point Circuit 1 - SD-3H150-01 1
] 41 I : 1
|Universal Trunk Circuit -1 SD-3H220-01 i
A 1 1
jMaltifreqrency Trvansmitter Circuit | SD-3H8GA-0Y i
1 £ e 1 . 1
ICD?R/I!R Circuit > | - SD=3H310-01 1
| P 1
[Coin Control, Tone or Recorded 4 I
Announcement, and Remote Record!.uql . 1
of mmmt Circuit ‘| . SN=3H811-01 i
1 . 1
‘. {Electronic Remreed Pulser Circuit | SD=-1C913=-01 1
Sl | . ZERTE |
© |=88 Volt Filter Unit _ 1({no SD)} JIAOS3AA-1,L73}
: 1
s~ g

i ; :
|+2l- Volt Filter Unit

|
{no SD) JIAOS3AA-1,L86|

lmpmim,ud trunk and line test.

pull cl.reniu.

1.08 The mw—m access features

are operator Dbridgqe-on and local test -

desk ([LTD). Access is gained via the FB817
(wire side) circuit pack and FE&17
(circuit side) circuit pack. Operator
bridce-on is used to ‘let the

access any call as The 1local

necessary. :
test desk feature is used to monitor or

talk over lines. ;
1.95 The false cross and qrwnd check

crosses.,
circuit pack 4is used for the circuit side
and another FBAM20 for the wire side.
Negative 130 volts is connected through a
ferrod and 8220-ohm resistor to the T, and
+28 volts is comnected through another
ferrod and 1210—01:& regsistor to the R. The
following enmhn of forrign
potentials or qrounds the approximate
resistance that will allow one or both
ferrods to saturate: =88 volts through
9 KOFM +#o T, ~58 wolts through 8 XOEM to T,
17 ®OFM coround on T, =88 wolts through
10 *CEM ¢to R, =58 volts +hrough 11 KCHM

Page 2

operator .

to R, 2.5 XOEM ground on 7,
between T and R.

or 26t KOEM

1.06: The power  cross-check
outside .plant . loop for any
potential. These tests are done using one
set of FBE20 - and FB822 circuit packs for
the circuit side and another set for the
wire side. Also, a of 316-cohm
resistors is used to discharge a charged
line. The following are limits of
dc foreign potentials crossed to either
Tor R or both T and R. The PC relay will
operate when T or P is crossed to any

1 more positive than +47 volts or
more negative than -97 volts., Wwith a cross
to both T and R, the relay will operate
with any potential more positive than
+27 volts or more negative than -77 wolts
and will not operate with any voltage less
positive than +13 volts or  less negative
than -58 volts. When crosses are. ¢0 ac
foreign potentials, the oeak voltrage
required is greater than the dc threshold.
This is because of the minimum operate time
of the relay. Thus, the sine wave needs to
be aktoye the threshold at least this length
of time. The relay will operar= when
Tor R is crossed +*o any ac porentrial
greater than 35 volts RMS and wilil not

tests
foreign
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operate with less than 17 volts RMS. With
a cross to both T and R, the relay will
operate with any ac potential greater than
20 volts RMS and will not coperate with less
than 10 velts RMS.

1.07 At completion of a call, a restore
verify check is made on the line ferrod
using one PB420 circuit pack for the wize
side and another FB820 for the circuit
side. It will check either loop or ground
start ferrods to verify that ¢he ferroAd
will saturate and be detected on the next
line origination.

1.08 The processor, via the PPD,
contrels the states of the following
circuit packs in +the test vertical unit
using two PD boards (FC181): FB&§18 (0,.1),
FB817 {0,7), FBS19 (0,7, and FBG20 (0,7).

2. _OFFICE ALARM

2.01 The No. 3 ESS office alarm cizcuit
(FBRO25) is used to generate ‘the timing
needed to distinguish the Aifferent audible
alazm sigrals and to provide ¢the needed
drive for the office sounder (S1B) which is
mounted in the cable rack above the power
frame. The input signal to this eircuit
comes from the maintenance frame alarm
relays as contact closures. When any alarm

occurs, the offjice alarm circuit applies’

dc pulses to the office sounder which cause

it %o generate +tone bursts. A critiecal

ahm is represented by two 0.5~second tone

separated by 0.5 second and

every three seconds. A major

alarm is represented by a single 0.S-second

tone burst occurring every three ssconds.

A minor alarm is represented by a

contirmions tone burst that is processor
controlled.

3. _FUSES RND FUSE ALARMS

3.01 There are three types of -48 -volt
power provided on the control <£frame.
Negative 48-volt signal battery is
unfiltered after entering  the frame.
Negative 88-volt talk battery is filtered
on the control frame and then distributed
to the user circuits. Boosted -38 volt
talk battery i= talk battery that is
boosted 0 a voltage level above the
battery plant voltage. It is used ¢to
extend the de-signaling range to 1600 ohms
withcut . special pexr-line treatment.
Boosted -485 wvolt talk battery is nominally
-58 volts and is provided to control
frame 0 from network frame 1 only. ]

3.02 Table B contains a list of most
circuits used on the control frame and
shows how they are fused for =48 volt
power. Test vertical circuit packs FB817,
FB&20, and FE§22 are fused by
0.5 A fuse TVA for gide 0 and
0.5 A fuse TVB for side 1. Fuse T7C is a
0.5 A fuse that provides ~88 volt oposar to

both PB419 circuit packs. ‘Fuses TV®D0 and

TVPD1 are 0.5 A and each provides -48 volt
power to a FC181 (PD) circuit packx in +=he
test vwvertical unit, MISA and MISB are
0.75 A fuses and each provides -&8 volr
power to.an FB41% and FBS15S circuit pack
and several other miscellaneoum circuits.
The 0.75 A LT fuse supplies -48 volt power
to the =88 volt test jack. This power is
readily available for use whenever making
tests.

3.03 Positive 28-volt power comes from

dc-do converters mounted on the
miscellaneous power frame. It is filterad
on the control frame before being

distributed to three circuits ir the
peripheral control circuit.  Fuses SCa
and SCB are 0.75 A and each provides
+24 wvole power to a scan controller
circuit, Fuses WNCHA and NCHB are GR2 22
and each provides +28 veolt power to a
network controller circuit. WNCIA and MNCLB
are 0.5 A fuses that parallel the 2A fase
supplying +26 volt power +o0o the network
controller circuits. They are used ¢to
indicate tie 23 fuse being DbLlown.
Fuses PPDA and PPDB are 0.5 A ard each
provides +23 wvolt power to a veripheral
pulse distributor circuit. All +28 wolt
power supplied to the pericheral control
circuit is switched by +he PWR0 and
PWR1 relays. Control of these relays is.
described in 4.01 of this section. RCA and
RCE are . 0.5 A fuses. Each provides
+28 volt power tO a power cross circuit
(FBa22), +3 vol* power control circuit
(FB414) and alarm circuit (F3815). R2l1 are
in the -test vertical uonit. These fuses
provide +28 volt power to the +3 wvolt
converters (AS) in the peripheral cortrol
circuit. Part of this +28 volt power is
switched by the 28sST0 and 28ST1 relavs to
start these converters. Control of +his
relay is described in 8.01 of this section.

3.08 When a fuse supplyina =48 wol:
power to one set of +3 volt converters
blows, the 48FA velay on an FBB15S circuit
pack operates. When any octher =88 volt
fuse blows, thes SFA relay on an F2415
circuit pack operates. If any +2% volt
fuse blows, the 24FA relay on an F=815
circuit pack operates. Any of these three
relays will cause the FA lamp in +he fuse
panel to 1light and the acvropriate scan
points to unsaturate or saturate
(see Part § of this . section). other
contacts from these relays are used for
other wvarions functions descrited in
this CD. Any fuse supplyinc power ta a
circuit other than those in *he peripheral
control circuit is removed to rerove power
to that circuit. :

8. POWER SEQOUENCING
3.01 There  are dJuolicate ceripheral
control circuits. The opower circuiszy

associated with <Them is also duplicaeesd.
Power is connect#d +o and disconnected from. .

Pace 3
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Table B
CONTROL FRAME FUSING

T T T

1 i IMAXTMOM | | 1 1 1
] |FRAME [NO. OF ({FUSE| 1 { BOOSTED i )
1 CIRCUIT .. | LEVEL OP|CIRCUIT [SIZE|SIGNAL . |TALK : {TALR 1 e
1 PACR | CIRCUIT {(PACKS PER|IN |FUSE |FUSE JFUSE 1
1 | PACK {oNIT |AMPS|{ DESIGNATION |DESIGNATION |DESIGNATIONG
] ] i iy ] i 1
i ! i i 1 = , ! 1
I1=R - 1018=00 | 3 10.5 ISRR(0-2)- ITRR(0~2) i - 1
1 I I | 1 §-= : | 4
| copR 1018-00 1| 5 10.5 §ScD(0=-3) 1 - 1 BCD (N3} 1
H 1 i 1 i 1 M- 1 -'\,\
lcoin Control Cf{118=00 | 4 10.5 jcc(0=3) : - = - 1 )
1 E - 1 ; R E Z I
IMQ nocntding 1118=00 | 1 10.5 IRMR : - 1 - 1 -
I 1 1 1 . : 1 1
|Ferrod . 1018=00 1 28 10.5 1t - IMS{0-11) (A,3) ) - H
] 1022-00 | 1 i iz ] i
1 : i L I 1 o | ] i
IRR © J118=00 | 3 10.5 1ssa(0,1) ITSa(n, 1 1 - 1
| 1 1 i §Ss32 |TSBO ] i
1 1 . 5 1 1 b o i 3
| CDPR 1118=00 | & 10.5 IsSsA(2,3) | T {BCD(8=7) |
1 o | y 1 i I858t1 2) b ] 1
. I i I ; i i
IER _1122-00 1§ 3 10.5 |saun,51 . ITsA(2,]) 1 - 1
: i x oF 1 ISsB3 . ITSB1 ] |
1 = | > 1 L - | 3K I 1 A
{ CDPR Lo1122-00 1 & 10.5 ISSA(6,7) L - 1ECD(8-11) | \
i ! ! IO R ; i A
| 2 e ' ! 1
1 Trunk * : 1118=00 1 28 10.5 1SSA (0,1,8,5) |TSA(0-3) ] - [}
1 1122-00 ¢ : :883(0.31 :mtﬂaﬂ I ]
i 1 | |
IMF XMIT j126-00 | & 10.5 [sMF(0-3) 1T™F (0-3) 1 - i
i : 1 1 1 I I | 1
IPD . : §1136=00 | 15 10.18) - IPD(0-13) ] - 1
i | 1 i i 1 i i
. joffice Alarm 1188-00 | i 10.5 JOFAL ] - 1 - i
1 ~ 1 I i 1 i i i
{+3 Volt Converter. |062-00, § 2 13, 1 - ICVE(A,B) ] - L 1
1 116200 ((2 units)[0.5 | . fCVL(A,B) ] 1

the peripheral control circuit in a certain a ground is applied to the FBG18 civcuit
seguence to assure  proper operation. pack by depressing the OFF kev on the
Negative 48-volt power is commected to the  control panel. This releases the PWP relay
+3 volt ' converters in the peripheral if the peripheral control circuit is=s ocut of
control circuit as scon as the fuses are service. This will then _release the
installed. When the ON key on the control 24ST relay. Depressing both CFF and
panel 4is depressed, the 28ST relay |is REQ keys will apply a ground to the FE&1B
operated. This causes +24 volt power to be circuit pack withour having the peripheral
applied ¢to the 28-volt start lead of the control circuit out of service. This
+3 volt converters. As +3 volt power allows removal of power in case of an
beceores available, it is sensed at the emergency. The PWR OFF lamp in the OFF key
TBO1G circuit pack and is acplied to the lights when the PWR relay is released. If
peripheral control <circuit. If Dboth any +2% volt fuse or fuse supplying
+3 wolt converters are supplying power to =48 volt power to the +3 volt converters .

the circuit pack, a transistor will operate blows, a ground is again applied +to the = Re

the PWR relay. A make contact from the FBU18 circuit pack to remove power from the )
PWR relay provides a ground to latch the peripheyal  control circuit. - The 28 volt i
26GST relay. start lead also is opened. This speeds

power removal and also assures vower
.02 To remove the +3 vol. and +28 wolt removal. -

power from the peripheral controi circuit, =
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5.03 1f the OFP kevy is depressed
without the perigheral contzel circuit
being out of service, the sffice alarm will
operate the coffice scmntlar. The 0©O0S lamp
in the EREQ key should normally be lighted
before power is removed.

4.08 Negative 38-volt power is suppli=ad
o the electronic remreed palser circuit
using separate =48 volt feeders from the
power frame. It is switcheé by a contactor
in the +28 volt filter unit on the control
frame. The contactor is operated by the
PWR relay.

8.05 When the PWR relay is released, a
groond is applied to the associated

pezipheral control circuit for clearing it. -

Another ground is applied to the opposite
peripheral control circuit that forces it
on-line since this side is out of serviee.

5. __ALADM AND TTST

‘5.01 - When a +3 vol# converter (AS) or a

+12 volt refer=ner circuir (FB152) is out
of - the voltage 1limits for i:, the cCPA
{converter power alarm} relay on the F2814
circuit pack operates and a scan point
ansaturates. When the 43 volt converter is
in critical condition, it will operats the
converter fuse alarm (CFA) relay on the
FB415  circuit pack and a scan point
unsaturates {see Part § of this section}.
To yelease the CFA velav, depress the
LP § PWR test key.

5.02 The converters anA
+12 volt reference cirvcuit have the power
alarm circuits tested periodically in
either of two ways. A manual power alarm
test (PAT) can be dAone from the control

+3 volt

-panel by depregssing the TP & PWR toet kev

which grounds the PAT lead. This key is
nonduplicated and when depressed Joes not
affect softwvare even though the scan point
also, each

ug;:t-u.tttim dicde (LED) that

When a PAT 4is done by the
pm +he PAT lead is grounded via the
peripheral decocder eircuit. This
unsaturates a scan point if all powsr alamm
circuites that are being +tested are working
properly. If any power alarm circuit is
not working, the &KPA relay on the FB318
cirecuit pack will operate which keeps the
scan point saturated. ~After either the
marsal or processor controlled PAT  is
finished, a arouni is acolied momentarilv
to the WPA lead which causes the LED
indication o be cleared.

5.03 A PAT is also run on the processor
and maintenance frames. This is done bv
using other make contacts from the
PAT relay. Since +he maintenance frame is
either PAT relay initiates
the PAT. Scan points in the master scaunner
detec* the results of this test (sees Part 6
of t+his section) .

.-reguest out. o»f

5.08 When the LP & PWR test Xey is

depressed, the 00S, PWR OFF and FA lamps
are <asted. The TSTO and TST1 zelays are
slaved off of +the LP & PWR test Xey.

Dicdes are usad around the TST, PWR, and
24ST relay coils to suporess noise.

§. FIXED SCAW POINTS

6.01 There are three scan points
associated with the power con*rol of esach
peripheral control circuit. The peripheral
control major power alarm scan point is
normally saturated, This becomes
unsaturated when a fuse alar» operates rthe
CFA, 28FA, or GBBFA relay on the 73415
circuit pack. The other ¢wo scan points "’
are electrically coded ¢o indicate four
confitions. A power ON (normal) cordi=ion
exists when the regquest and peripheral
control minor power alarm scan points are
saturated, wWhen these two scan points are
unsaturated, the powaer off condi*ion
exists. If the R¥D key is depressed, the
Tecuest  acan point unsaviretes and® the
zervice condition i1s
indicated. If a +3 volt converter sower
alarm condition exists, the CPA relay will
operate and unsaturate the  peripheral
control power alarm scan point. Wwhen a PAT
is performed, *his scan point sheuld
unsaturate. If it does not, the NPA relav
has operated, indicating a no powsr alamm
condition.

5.02 The fuse alarm for line at+ending
elements scan point will sarurate when any
fuse supplving -88 volt power +c a line
attending element on any network frame

blows.

£.03 The common fuse alarm for trunksm,
junctors and service circuits scar vpoint
will sa*urate when any £fuse suoplving
-38 volt or +28 wvolt power %o a trunk, -
junctor, service or test circuit blows.
This includes all network, contzol, test,
and miscellaneous Fframes. :

6.08 The batterv boost alarm scan point
will saturate when anv battervy boost
converter gives an alarm from any network
frame.

§.05 A transfer contace from the
®TS relay on each netwerk frame is
multipled to the comtrol $£rame. %hen the
RTS relays are all released, the ® £ T bus
+ransfer alarm (1) scan point s=should be
saturated and the ® & T bus fransfer alarm
(0) scan point should be upsaturated. %hen
the ?TS relays are operated, these #wo scan
soinrs should change +o *he oopg=ite
states, If both ares satura*ted, one of *he
=TS velays failed to transfer the *ones.

5.08 Six scan coints from ths orocss=sor
frama and siz scan opoints from the
maintenance frame indicate the condition of
power circuits, '

Page 5
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2. _ZEMOTE TESTING

7.01 An EXEC key, along with a PASS and
a FAIL lamp, are mounted on the control
panel. These are connected ¢to the
maintenance frame and are used to execute
tests and observe results from the front of
the control framwe rather than tba system
status panel or TIY.

8. Jacrs ,

8.01 A telephone jack and spare jack
are each mounted on the front of the
cortrol panel. Any other telephone jacks
are also connected in parallel and finally
commected to the peripheral test circuit on
the test frame. BAny other spare jacks are
also conrected in parallel. These jacks
are used for a general purpose beltline. A
pair of jacks on the rear ' of the control
panel provide -38 wolt povler for testing
puIDCSes. £

2. _SORECYNG LIMITS

1.01 ¥one. _
h_mmmnw

2.01 None.
3. EUNCTIONS

3.01 This c!.rcu:'l.t' -Ihﬁl'l the

etion of all circuoits on the

control frame and connections to any other,

circuits on other frames. The detail of
the test vertical § power control unie.
fuse panel units, control oanel unit, and
master scanner terminal strip unit is shown
in this circuit omly. :
. B, CONNECTING CIRCUITS

8.01 Wwhen these circuits are listed on

the keysheets, . the com.etinq information
theron is to ke followed.

BELL TELEPHONE LAEORATORIES, INCORPORATED

DEPT 538 1-GDD-LEG

Page 6, 6 Pages

{(a) Network Frame Circuit - SD-3R901-01.
(b) Control Frame Circuit - Sp-3H902-01.

(c) Miscellaneocus
SD-3H903-01.

Frame Circuit -

(8) Test Frame Circuit - SD-33904-01.

(e) Miscellanesous Power Circuit -
Sn-3H905~-01,

(£) Processor Frame circnit -
SD=-1C910-01.

(g) Maintenance Frame Circuit -
sSD-1C912-01.

(h) 881A © Ringing and Tone Plant -
513-82255-‘!1.

1) Charqo and - Dischirgc Circuit

(151 power plant) * SD-82308-01.

5 u-am'_p,mm TESIINE REQUIREMEWSS
Intermediate Recujirements

5.01 - None.

End Pequirements
5.02  Por all recuirements vefer +o test
specification ¥-79037.

§. _TBEING EQUIPMENT OUT OF SERVICE

6.01 Information zar- taking any circuit

on this - frame out of service is found in

IM-3HO0ND and OM=-3HOON.

SECTION IV - FeAsons Fos erssvr

D. Descrivtion of Changes

D.1 Provided complete CD information.
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