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1. GENERAL

1.01 Th1s Tappen)dix suppleménts Section 002-
503-902PT. It provides offices with some
typical restoration interconnecting options.

1.02 It is reissued to:

e Provide a table of bdﬁténts to aid the user
with a quick access point

e Reformat the exhibits for consistency

. Updéfé“"son_ié of the abbreviations to reflect
current AT&T and Pacific Company standard
abbrewatmns

e Include the appropnate legend on Page 1lin
accordance with AT&Ts Guidelines and Pro-

cedures for Safeguarding Proprietary Informa-

tion and Pacific Company s.System Instruc-
tion (SI) 178. :

Note: Marginal arrows used to deriote changes
~ are omitted. '



103 The exhibits in this appendix should be

used as references when deyelogmg res_tora-
tion plans. They are provided for reference pur-.
poses only.

2. TD MULTIMASTER GROUP CONSIDEBA-
TIONS

2,01 The expa.nsioﬁ'of TD-2 radio facilities be-

yond 600 channels requires conversion to

a three master group-type system. In addition, the
different system loads (600 — 900 — 1020 / 1200/
1500/1800 channels) require changes in the wire
lineentrancelinkgain and preemphasis arrangements

202 Initially two master group expansions Were

accomplished by using MMX-1 master
group stocking equipment obtained from the L-3
terminal arrangement. The multimaster group: line
signal of this type system is compatible with that

of the L-3 System. Later systems-using MMX-2 - -

master group equipment which uses a different
modulation arrangement which is not compatible
with the MMX-1. Restoration activities must al-

ways take into consideration the type of MMX

equlpment on the system bemg restored.

203 Master group connectors are used more ex-
tensively with the expanded systems. Each
master group of an expanded MUR can connect to
either an LMX terminal or a MG connector. Either
type of connection should be considered a terminal
for restoration purposes. Office equipment arrange-
ments should allow férthe application of 560 kHz
continuity tone at all MG connector points. Resto-
ration plans should be prepared on-a terminal-to-
terminal basis for each MUR regardless of how the
system derives its load. :

204 In general, efforts should be made by thé

Pacific Area Regional--Operations Control -

Center (PAROCC) to keep the restoration of these
systems restricted to the use of radio protection
facilities. This will kéep all work operations as
simple as possible and’ eliminate the need for any-
éne except termma]s_ having to know the type

ISS B, SECTION 002-503-902PT
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" transmission being used by the system. (Terminals
. -should. glways transmit the same signal on the res-
2 _toration layout as is being used on the regular lay-

out.) When it becomes necessary to use something

other than radio protection facilities, the PAROCC
must see that the plan defines the normal trans-
mission of the system and the types of modulation
conversions needed along the restoration layout.

205  Attached are drawings that cover the typi-
cal terminal work operatxons needed at
various types of offices. ‘-

3. L-4 RESTORATION CONSIDERATIONS

3.01 Restoration access to the L-4 System is pro-

vided by connections to a “Restoration
Patch Bay” as used for other types of coaxial car-
rier systems, -L.-4 protection lines and spare master
group equipment is available to the restoration

~-patch bay so-it can be utilized in the restoration of

other types of systems. L-4 offices presently con-
taining a patch bay should have the new L-4 patch
bay installed closely to the existing one. Other of-
fices should be equipped with a standard pat.ch bay
installation at the time L-4 terminals are installed.

3.02 The restoration access points in the L-4

equipment have been incorporated into the
initial system design by the Bell Laboratories Engi-
neers. A common level of -29 dBm has been estab-
lished for all restoration patch bay appearances.

303 In addltlon to having a wider bandpass than

any other type of line facﬂlty, the L-4 line
also uses a different master group stacking config-
uration. All interexchanges between different
types of systems during the resforation process
must be done by restacking the master groups as
needed by each type facility being used. K. also:
dictates that the L-4 services- be restored on an.
individual master group (terminal-to-terminal or
terminal-to-MG connector) basis in most cases.
Any type of L-4 line re-entry requirés that the six
master groups be carefully restacked so that they
conform to the layout passing the particular point.
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" TABLE A
RESTORATION LEVEL CHECK POINTS
TRANSMIT o
T C CH., = - e  AUTO
; ' TONE "~ KHz ' BBOKHz
TRMT TERM TRK OUT - =50 ' ~ DNA =70
LINE HYB OUT -533 -573 -733
TRMT AMPL OUT e 17 14 - -38
L3 |
TRMT TERM OUT MG1 -483 E . ~68
- o ‘MG2 -433 L .. —83
MG3 -383 ' —58
TRMT HYB OUT - MG1 . -850 R
' MG2’ - =800 70
: o ‘MG3 —45.0 o T g5
FLAT AMPL T OUT MGt 210 e A
V MG2 - 180 S 38
MG3 “110 ' , -31
L4
_ TERM TRK OUT (ALL MGs) R ~a00. . -800
TSTTRMTG  (ALL MGs) S . -450 - —65.0
TD-2 |
TRMT TERM TRK OUT | | ’ 50 -  DNA 70
TRMT HYBOUT | ~583 : - ~87.3 733
FMT IN (NO MG EQPT USED) =33@ (1 4MHz) - BAB . -57.8
TH OR L3 ON TD=2 FMT IN MG1 : ~53.1 : S 731
S S ‘ MG2. , ~484 - 684
MG3 459 . 0o —65.9,-
'TRMT HYB IN B.(LMX BAY) | 434 . _DNA ., - —834 .
. FLAT GAIN AMPL OUT E } . -133. . . -213 . -33.3
. 28 | | N
TRMT TERM TRKOUT = —50.0 DNA =700
~ TRMTHYB OUT ' ‘ © - B33 - —673 —-733
CFMTIN BRI ‘ ~ -38@32MHz . -B83 - 639
™ ‘ |
TRMTTERMOUT. . MG1 B ~a4s, -8B
. P . MG2 . M4 . ‘e4s . . —B14
L . . Mm@3 , -389 .. 845 B89
FMTIN MG1 -30.7 ©lag9 -50.7
MG2 —26.0 ' ~48.9 -46.0
MG3 235 | —48.9 —435
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TABLE B
RESTORATION LEVEL CHECK POINTS
RECEIVE
L1 CH 64 AUTO
TONE KHz 560KHz
RCV AMPL OUT 70 14 730
FG AMPL 1 0UT —10 14 —30
SP LINE OUT -10 —14 —30
RCV TERM TRK OUT -18 —22 _38
L3
RCV TERM IN MG1 —24.4 _44.4
MG2 —19.4 —39.4
« MG3 144 ~34.4
HYB OUT MG1 -21.0 —41.0
MG2 -16.0 -36.0
MG3 ~11.0 ~31.0
L4
LINE OUT (ALL MGs) —23.1 —43.1
RSTN TRK OUT (ALL MGs) 231 —43.1
TD-2
FMR OUT (NO MG EQPT USED) —~17.0 @ (1.4MHz) -385 418
WLEL OUT —10 —24 -30
RCV TERM TRK OUT (LMX BAY) —18 -32 -38
THORL3ONTD—2FMROUT  MGI —37.1 —57.1
MG2 -324 —52.4
MG3 —299 —49.9
PRE AMPL “B” AUTO DETECTOR
PANEL -210 —41.0
TD-28
FMR OUT —22.0 @ 3.2MHz —363 _41.9
TH
FMR MG1 —27.7 -40.9 —47.7
MG2 —23.0 —40.9 —43.0
, MG3 205 —40.9 —405
RCV TRK OUT MG1 245 -37.7 —445
MG2 198 -37.7 —39.8
MG3 ~173 —37.7 -37.3
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APPENDIX 5
HY8 TRMTR
QuUTA ; AMPLRIN  Tp REGULAR
—— Y
(TERM TRK) , Lo L LIEAX,
PAD ORBR HYB HYB
HYB OUT N NET L1 LINE PILOTS
I HYB T (TERM)
HYB é (THRUD romTa
ouT : AWMPLRIN  TO PROTECTION
'<‘\/ ~ —>> 533 L1MAKE-GOOD FAX
{TERM TRK)
PAD OR BR WKG
HYE IN $ LINE OUT FROM REGULAR
1 > L1 FAX
-2 R i
‘ LINE OUT FROM PROTECTION
——<-1o SN /">"—_‘_,ﬂ L1 MAKE GOOD FAX
G G
Note: CIRCLED FIGURES INDICATE 560 kHz LEVEL.
Patches to Make Good L1 Terminal or Through (COAX) on L1 Coaxials
Exhibit 1 '
HYB TRMTR (NOTE 1)
OUT A AMPIN TQ REGULAR
> L1 FAX
TERM TRK HYB HYB
I E
.—i:o—@——») N 1 hve NET (e———» L1 LINEPILOTS
HYB AMPLR FMT CHAN
ouTsh iN | TD-L ouT iN T0 T0-2
-53.3 —~_ > WLEL -38 FuT <‘\./_’ PROTN CHAN
(NﬂTF 2) I
PEF PEF PEF PEF
» IN AMPLR OUT e~ IN PEF 0_u1’<
: 533
TERM TRK WKG
IN LINEOUT  FROM REGULAR
——< >—'— L1 FAX
AMPLR FMR CHAN
g out TD-L " IN <' o OUT  FROM TD-2
~~— "% WLEL 222 FMR —~_ PROTN CHAN
G
Notes: ’
1. CIRCLED FIGURES INDICATE 560 kHz LEVEL.
- 2. USE PEF EQUIPMENT IF PILOTS ELIMINATION IS REQUIRED.
Patches to Make Good L1 Terminal {COAX) on TD-2 Channel

Exhibit 2
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HYB TRMTR _
ouTA . SNAMPLRIN 70 REGULAR
e »> ‘
PAD l L1 FAX
ORBR HYB
HYB OUT , N NET
> Hys |
70 HYB AMPLR _FMT CHAN
OUTB N 1oL “ 1 our N TOTD2
=33 v>— WLEL 8 . FMT ——<v PROTN CHAN
Gz | moten L
PEF PEF
AMPLA AMPLA PEF PEF
s IN >£_< > N pEF ouT &
~~ 533
PAD
REG oUT'A WB IN LINE 0UT
—_—
L1 FAX >_—1_53.3 BULLLLD G S FROM REGULAR Lf FAX
T AMPLR FMR “.. CHAN
NET N P ouT T0-L N, . 0UT  FROMTD2
»—1 HYB OR 0 WLEL 222 FMR |~ P> PROTN CHAN
L1SPARE mtmszzns BLOCKING woren 4 S - : D :
LINE VGO -G ! :
PILOTS % 50uT8 [
PEF
AMPLR [ PEF
ouT )
» L L
\i . ’:
Notes: o
1. USE PEF EQUIPMENT iF PILOT ELIMINATION IS REQUIRED. '
2 PATCH HYB NET TO SPARE L1 PILOTS IF PILOT ELIMINATION FILTERS ARE USED OR IF L1 LINE PILOTS ARE NOT RECEIVED OVER MAKE-GOOD.
3. CIRCLED FIGURES INDICATE 560 kHz LEVEL.
Patches to Make Good L1 Through (COAX) on TD-2 Channel
Exhibit 3
HYB AMPLR
NTA & > 10 REGuLAR TD2 FAX
(TERM TRK) I
PAD OR BR HYS
HYS g(‘l" —>- v [N 64 KC PILOT (TERM)
HYB t—g‘m““’ AMPLR T CHAN
! ouTs N | oToa out N T0TD2
. 533 —_ > WLEL 8 FNT <~ PROTN CHAN
(TERM TRK)
PAD OR BR REG
Y H
——"‘iﬂ!( »-CHAN OUT FROM REGULAR TD-2 FAX
AMPLR FMR CHAN
2 out TO-L N OUT ___ FROMTD2
—_ c -10 WLEL 222 FMR —@-\ o PROTN CHAN
€)
Note: CIRCLED FIGURES INDICATE 560 kHz LEVEL.

Patches to Make Good L1 Terminal or Through {TD-2) on TD-2 Channel

Exhibit 4
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HYB FLAT
OUT A AMPLR IN TO REGULAR
r'—'<"__’f L3FAX
TRMTG TEL TRMTG
TERMOUT ,  HYBIN _|TRMTG| NET N __L3LINE
N 7 ) HYB SN i PILOTS
MG1 L= hve , FLAT
-51.8 ouTB AMPLR IN [\ TO L3
. - <\ﬁ PROTECTION
_ [/ FAX
me1 -55 (75)
MG2 -50
MG3 45
RCY , ,
- TEL TERM W )
TRKIN ouT ,
/
< > FROM REGULAR L3 FAX
PIL
HHYBOUT FROM PROTECTION L3 FAX
Mot -21 '
me2 -16 (236)
mes -1 (53D

Nore: CiRCLED FIGURES lNDICATE 560 kHz LEVELS.

Patches to Make Good L3 Terminal or Through (COAX) on L3 Coaxials
Exhibit 5

Page 8



6 9bed

L3 LINE RPTR BAY

MICROWAVE LOCATION

CHAN LEVEL CHAN LEVEL
Mgt -55d8 (S75) me1 -3 (C73)
MG2 -50dB MG2 -48
MG3 -45 dB ' MG3 -43
TRSG ATT ATt PAD WiECT] o FMT
HYB OUT ., in_| ATTEn ouT IN
N B > moten [ NPT Wil —«7/'»—— FT
L3 —] TS {NOTE 2)
] 5 FAILED L3
FACILITY
CHAN LEVEL
(3MG)
CHAN LEVEL zg; “Z %
MG1 -214d8 MGS -27
MG2 -16dB
MG3 -11d
63 118 (30 ATT ATT PAD =) TRK / FMR
5 ATTEN | N ouT N ouT
TeL 3 | T wores [N it [N ™
TERM AMPLR AMPLR
TRK IN out IN
i3 &~ »HU : '——«-——J
THRU
RCV. BR. HY.
TRK IN LINE
CONN. PAD TRK IN 3.2dB
Notes:
1. BYPASS 457A NET (PRE-EMPHASIS) AND L1 FG AMPLIFIER.
2. BYPASS NOISE FILTER (525R).
3. ADJUST ATTENUATOR TO OBTAIN CHAN LEVEL MG1 AT FMT.
4. BYPASS 4578 NET (RESTORER) AND L1 FG AMPLIFIER.
5. ADJUST ATTENUATOR TO OBTAIN CHAN LEVEL MG1 AT AMPLR OUT.
6

. CIRCLED FIGURES INDICATE 560 kHz LEVELS.

Patches to Make Good L3 Terminal (COAX) (Up to Three MG) on TD-2 Channel

Exhibit 6

T0
ASSIGNED
TD-2 CHAN

FROM
ASSIGNED
T0-2 CHAN

1d206-£05-200 NOILO3sS ‘g SSi

G XIAN3ddVv



01 9beq

CHAN LEVEL

MG1  -46.1d8

REGULATOR
MG2 -41.4dB c D
HYS 4——.)—..—
MG3 -38.9dB ] |~ <
TERM - ' Ay AB
08KC o YO REGULAR TH FMT
e e >—Hv8. REGULATORS 84 motE2
[ N E N l
HYB 4 ‘
L~ : FLAT
PROTECTION. "3’ HYB AMPLR o
L ,ﬂr—"«—»}—'y— PROTECTION
FAX
IN ] Ner SPR L3
D—— HYB[——@— pyig7s
-51.8 — HYB
| ouTe %
CHAN LEVEL
MG1 -24.5d8 REGULAR
MG2 -19.8 dB = . .
MG3 -17.34B HYB N {—>> l
TERM , . A8 la 308Ke | FRom
B S 7 otes b e REGULATORS T wvp Lol THEMR
T . 1 El(rlaL ouT B P'(L,.'}]Y 8 rRomL3
Y b )——l »——— PROTECTION
e N M1 FAX
PROTECTION -
ATTEN
— N
wor NOTE 3)
-48.7
Notes:

. REMQVE 308 AND 8320 kHz PILOTS FROM TRANSMITTING TERMINAL.
. LOCK SWITCH NORMAL.

. OPERATE SWITCH TO PROTECTION TO SWITCH SERVICE TO MAKE GOOD FACILITY.

1
2,
3. ADJUST ATTENUATORS FOR PROPER LEVELS.
4
5

. CIRCLED FIGURES INDICATE 560 kHz LEVELS.

Patches to Méke Good L3 Terminal (TH) on L3 Coaxials
Exhibit 7

G XION3ddV
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L1 abeg

AW N~

CHAN LEVEL

MG1 -46.1dB

REGULATOR
MG2 -41.4d8B N c, 0
Mes -38948 (FED) | P A
MMX2 Ay _AB
(), 308-KC TO REGULAR TH FMT
TRANS- S—»)— HYB REGULATORS g4 (NOTE1)
LATER l
E F
AN HYB 4
L mMa1 FMT F
PROTECTION -19.7 ATTEN r—r (NOTE 3} T\ om c&mn
. N\
> otE2 ] coiL [T FNT @) -
CHAN LEVEL
MG1 -§3.1dB
MG2 -48.4 dB
MG3 -45.9 dB
CHAN LEVEL
MG1 -24.5d8 REGULAR
MG1 -19.8dB A , .
MG3 -~17.3dB HYB N S, I
MMXZ :
) AB A 308-KC
TR, <<_./¥(N0TE oy REGULATORS PROT BR|HYB| FROM REGULAR TH FMR
LATER B EQL HYB
IN :OUTB |
HYB < }———-——<
MG1 FMR FMR CHAN
PROTECTION
-48.7 | ATTEN 75:124 ouT IN out
> (NOTE 2)[] ‘CoiL [ @ > FMR | >—
CHAN LEVEL
MG1 -37.1dB
MG2 -32.4dB
MG3 -29.9 dB
Notes:
. LOCK SWITCH NORMAL,
. ADJUST ATTENUATORS FOR PROPER LEVELS,
. BYPASS NOISE FILTER (525R).
. OPERATE SWITCH TO PROTECTION TO SWITCH SERVICE TO MAKE GOOD FAX.
. CIRCLED FIGURES INDICATE 560 kHz LEVELS.

E

xhibit 8

Patches to Make Good L3 Terminal (TH) on TD-2 Channel

TOTD-2
PROTN
CHAN

FROM
TD-2
PROTN
CHAN

1d4206-€05-200 NO1.LO3S ‘g SSI

S XIdN3ddv



Z\ 9bed

HYB
OUTA e s> 70 REGULAR FAX
HYB
IN NET
TERM -—56'6”’)“ HYB ‘;—),;—(4——-9—— L1 LINE PILOTS OR 64-!;2 :lLOTs A:IIE"I:. i
OUT B SPR L1 PEF ouT .
FG AMPLR (NOTE 1) >——-—“"Gl
' -63.3 AMPLR AMPLR ' : '
--73.3 IN 1.7d8 MG2 T0
_13 3 1 PAD >—] M6 L3 FAX
MG3
>—
MG1 -21.0d8
mc2z -16.0d8 (=36.0dB
MG3 -11.0d8 (31.0d8
@ » SPR L1 .
DEM TERM TERM FG AMPLR : >l"_‘i.'_
HYB TRK TRK AMPLR AMPLR
IN ouT [sds IN ©_OUT IN 3648 » MG2 FROM
TERM ——&\ _ 1 paD < *‘—4—«\/»';6' PAD Mo L3 FAX
-10 - MG3
>-—._
(NOTE 2) oy -14
—»>— pan [

Notes:

1. USE PEF WHEN PATCHING TO MG1 OR 3 FROM COAX. TERMINAL.

2. USE 4-dBPAD TO SG DEM HYB IN IF SPARE FG AMP NOT AVAILABLE,
3. PATCH TO MG1 KILLS SG1 PATCH TO MG2 OR 3 KILLS SG1 AND SG2.
4. CIRCLED FIGURES INDICATE 560 kHz LEVELS.

Patches to Make Good L1 Terminal (COAX or TD-2) on L3 Master Groups
Exhibit 9

§ XIaON3ddV

1d4206-€09-200 NOILO3S



ISS B, SECTION 002-503-902PT

APPENDIX 5
HYB  TRMTR
oAD OR [M«-—»)-M” TO REGULAR L1 FAX
BR HYB HYB SPR L1
— 0T N g [NET FG AMPLR MG1
50 HYB AMPLR AMPLR >
=10 ouT B 7.1dB MG2 T0
‘ 533 O -13.3 1 o [ 4 M6 3 Fax
(=33.3) SME3_
PEF PEF
N [Fer AMPLR OUT mG1 -21.0d8 (=41.0d8
>—1inoTE2) 133 MG2 -16.0d8 (-36.04d8
. MG3 -11.04d8 ( -31.0dB
PEF MG1
AMPLR PEF E'»_
36dB | ouT PEF IN MG2 FROM
> 0| PAD S (NOTE 2) » MG <3 Fax
'L | jpucs |
‘ MG1 -24.4dB
gl\;?A SPR M2 -19.4d8 (-39.4d8
REG L1 FG _ -
L1 FAX ») 533 PAD OR AMPLR MG3 -14.4d8
-73. THROUGH BR HYB AMPLR AMPLR

N IN ouT N
HYB PAD OR |——=
(NOTE 3 HYB BLOCKING Vj-10 :] :
% ouT B

SPARE
L1 LINE
PILOTS

Notes:

PATCH TO MG1 KILLS SG1. PATCH TOMG2 OR 3 KILLS SG1 AND 2.
USE PEF WHEN PATCHING TO MG1 OR 3.

PATCH HYB NET TO SPARE L1 LINE PILOTS.

PATCH TO MG1 KILLS SG1. PATCH TOMG2 OR 3 KILLS SG1 AND 2.
CIRCLED FIGURES INDICATE 560 kHz LEVELS,

DA WNN

Patches to Make Good L1 Through or Branching (COAX) on L3 Master Groups
Exhibit 10

Page 13
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FROM Swggt\J/T AzTn.aT ATTEN gg (NOTE 2 F.'?"f 10
ASSIGNED ——  FMR ___<4.\/->>_—-. (NOTE 1) _@.\/—p>____ FMT ASSIGNED
TH CHAN A TD-2 CHAN
™ CHAN LEVEL CHAN LEVEL - 02
MG1 277 'MG1-43
TH| MG2-230 TH| MG2-383
MG3 ~ 20.5  MG3-353
MG1 -27.7 MG1—43
t3 | MG2 -22.7 L3.| MG2-38
MG3 - 17.7 MG3 — 33
TD2 MG1-18.7 LD2 MG1=35
0 TRMTG ~ ;’3’; FROM
SWIN ATTEN ‘ '
ASSIGNED FMT e~ NoTE1) [——@~_P——] FMR | —— ASSIGNED
TH CHAN TD-2 CHAN
TH » TD-2
CHAN LEVEL CHAN LEVEL :
( MG1—30.7 MG - 27
TH | MG2-260 TH| MG2-223
 MG3 - 235 MG3 - 18.8
(" MG1 - 307 MG1 - 27
L3 | MG2-25.7 13| MB2-22
| M63 - 207 - MG3—17
TD2 MG1-227 TD2 MG1-18
Notes:

1. ADJUST ATTENUATOR TO OBTAIN REQUIRED CHANNEL LEVEL AT FMTs.
2. BYPASS NOISE FILTER (525R]).

Patches and Required Levels when Interconnecting a TD-2 Channel and a TH Channel

Page 14

Exhibit 11
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APPENDIX 5
RN proTECTION
;,M T0TD2
REGULAR et MAKE-G0OD
swW r— ==
WLEL mr T ) >N IS CHAN
R REGULAR
I © ; — >_70 TD-2 CHAN
NET
TERM HY8 £ : I ue
MTCE i :
- PARE
B == S T W : |
| o | ouT , « IN
o WLEL FMT — — :
I |
I I . ]
L _ _ TRANSMITTING PROGRAM SWITCHGROUP -
ESTABLISH
1. IF SERVICE STILL GOOD ON REGULAR FAX, SWITCH TO MTCE SPR WLEL & FMT.
2. PATCH REGULAR FMT OUT TO CHAN IN OF MAKE-GDOD.
3. VERIFY CONTINUITY AND HAVE RECEIVING TERMINAL TAKE SERVICE FROM MAKE-GOD.
4. PATCH 70 MC SIGNAL TO CHAN IN OF REGULAR CHANNEL
5. RESTORE MTCE SPR WLEL & FMT SWITCH.
60 REGULAR
1. SWITCH TG MTCE SPR WLEL & FMT.
2. REMOVE 70 MC AND RESTORE PATCH PLUG SW OUT — CHAN IN ON REGULAR CHAN.
3. VERIFY CONTINUITY AND HAVE RECEIVING TERMINAL TAKE SERVICE FROM REGULAR.
4. REMOVE PATCH REGULAR FMT OUT — MAKE CHAN IN RESTORE PATCH PLUG REGULAR FMT OUT — SW IN.
5. RESTORE MTC SPR WLEL & FMT SWITCH.
CHAN
our  PROTECTION
> CHAN  Iac
REGULAR AN MAKE-G00D
r——- t D REGULAR
I WLEL FMR i TD-2 CHAN
TERM ——'—'—O— | }
| | MTCE |
' | SPARE I
: : WLEL FMR {
I | ]
| R 4 !
L RECEIVING PROGRAMSWITCHGROUP ]
ESTABLISH

1. IFSERVICE STILL GOOD ON REGULAR, SWITCH TO MTCE SPR FMR & WLEL.
2. PATCH REGULAR FMR IN TO CHAN OUT OF MAKE-GOOD.
3. VERIFY CONTINUITY AND RESTORE MTCE SPR FMR & WLEL SWITCH.

GO REGULAR

1. VERIFY REGULAR CHAN CONTINUITY.

2. SWITCH TO MTCE SPARE FMR & WLEL.

3. REMOVE PATCH MAKE-GOGD CHAN OUT — REGULAR FMR IN. RESTORE PATCH PLUG SW OUT —- FMR IN.
4. RESTORE MTC SPR FMR & WLEL SWITCH.

Patches to Make Good L1 Terminal or Through (TD-2) on TD-2 using |F Patching
Exhibit 12

Page 15



gl abed

L VIDEO
CARRIER BAYS PATCH BAYS RADIO ROOM
TRK TRK TRK — i FUR
28 d8B N L\ OUT . ;
- '<:|"“ PAD rYE A ac EQPT RSTN ¥ FUR < —_
FAl ng -22.2d8 PATCH TVS
L SYSTEM g;‘ :':‘,eg {‘
. TRK TRK TRK FmT Sm
N 1248 ouT L EQL PRE- Y
D PAD N » EQPT DISTORT el <
-50 -22 TOIF
FROM ' -38.0d8 PATCH TVS
FAILED NOTE THAT A2 FACILITIES MAY BE
L SYSTEM USED BETWEEN TOC AND RADI0  |(-58.04d8 03 :g,eg{"
ROOM. ¢
Note: CIRCLED FIGURES INDICATE 660 kHz LEVEL. ‘
Broadband L Carrier Restoration Method Using
TV Trunks TOC to Radio Room as WLELs
Exhibit 13
REG
g1 ORSP P
sMg PAD PAD OR REG 10
IN out FMT IN
129 dB |l FMT |—— ASSIGNED
SMG ) _50 -38.048 TD-2 CHAN
MG2 TRK TRK HYB AMPLR TRK  TRK -58.048
~UN0UT, IN | ToL OUT , . IN  OUT
MG (e P4 >——— WLEL Co—— <
MG3
SMG [t
-21
sp
MGl PAD P{:‘D OR REG FRON
ouT FMR
MG |4 > 1408 < OUT rmp |— ssiGNED
-38.048 TD-2 CHAN
MG2 TRK  TRK AMPLR EQL TRK  TRK -58.0d8
sl Ut N ouT TOL | N, \OUT IN ,
SMG S P 0 WLEL ) <
MG3
MG ——
14

Note:

CIRCLED FIGURES INDICATE 560 kHz LEVEL.
Patches to Make Good Only One L3 (Terminal) MG 1, 2, or 3 on One TD-2 Channel

Exhibit 14

S XIaN3ddV
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REG
MG1 ORSP -
e |LSM ouT 4
MG2 TRK  TRK
MG & SN ozu"r:
MG3
SMG Z
R
MB! _ gegoR
G | SPSMGIN :
MG2 TRK  TRK
MG ¢ \0UT m:
-14
MG3
MG
14

ISS B, SECTION 002-503-902PT

PAD PAD
IN ouT
»>—— 29d8 —<4
TRK TRK
SIN_OUT
-50 50
PAD PAD
SUTT g N
TRK  TRK
SOUT N
-10 -10

APPENDIX 5
< o TO PROTN
L1 LINE
REG LINE 1
HYB IN L1 LINE
> HYB —@— o\ oTs
| dbrts 3
G

AMPLR

:‘ ouT < l

FROM
PROTN
L1 LINE

Patches to Make Good Only One L3 {(Term) MG 1, 2, or 3on One L1 COAX Line

Exhibit 15
HY T '
LA TG REG L1
l_<< ». COAX OR TD-2
TERM HYB SE’TB LINE
r%gw(’_»_:_u; HYB —-<<—§ SPARE L1
HYB FRAMPLR AMPLR ————N EQt ety TOPROTN
OUT B, ATTEN | _ iN - ouT : H
(__@\_53.3 > |wote2 —D_«\/»—‘ e | S | eur [XTHLNE
(36048
FROM REG AMPLR EQL RCV
11 COAX OR ouUT T 7oL 1IN swout[ TH FROM
TERM T0-2 LINE WLEL < ] PROTN
TRKIN SPARE L1 SPARE A FMR TH LINE
4-J FG AMPLR -23.04dB
ATTEN -43.0 dB
* \/’>_m< l & ] noTE 1) 03
Notes:
1. ADJUST ATTEN FOR -10 dBm AT TERM TRK IN.
2. ADJUST ATTEN TO OBTAIN REQUIRED LEVEL AT FMT. ' .

3. CIRCLED FIGURES INDICATE 560 kHz LEVEL.

Patches to Make Good LMX (Terminal) on TH Radio (Without MG Equipment)

Exhibit 16

Page 17
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HYB

1. ADJUST ATTENUATORS FOR PROPER CHANNEL LEVELS.
2. OPERATE SWITCH TO PROTECTION TO SWITCH SERVICE TO PROTECTION CHANNEL

Patches to Make Good L3 Terminal (TH) on TH Radio

“Exhibit 18

A T0 REG
OUT A e———#>— L1COAX OR
. HYB TD-2 LINE
TERM 55
IN SPFG T0 L3 LINE
i >‘5‘6"<‘”"’>‘— HYB "% AMPLR FLAT AMPLR T IN
I ‘ ATTEN ~ SPACE |NET/
O vote ”—-—-l H—m.sﬁ A>— e < s L3PILOTS
FROM REG
o >——e—< LICOAXOR  gp fg
TD-2 LINE AMPLR PILOT
‘ ATTEN JHYBOUT  rROM L3
I<‘V">—'<l'— INOTE 1) 37 < Vs g PROTN LINE
Notes:
1. ADJUST ATTENUATORS FOR PROPER CHANNEL LEVELS.
2. COAXIAL CABLE LOW-FREQUENCY ROLL-OFF KILLS PART SG1.
Patches to Make Good LMX Term on L3 COAX (Wlthout MG Eqmpment)
Exhibit 17
C, D
>—1HvB .
TERM [ N~ AB
- MORZ |TRKOUT —o—nve -3 308 KC A T0 REG TH FAX
A | cHantever B |
CHAN LEVEL E F
MG1-46.1 L-——>——-— HYB 4 ‘ .
MG2 -41.4 : G MSG Tngﬁ
MG3 -38.9 ATTEN IN TRK OUT '
>—noTE NP coise ] )= &> THFMT ~——<4-\,->>———TH PROTN
MG1 MG1 CHAN LEVEL CHAN
-19.9 461 SDAN LEVEL
£G MG1 -30.7
‘ REG MG2 -26.0
. HYB < > MG3 -235
MMX2 AB ' AT N ‘ :
O Le—b) 308 KC HYB }—— FROM REG TH FAX
TATER © more2}s L PROTN
CHAN LEVEL T___ hve EQIN : >___|
MB2 -89 pri l . Hre nea v FROM
-18. . OUTA/[ SPTH | TRKIN SW OUT .
MG3-17.3 > NOTE W on"gasﬁmk—«v»_ TH FMR <€~ _~)— THPROTN
485 - CHAN LEVEL CHAN
MG1 -27.7
i MG2 -23.0
Notes: MG3 -205

G XION3ddV

1d4206-€09-200 NOILO3S
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TO REG L3

X
TRMTG COAXFAX SPARE
LT oy {TRNTS £G AMPLR
A L A E W ST ] teceur W T0 TH
MG1 -51.8 OUTB g >—ATTEN | & »}—-{>—<4-\ A— s [T T e I TH EMT <~ >— P
MG2 -46.8 MG1 (NOTE 1) MG1 [CONN LINK - B oy
MG3 -41.8 -5 ~46.1 _CHAN LEVEL
MG1-30.7
MG2 -25.7
MG3-20.7
FROM REG L3
COAX FAX
e SPARE L3
TERM IN RCV
e _ FGAMPLR HYB MSG sw AOM
S o ATV e A/ e [ TRKIN SUT LT FMR e — TR PROTN
[NOTE 1} yg) "\JCONN LINK N CHAN
CHAN LEVEL oy CHAN LEVEL
MG1-24.2 MG1-27.7
MG2 -19.2 MG2 -22.7
MG3-14.2 MG3-17.7
Note I:  ADJUST ATTENUATORS FOR PROPER CHANNEL LEVELS.

Patches to Make Good L3 Terminal COAX on TH Radib
Exhibit 19

G X1aN3ddv ,
1d4206-€09-200 NOIL1D3S 9 SSI
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APPENDIX 5
FIG. 101 FIG. 101
| €~———5D-50713-014 »| ¢———$D-60620-011 ——»
R T .| rest _ MG1 TO REGULAR
IMX =1 pap [ HYB > “waz| TRMTR ® L4 LINE
— MmMx-2
4 MG3| eqer
TRK MG4
CKT SAME AS <~
560 MGS5 -
khz [*PEAY Mer | TRK | ) SD-50740-01
 MGE CKT FIG. 101
T hes
| ~ Y
1
! ——— S—— S— — —— ———
e N P R
| key 2 RESTORATION 2-29 1
| CONTROL 7 FIG. 138 "”50'.‘;1‘;” MG1-6 '
1 $D-50515-01 FIG. 144 |
t =
I
| FIG.138 [
| KEY . ey FIG.145 |
-29 ~n -2%
CONTROL - CONTROL .
Loy T ook Twes
%
v i 4
( |
MGE| RCV 1
: MMX-2 |
TRK MGS| EQPT Pl TRk $D-50740-01
CKT SAMEAS J || kT FIG. 102
MG1 MG4 {
i
v — ! v
\ MG3 L
/ e
MG2 y
LMX < ol - SR - FROM REGULAR
- MG1 D - 14 LINE
MW

Note: BOTH DIRECTIONS OF A 6MG L-4 TERMINAL ARE SHOWN. A LEG OF EACH TRANSMITTING MG IS BROUGHT TO THE
PATCH BAY AT A -29dB LEVEL WITH A MEANS TO APPLY 560 kHz TONE TO EACH MG. A LEG FROM THE COMBINED MG
OUTPUT OF THE MMX-2 EQUIPMENT IS ALSO BROUGHT OUT AT A -29 dB LEVEL. RECEIVING ACCESS TO THE SAME POINTS
IS FURNISHED AT -29 dB LEVELS USING 223-TYPE SWITCHES CONTROLLED FROM THE PATCH BAY. {SD DRAWING REFER-
ENCES ARE LISTED.)

Restoration Options — Regular L4 Terminal
Exhibit 20

Page 20
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RESTORATION PATCH BAY

| $D-50519-01 }
| KEY |
CONTROL FIG. 144
I ~ FIG.145 FIG. 141 e . FIG. 140 - |
I -29 7 ’r -29 \' ‘ ’T -29 ~29 |
| MG1-6 . ' 1 me1-6 |
e ] O S .,..t_...._.___-_..._......w....._...__._.__.__._.___l
|
|
!
f
|
v N Y i (s TR | d sosoma00
MG6 : — " FIG. 101
L TRMTR o
RCV B MGS|
mmx-2 |ME5 | same. MMX-2
same | TRK | |560kHz)  TRerav TRK | ag < MGa| EQPT
EQPT CKT TONE CKT CKT — (NORTH)
$D-50740-01 TRK (SOUTH) [MG4 X AS SUPPLY MG1
FIG. 102 CKT ° MG MG3
MG3 :
eremevens. a4
Y . Y MG62
. MGZJ I .
FROM ®, \
\ \ MG REST MG1 .
REG L4« N MG1 g . o TO REGULAR
LINE 7 > > »— CONN |—» HYB > 70 iEC
SOUTH .
’ L4
ANV ANAN
|e————— so-s0620011 >le— sD.50718.018 —] }+— sD-50719-018 ——»}e— sD-50620-011 ——)|
FIG. 102 FIG. 106 " FIG. 105 FIG. 101

Note: ACCESS IS PROVIDED AT MG CONNECTOR POINTS AS SHOWN. ONLY ONE
DIRECTION OF TRANSMISSION IS SHOWN IN THIS FIGURE BUT THE SAME IDENTICAL
ARRANGEMENT IS USED IN THE OPPOSITE DIRECTION,

Restoration Options — L4 Terminals MG Connectors
Exhibit 21
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Fa%a"a"2 '

APPENDiIX b
| FIG. 101 i
e $0-50820-01 |
LMX MG1 - REG. R REG TRMTR COMB CKT-
1ST TUBE HYs > MG1 v > 1ST TUBE
LMX MG1 L _ REG. R ~ AUTO ‘REG TRMTR COMB CKT
2ND TUBE [ HYB ’ MG > asn‘g > 2ND TUBE
LMX MG1 L REG. . EQPT ‘REG TRMTR COMB CKT
3RD TUBE r r @'—"‘ MG1 > " 3RD TUBE -
AUTO MG - Nslg'l —_ M6
SWEQPT >
~ // " MEL
TRK | Y so-so719.018 AN e M3 | SPARE |
KT FIG. 107 ~ P + SAME ~—1 TRMTR
~ ’ - AS ) mGa
\\// , © mer < 2221 coms
/ B -1 mes| CKT
T e — — —_——— , MG6
| RESTORATION - | —
, -29 PATCH ‘7 | , .
| Fi6.142 BAY KEY $D-50740-01 } ,
{ Pl FIG. 146 {_—1 - CKT -
ADEQUATE CONTROLS TO N
l ACCESS THE SPARE MG KEY T T T T T TN
I EQUIPMENT. CONT FIG. 102 N
| -29 KEY % | S~
| Fi CONTROL g s T -
[ 143 / "{ 147 MG"‘L; : : v
——————— ek ———— :
\ (~ MG6
\\
) SAME T wane L
PN f AS < Moa| ROV
TRK $0-50719-019 PN : MG —1 coms
CKT FIG. 108 ~ NG ' MG3| CKT
yd ~
Ve N
( MG2
e \\ =4
. ‘. _ MG1
« < P < AUTO MG <
AUTO MG1 SW-EQPT
MG : L L _
LMXMG1] W _ REG | , _~ REG RCV COMB CKT
1STTUBE{™ + EQPT * MG1 < _ \ 1ST TUBE
LMX MG B REG B _ REG RCV COMB CKT
IND TUBE—® * MG1 ¢ h \ 2ND TUBE
LMXMGT]| B REG - _~ REG RCV COMB CKT
3RD TUBE[—* -* MG1 < \ 3RD TUBE
|e $0-50620-01 - N
"~ FIG. 102 - ' '

Note: THIS FIGURE SHOWS HOW ACCESS TO THE SPARE MG BANK IS GAINED. THE L-4 SYSTEM HAS AN AUTOMATIC
SWITCHING SYSTEM ASSOCIATED WITH THE MG EQUIPMENT WHERE ONE SET OF SPARE MG EQUIPMENT WILL AUTO-
MATICALLY SWITCH TO PROTECT SEVERAL WORKING SETS. THE SPARE EQUIPMENT ALSO HAS A LOOP BACK AR-
RANGEMENT TO PROVIDE CONTINUITY ASSURANCE DURING IDLE PERIODS, THE PATCH BAY NEEDS CONTROLS TO
DISABLE THE AUTOMATIC SWITCHING CIRCUITS AND TO KILL THE LOOP BACK FEATURE. ACCESS TO THE SPARE
EQUIPMENT INPUT AND QUTPUT IS AVAILABLE AT A -29.dB LEVEL.

Restoration Options — L4 Spare MMX-2 Equipment
Exhibit 22
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-29

EQL

FIG.
151

RESTORATION
PATCH BAY

SD-50519-01

-28
FIG.
150

TO ACCESS THE |, |
PROTECTION LINES. T\..|

e e e

\ 4

——

BEF

ADEQUATE CONTROLS |

l¢———— sn-50740-01

>

FIG. 105

SD-50740-01

FI1G. 106

A

PRE- R
EMPHASIS 70 L4 PROTN LINE
>le $D-50621-01
FIG. 103
»le $D-50621-01
FIG. 102
DE-
] EOL empasis < FM L4 PROTN LINE

____________________ —_—— e e e AUTO LINE

SWITCHING
EQUIPMENT

Notes: ALL L-4 PROTECTION LINES ARE EXTENDED TO THE PATCH BAY IN THIS MANNER. ADEQUATE CONTROLS NEED TO BE
PROVIDED AT THE PATCH BAY SO THAT LINE SWITCHING CIRCUITRY CAN BE OPERATED TO “LOCK OUT” AND “ACCESS” THE
PROTECTION LINES. THE DEDICATED CIRCUITRY BETWEEN THE PATCH BAY AND THE PROTECTION LINES WILL PROVIDE PRE-
DISTORTED AND RE-STORER NETWORKS. L-4 LINE PILOTS ARE PROVIDED BY CIRCUITS NORMALLY A PART OF EACH PROTECTION
LINE. (IT SHOULD BE NOTED HERE THAT NOTHING.SHOULD BE CONNECTED TO THESE LINES EXCEPT A SIGNAL THAT HAS BEEN
STACKED BY THE L-4 MMX-2 MASTER-GROUP TERMINAL EQUIPMENT.)

Restoration Options — L4 Protection Lines

Exhibit 23
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¢————— §D-50621-01

v
['3

————— . — — S O — — d— A ——— — — T kot i, " —— . e ——— — —— — — i, o T— ——— — —

SD-50621-01

FIG. 104

HYB -—-y——l

TO REG L4

A

) %—— HYB

FIG. 101° '
THRU MG >
BLK EQPT
A
FM REG L4 LINE N
LINE SOUTH SwW v HYB
I TO tcv o
FM PROTN L4 = sup
e —— MG EOPT D
SOUTH) |EM S
Q' [TH
7]
MG
16
THIS LEG CAN BE USED /v 29
TO REINSERT MG LOST FIG. 148

DUE TO A FAILURE FROM
THE SOUTH.

Notes:

i

FM TRMTG
MG EQPT
(MG TO
NORTH)

RESTORATION PATCH BAY
$D-50519-01

v

‘ * LINE NORTH

T0 PROTN
HYB % *LINE NORTH
[

LINE SW
EQPT

> BLK DE-EMP *—I

e
~

SD-50740-01
FIG. 104

THIS LEG CAN BE USED
TO REROUTE MG LOST
DUE TO A FAILURE
GOING NORTH.

FIG. 149

1. 560 kHz CONTINUITY TONE MUST BE APPLIED AT THE ORIGINATING ENDS OF THE MASTERGROUPS, (FIRST MMX-2 POINT.)

2. THIS FIGURE SHOWS THE OPTIONS AVAILABLE AT AN OFFICE WHERE AN L-4 LINE PASSES THROUGH BUT DROPS OR BRIDGES SOME
MASTERGROUPS. RESTORATION OF SUCH A LINE AT THESE OFFICES CAN BE ACHIEVED BY CONNECTIONS AT THE POINTS SHOWN.
THE SIGNAL FED INTO THE LINE WILL NEED TO BE RESTACKED, WITH MMX-2 EQUIPMENT, SOMEWHERE ALONG THE RESTORATION
LAYOUT SO THATIT WOULD EXACTLY CONFORM TO THE LINE SIGNAL AT THE POINT OF REENTRY.

Restoration Options — L4 Thru-Line Access

Exhibit 24

S XIGN3ddVv
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APPENDIX 5
r==== | ma ;
LMX T H MG1 R T |MG1 R
Mgt [ pap 7 HYB MGt > pap. , >
ol N N TRMTR
T MG2 L mgz| COME Tnge
| > — 1 HY
nes ) same - MG2 }» CKT B |—> s
AS AS LINE
MG1 20
LMX MG1 { MG3 M _ ME3 < \Al/w
mes —_— G3 » ‘J . .
vl T
——- RLY TRK
P 560 1 cky ! 3 CKT! 560
1 kHz | Lot Lol RLY | o1 u
be——- ! CKT | z
————————— R S ————-————+——————-——--——-————}
KEY + KEY CONT
/'r' CONT ~ _og / 4 O 518 |
\ 7 MG13 1
ADDITIONAL ACCESS TO EACH L3 MG |
TO ALLOW RESTORATION ON L4 PROTN EXISTING RESTORATION ACCESS |
: l TO AN L3 TERMINAL. |
\ |
-29 29 |
a RESTORATION MG1-3 |
KEY PATCH BAY KEY
cont/ ¢ $D-50519-01 com? ¢ _{*
__________ 4_____.___._..._.___._.______._.._....._._._._. —_— —_
\‘ \\
\
\\ \\ v
LMX . 1T WG _ MG1 \
MG1 < - . < A\
RCV A\
COMB
LMX - mez| KT / REG
we2 — —1 me2 -— || PAD J\E,fﬁ
SAME SAME - 3 e
AS AS L
X MG1 MG1 - WEs N
Note: L-3 TERMINALS PREVIOUSLY HAD ACCESS TO THE PATCH BAY AT ONLY THE LINE FREQUENCY POINT.

(~51.8 dB TRANS. AND -21 dB REC.) THIS AFFORDS A WAY OF RESTORING THE L-3 ON TD-2 RADIO FACILITIES
BY THE USE OF DEDICATED LINK AND FM EQUIPMENT. (THESE CONNECTIONS SHOULD REMAIN.) iF L-4 FACILI-
TIES ARE TO BE USED TO RESTORE 'L-3, ACCESS TO EACH MG OF THE L-3 SYSTEM MUST BE AVAILABLE. THIS
FIGURE SHOWS THE ACCESS NEEDED, AND ALL. L-3.OFFICES, THAT ARE ALSO L-4 TERMINALS, SHOULD HAVE
L-3 ACCESS PROVIDED IN THIS MANNER.

Restoration Optlons — Modify L3 Terminals to be Restorable on L4 Protectlon
) oo EXhlbl't 25

&
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APPENDIX 6

Page 26

RESTORATION PATCH BAY
SD-50519-01
r——--—-—-————-ﬁ—--——-——-—p-—————— ———————— -‘
, ]
| |
| |
; } $D-50519-01  FIG. 152A i
j
“29\ {> > %
! |
|
: ‘ $0-50519-01  FIG. 152B {
- —+- 15dB > } :
| '
| $D-50519-01 * FiG. 152C }
l -
L . _ '
N { ‘ 2148 + ;
| SD-50519-01  FIG. 152D %
|
-50 L I~ ! 748 |—> |
(O V a8 > g
B }
1 L3- L4 MG CONN |
N o ——— -
| i I |
| 1 ‘ | |
-29  _—1 ——{ 13- 14 > t > +
| 1 I : 3
B | |
-9 _—+ — « L4-13 f— - ;
| | L
| e e e e l
| |
I i
Notes:

1. SIX EACH OF THESE OPTlONS SHOULD BE FURNISHED

-14

-29

2. VARIOUS ITEMS OF INTERCONNECT CIRCUITRY ARE NEEDED AT A PATCH BAY TO
AFFORD THE REQUIRED LEVEL COMPATIBILITY BETWEEN PATCHING POINTS. SPARE

MG CONNECTORS ALSO ARE NEEDED TO MAKE CERTAIN CONNECTIONS. THIS FIGURE
SHOWS SOME OF THE OPTIONS AVAILABLE. A COMBINATION TD-2, L-3, AND L-4 TERMI-
NAL SHOULD HAVE SIX (6) EACH OF THE OPTIONS SHOWN HERE. .

Restoration Options — Miscellaneous Interconnecting Equipment

Exhibit 26



TO TRMTR PROTN

LINES

N-S|SN| WE

N\ N8
Vd
FROM § ) SN
RCV
PROTN \ \ WE
LINES } 7

Notes:

WL/\/ WW wWwW Www

ISS B, SECTION 002-503-902PT

APPENDIX 5

SP~W-E

SP-EW

SP-W-E

SP-EW

1. PROVIDE FOR FULL INTERCONNECT FLEXIBILITY OF L-4 PROTECTION LINES AT ALL MULTI-POINT STATIONS.

2. MATRIX SWITCHES SHOULD BE WIRED FOR LOCAL CONTROL AND VIA REMOTE ALARM FAX WHERE FULL OFFICE
COVERAGE IS NOT AVAILABLE. _

3. ASTATION CONTAINING ONLY TWO {2) DIRECTIONS OF L-4 CAN BE PROVIDED WITH PERMANENT CABLING TO
CONNECT THE PROTECTION LINES THRU FOR RESTORATION PURPOSES. iF MORE THAN TWO (2) DIRECTIONS ARE
INSTALLED, SOME TYPE OF PROTECTION LINE INTERCONNECT CIRCUITRY IS NEEDED.

Restoration Options — Interconnection

of L4 Protection Lines at Mu
Exhibit 27

Itidirectional Points .

Page 27
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APPENDIX 5
MY
FAILED [
! > MG . 1
" > conn [T>]HYE .
RCV [— * —1 TRMTR
vy mux2 |3_ 50| [ 2 mmx2 RES
— LINE > EQPT TONE [ EQPT LINE
e CONN 4 SUPPLY| | CONT A1 conn | NE
SOUTH (souTH) |5 ! 1 5 | (NoRTH) © NORTH
5 & ‘ 6_
R L ' ‘
i
______ 4 T
3 KEY 0\ ME1 ) 1
-2 CONTL» 5 T 7]
I , -2 31 SPARE
= A
> 1 oune L 1 ] Mmx2 T
PROT - % i 51 Eeer
LINES -2
FROM : 2 uﬁ: >
EAST LINE s -99
-— -
cony | T —> — —
| | 1
l U E
2| SPAR
| v 1 T3] TewTa
! RESTORATION ' - wwx2
| patcH KEY 1 EerT
I Bay 28 CONT P) | -5
L FAANIN. NS S 4 8]
r———. V'
| . ]
FAILED ! i MG |l - 1
: el 1 p——
REG TRMTR ! whwv RCV REG
L4 LINE mmx2 |- 4/ =5 MMX-2 LINE L4
. y / - U LINE
UNE <= conn [Tt T |4 %5 A Eoer conn < coom
SOUTH 5 |Mexa) [+ TONE 5 NORTH
(SOUTH) |- SUPPLY =1 (NORTH)
5 §
Notes:

1. APPLY 560 kHz CONTINUITY TONE TO EACH MG BEING RESTORED.

2 RE-ENTRY AT A MG CONNECTOR POINT IS SHOWN IN THIS FIGURE, THE RESTORATION LAYOUT USED HERE HAPPENS TO BE AN
L-4 PROTECTION LINE IN ANOTHER DIRECTION, BUT ANY OTHER TYPE OF FACILITY WOULD BE SATISFACTORY PROVIDED iT
WAS PROPERLY CONVERTED DOWN TO THE MG FREQUENCY SPECTRUM. {(NOTE THAT THE 560 kHz CONTINUITY TONE CAN BE
APPLIED AT THIS POINT. THIS TONE IS APPLICABLE AT THE ORIGINATING END OF A MASTERGROUP OR AT EACH MG CONNECTOR
POINT.)

L4 Restoration using Reentry at an MG Connector Point
Exhibit 28
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FROM

MG1
LMX >~ HYB | ——
EQPT MG2

|

TO REG-
— L4 LINE
© FAX

RESTORATION
PATCH BAY

-29
1
|
U —
T0 -
X el reny
EQPT MG2
Ma o] ROV
MG3| 14
: M4 | MMX-2
™ EQPT
M8 |
Notes:

s — ity i, sty bt Wt

FROM
REG L4 S 2
LINE FAX —

1. 560 kHz TO BE APPLIED TO EACH L-4 MG, _
2. THIS FIGURE SHOWS HOW THE L4 SYSTEM CAN BE RESTORED ON RADIO OR L-3 FACILITIES. THE SIX (6) MG OF THE L4 SYSTEM ARE
PICKED UP INDIVIDUALLY, 560 kHz TONE APPLIED, AND THEN STACKED AS REQUIRED TO FIT THE RESTORATION FACILITY BEING
USED. (NOTE, THE USE OF SOME OF THE MISCELLANEOUS LEVEL ADJUSTING FEATURES.)
L4 Termihsi MG Restoration using L3 or TD-2 Protection Facilities

R Exhibit 29 :

1
-D—ww- SPARE
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K
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EQPT

| 2

———— —
bYY -518| . . TOL3
T ” PROTN LINE
-51.8 TO TD-2
o I L3IWLEL PROTN LINE
-50 |
TO TD-2
L1WLEL PROTN LINE
|
FROM TD-2
L1WLEL PROTN LINE
v FROM TD-2
| L3WLEL PROTN LINE
~, FROM L3
< PROTN LINE
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SPARE TRMTR MMX-2
EQUIPMENT

-
[

3 |a s s

I A

o — — — b e v oy

-290-290 -29 D-29 J-29 2-29 2 29

1

/ N— g
: OTHER MG |

|

AS NEEDED
ot N\g-29 : TO L4
il e T
R : ' LINE
A A I»:‘n, ' RESTORATION PATCH BAY |
CFM O FM FMT | o1 |
LMX - LMX EMX = | l
o | FROM L4
I -29 LINE
10 T0 | G ] < om
x wmx- x| |
“ t t OTHER MG ]
|- ASNEEDED N | N
} ) g
_‘29/"/( 29 [-29 [-29 [-29 [-28 [- Pas I i
e PR —_] B N T
T 1 1 1 - 4- , )
11 ~ e :
] 1 2 13 |4 5 6
| ROV REG , "
2 [ MMX4 {=4=d WLEL =< TD-2A- spmles(azcy N ,;
-1 ‘ FAX 2 ,
d © EQUIPMENT
FAILED
- REG =
WLEL: ——<4——<TD2 ; et

FAX ‘ , o

Notes: . ;
1. 560 kHz TO BE APPLIED TO EACH TD-2 OR TD-2A MASTER GROUP. ¢

2. HERE THE L4 PROTECTION LINE IS CONNECTED TO ITS SPARE MMX-2 EQUIPMENT TO CREATE SIX (6) MG RESTORATION SLOTS. THESE SIX
(6) SLOTS ARE THEN FILLED BY INSERTING VARIOUS FAILED RADIO SYSTEMS MASTERGROUPS. (NOTE THAT ALL RADIO SYSTEMS MUST

BE PICKED UP ON AN INDIVIDUAL MG BASIS AND 560 kHz CONTINUITY TONE APPLIED TO EACH.)

TD-2 Radio Restoration using L4 Protection Line
Exhibit 30
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1 FAILED >
FM
>— HYB |»
LMX TRMTR TO REG .
2| MMX1 f—— L3 LINE SPARE TRMTR
— Eoer FAX . MMX2
EQUIPMENT v
2 : 1 [2 Js fs |5 [e
A 4
e i e ot . o e, . e, e e . e, e e e, e e e e st e . e s [ [ s . s s e s s e
| : -29 |-29 |-29 |-28 [-29 [-28 L2 -}
n -, 720 |
| . OTHER MG SLOTS -29 LINE TO L4
| AS NEEDED \.r-—l-——-—’ coNN__[~——> PROTN
I
] |
| l
| RESTORATION PATCH BAY } - rROMLe
-29 LINE
| * Co |t
| OTHER MG SLOTS |
-29 AS NEEDED
—t U e A , i
[ = z " ) |
' P [zs 29 [-29 [-20 i 29 I-20 |
\ 4 L. ______________ s o i -~ ) B ____J
I 3 r
TO, P R . 1 v
Lmx ¢ ¢ 1 |2 3 |a |5 {8
RCV
WY 2| < Pt SPARE RCV MMX-2
EQPT FAX EQUIPMENT
3
FAILED
Notes:

'

1. 560 kHz TO BE APPLIED TO EACH L-3 MG.
2 L-3 TERMINALS MUST BE MODIFIED SO EACH MG WILL HAVE ACCESS AT THE RESTORATION PATCH BAY.

3. THE L-3 TERMINAL iS PICKED UP ON AN INDIVIDUAL MG BASIS, 560 kHz TONE APPLIED TO EACH MG, AND SIX (6) MG ARE RESTACKED BY
MMX-2 EQUIPMENT AND APPLIED TO THE L-4 PROTECTION LINE. (DO NOT TRY TO PICK THE L-3 TERMINAL UP AT THE LINE FREQUENCY
SPECTRUM AND PATCH INTO THE L-4 LINE. THIS WILL-MOST PROBABLY KILL THE L-4 PROTECTION LINE.}

L3 Restoration using L4 Protection Line
Exhibit 31
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SPARE RCV e SPARE TRMTR
MMX-2 ConN PAD MMX-1 ;
EQUIPMENT ] EQUIPMENT | |
6 |5 [& |3 |2 | 1 12 |3
L 4 v
M 1-29 [ |29 229 [<20 |28~ [-20  |-29] 28 -so 50 |-50 -Eo-_:ﬁ?'_,_a}
| b —— >, 51.8 . TOL3
I i PROTN LINE
) | -29 \ -518 ) TOTD2
Y WLEL [~ PROTN LINE
o ume ], -291 U:iq_1|+ X T0 TD2
i I WLEL [ PROTN LINE
L4 CONN l RESTORATION PATCH BAY |
PROTN | _ _ |
LINES 29 -14 L1 FM TD-2
1 con *T""—u : v l' “1 wiee < PROTN LINE
| o L3 FM TD-2
| 29 o—+4 wieL [——< PROTN LINE
l =21 4 L FM L3
| 3 N < PROTN LINE
I ya< 4 T-14|-14 [-14 -21 |
(I Bl A e o o S o oAU I LN Y K A N
v A 4
‘ 6 |5 s (3 |2 | 1 |2 |3
r SPARE TRMTR cgﬁn PAD SPARE RCV
MMX-2 MMX-1
EQUIPMENT EQUIPMENT
Notes:

1. MASTER GROUPS INTERCONNECTED AS REQUIRED USING PATCHES AS SHOWN FOR MG-1.

2. L-4 PROTECTION LINES CANNOT BE INTERCONNECTED TO OTHER TYPES OF PROTECTION LINES EXCEPT BY COMING DOWN TO MASTERGROUPS
WITH EACH FACILITY AND USING MG CONNECTORS TO MAKE THE UNION. THIS FIGURE SHOWS THE PATCHES NECESSARY FOR ONE MASTER-
GROUP. FIVE OTHER SIMILAR PATCHES WOULD BE NEEDED TO COMPLETELY LOAD THE L-4 LINE.

Interconnection of L4 Protection Line to TD-2, L3, or L1 Protection Line

Exhibit 32

S XION3ddV

1d4206-£05-200 NOILO3S



ISS B, SECTION 002-503-902PT

APPENDIX 5
| 1
| |
1 |
1 I
> TRMTR T0 REG ’ 3
, | Mx2 e éé'ﬁ L L4 LINE | I
52| Eopr FAX | !
FROM 3 |
LMX > ] l L
T |
- MG1-6 R l |
5| >
- i \‘ ] | UNE |
>8] CONN T0 L4 PROTN
| LINES NOT
' IN FAILED
v__]_»_ LINE SECTION
| CONN -
x |
. | '
| |
1T LINE
<+—] RCV FROM REG | u—L-<— CONN
> | | une ‘) FROM L4 PROTN
2 wén&;(TZ CONN =< 'E:;'NE | LINES NOT
- | | s
T0 3 LINE T
LMX . i l CONN
TERM
ERM N 2 ! / |
5 MG1-6 |
] ‘ | |
6 | l
—
] RESTORATION |
e PATCH |
| BAY
| ]
| I
| |
i [
| I
Notes:

1. 560 kHz TO BE APPLIED TO EACH L-4 MASTER GROUP.

2. A COMPLETE SIX {6} MG L-4 TERMINAL CAN BE CONNECTED TO UNRELATED L-4 PROTECTION LINES LEAVING AN OFFICE BY THE
METHOD SHOWN IN THIS FIGURE. 5660 kHz SHOULD BE APPLIED TO EACH OF THE SIX {6) TRANSMITTING MASTERGROUPS SINCE THE
RESTORATION LAYOUT WILL PROBABLY HAVE TO BE BROKEN DOWN AT SOME INTERMEDIATE POINT AND CONNECTED TO
OTHER TYPE FACILITIES AS SHOWN IN FIGURE 13. ALSC, THE SIX {6) MG PROBABLY WiLL NOT ALWAYS SHARE A COMMON DISTANT
TERMINAL, NECESSITATING AN INDIVIDUAL CONTINUITY TONE ON EACH.

L4 Protection using L4 Protection Lineés in Other Switching Sections
Exhibit 33
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APPENDIX &
FAILED REG LINE
BLK EQPT ,
FROM TE I | [ NORTH
L4 LINE > sw | uvs §— HYB [=>—lHYB T0 L4
SOUTH EQPT I — :‘%%T;; LINE
FM TRMTR
TO RCV MMX-2 E
MMXZ | E0PT o
EQPT 4 (NORTH)
(SOUTH) L;PLE -— EQPT
supP
[ o et fose . ot St i i St Tt it St —— . ey
I -k -3 i :
I : | FROM L4 PROTN
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| o— 1 NN b——< RESTORATION
| | {MG STACKED SAME
| l AS REG FAX)
|  RESTORATION PATCH BAY |
|
| 28 [ TINE TO L4PROTN LINE
| — CONN | BEING USED FOR
' //’L—’/ l RESTORATION
| * 229 p) |
L_L________ﬁ______J
LINE
==
. {SOUTH) (NORTH)
FAILED Sup FM TRMTR T0 RCV
MMX-2 MMX-2
LINE E£QPT EQPT
TO LA v 4 sw :
PROTN LINE «— £0PT T
SOUTH LINE TO L4
! HYB |—e SW |——< LINE
§—- HYB |—e—, HYB -§ EQPT NORTH

TO L4
REG LINE .___.____l

SOUTH

Notes:

L ]

BLK EQPT

4

1. THE SPARE MMX-2 EQUIPMENT AND MG CONNECTORS COULD BE USED TO CONNECT TO ANY OTHER TYPE OF RESTORATION
. FACILITY. (PATCHES SHOWN [N FIG. 13.) )
2. BLOCKING OR BRIDGING POINTS ON AN L-4 LINE CAN BE RESTORED USING THE METHODS SHOWN HERE. SUCH A CONNECTION .
WILL AUTOMATIGALLY TAKE CARE OF ANY MG THAT IS DROPPED AS WELL AS THOSE PASSING THROUGH. SUCH PROCEDURES
THOUGH, WILL REQUIRE SPECIAL EFFORTS TO SEE THAT ALL MG ARE PROPERLY RESTACKED BEFORE LINE CONNECTIONS

ARE MADE.

L4 Restoration using Reentry at a Thru and Dropping Point
Exhibit 34

Page 34



ISS B, SECTION 002-503-902PT

APPENDIX 5
X Fax
TERM
OR MG/
CONN HYB
e
Mx | 2 _________’} PROTN
~ TO MNTC WLEL
£5
________ r—+—-4=3
L im M m!
" IF l g o= = gy o = |
MATRIX . Pl ,
EQUIPMENT } ;-[] [] E] !
] —_———
TRMTR
;_ - RCV
iy
TERM[™ W | |
) VMW } [] | REG
FAX .
OR MG < (A1 ,
CONN LY | 1 [ —
\L | | 7
LMX | « o L+ <) FROM -
TERM| MNTC PROTN
WLEL o —<{ unEes

Notes:

1. NORMAL TD-2A SYSTEM LEVELS WILL APPLY THROUGHOUT.

0[O

L)

[ e e o e

LJL_I

] 0

2. APPLY 560 kHz CONTINUITY TONE TO EACH MG BEING RESTORED.

3. OFFICES EQUIPPED WITH IF MATRIX INSTALLATIONS SHOULD ESTABLISH PLANS AS
SHOWN IN THIS EXHIBIT. 560 kHz CONTINUITY TONE SHOULD BE APPLIED TO BOTH
MASTERGROUPS IN THE FIRST STEPS OF ESTABLISHING THE PLAN AND REMOVED
IN THE LAST STEPS OF INACTIVATING. NORMAL 560 kHz CONTINUITY CHECKING
EQUIPMENT PROVIDED WITH THE MATRIX SHOULD BE USED N CHECKING CONTI-

NUITY.

TD-2A Restoration using Radio Protection Fagcilities
{Matrix Switching Office)
Exhibit 35
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APPENDIX 5
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Notes:

Page 36

1
2.

EN

NORMAL TD-2A SYSTEM LEVELS WILL APPLY THROUGHOUT.

WHERE MAINTENANCE LINK HAS SWITCHABLE PREEMPHAGSIS, SET UP PLAN BY FIRST
SWITCHING SERVICE TO THE MAINTENANCE LINK. PATCH “MAKE GOOD” LAYOUT TO
THE REGULAR LINK AND SWITCH BACK REGULAR. v

WHERE MAINTENANCE LINK HAS SWITCHABLE DEEMPHASIS, SET UP PLAN BY FIRST
SWITCHING SERVICE TO THE MAINTENANCE LINK. PATCH “MAKE GOOD"” LAYOUT TO
THE REGULAR LINK AND SWITCH BACK REGULAR. v

APPLY 560 kHz CONTINUITY TONE TO EACH MG BEING RESTORED.

IF NO SPECIAL RESTORATION EQUIPMENT (MATRIX, PATCH BAY, ETC) IS AVAILABLE IN
AN OFFICE, PLANS CAN BE ESTABLISHED BY THIS FIGURE. THE NORMAL “"MAINTENANCE
SPARE"” LINKS AND FM EQUIPMENT SHOULD BE UTILIZED. 560 kHz CONTINUITY TONE
SHOULD BE APPLIED TO BOTH TRANSMITTING MASTERGROUPS. CONTINUITY SHOULD BE
VERIFIED ON THE OQUTPUT OF THE RECEIVING LINK BY USE OF A 560 kHz DETECTOR CIR-
CUIT APPEARING IN THE TD-L BAY LOCATION.

TD-2A Restoration using Radio Protection Facilities
(Nonmatrix Office)
{Using Maintenance Links)
Exhibit 36
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IF AUX AMP
OR
REG 68381 BK AMP
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®eecsss s o
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s
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Notes:

560
IFDET[ Y .

. .
. .
Seavse o?

1. NORMAL TD-2A SYSTEM LEVELS WILL APPLY THROUGHOUT. -

2. APPLY 560 kHz CONTINUITY TONE TO EACH MG BEING RESTORED.

3. IF NO SPECIAL RESTORATION EQUIPMENT (MATRIX, PATCH BAY, ETC) IS AVAILABLE IN AN
OFFICE, PLANS CAN BE ESTABLISHED BY THIS FIGURE. THIS METHOD ALLOWS ALL WORK
TO BE DONE BY {F PATCHES AT THE “PROGRAM PATCH BAY” AND “FM PATCH BAY" 560 kHz
CONTINUITY TONE SHOULD BE APPLIED TO BOTH TRANSMITTING MASTERGROUPS AND

MEASURED RECEIVING AS SHOWN IN EXHIBIT 1.

RAD 7

TD-2A Restoration using Radio Protection Facilities
{Nonmatrix Office)
{No Maintenance Links Available)
Exhibit 37
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. :Eg
LMX 1 r . A
TERM HY8 {WLEL [ FMT RAD 2
| mmx
1
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O~ OR [HYB[HYB| 84PIL
LMX
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e e e -
-28 i
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. |
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——— L » PROTN
5 — "——f‘—l CONN EQPT LINE
d8
PAD APPLY 64 kHz I
PILOT AT CORRECT
LEVEL ) DEDI 10
518 “E'\ﬂfé‘f ED CATED -|——— RADIO
I FMT PROTN
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= pmx-1
] oNLY
1' TOL3
2 —» PROTN
v D YT ] LINE
D 3]EQPT |
|
- RESTORATION PATCH BAY —»|
T
Notes:

1. APPLY 560 kHz CONTINUITY TONE TO EACH MG BEING RESTORED.

2. OFFICES EQUIPPED WIiTH A RESTORATION PATCH BAY SHOULD HAVE THE EXPANDED RADIO SYSTEMS EXTENDED TO THE RPB AS
SHOWN IN THESE FIGURES. THE OFFICE PROCEDURES FOR RESTORING A FAILED SYSTEM BY USE OF THE RPB ARE ALSO INDICATED
IN THE FIGURES. APPLY 560 kHz CONTINUITY TONE TO BOTH MASTERGROQUPS OF THE FAILED SYSTEM, PATCH BAY OFFICES SHOULD
HAVE DEDICATED FM EQUIPMENT AND WIRE LINE ENTRANCE LINKS WITH CHANGEABLE GAINS AND EMPHASIS NETWORKS TO DO
THE VARIOUS TYPES OF RESTORATION JOBS.

TD-2A Restoration Facilities
(Patch Bay Office)
using COAX Protection or Radio Protection
Exhibit 38
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(Patch Bay Office)
using COAX Protection or Radio Protection

Exhibit 39

TD-2A Restoration using COAX Protection Facilities
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Typical Sketches for Interconnecting TH-1 and TH-3 Facilities

Page 40
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FROM TH-1 TO TH:3
PROTECTION CHAN  \(\_ -5dBm 7.1 70 +9.5 dBm / / PROTECTION CHAN
/ / 141 MH: MHz MHz 70 MHz N N\
IF SHIFTER
: TO TH-1
PROTECTION CHAN  \ \_  -5dBm 70 7841 | +9.5dBm / / PROTECTION CHAN
/ 7/ T0MHz MHz MHz | 721MHz N\ \
IF SHIFTER

Typical Sketches for Method of interconnecting TH-1 and TH-3 Facilities Using |F Shifters

Exhibit 41
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