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1. # & % % - » :
BETRMFOMARBICETHENE 97 AR Y ¥ —F & > 2 SERBIC,
EITLE L 3 BIWHENT, -BMR 3 45 RlEIN, TwmlEoNEEEHR

HERZ2mMLc X bk Iz, S

totk, BEMIEOHEERA, Wt T (o EEREOTICKE
{EPEERERE I bl TH D51, 4FICHN4L 048 3 FICHRIETHNED
HlHEE LTHESEOWRASS D, Y HSHMOEEE ( sound proof
room ) OFREELBIRZ RO BB o .

WA 4 VECA D, EMEBRAOLY, 24FS5 BREE LTRTHEAMR
KX, BHELE-TWS, . E SR

wik WA, EREogurIe, -tn%'nazkf\@f“i%m&aﬁiéwﬁ{ﬂj%&
A HHAHINKDIT THEH, HEHEOHEE, 2 OBMITHEDD
AHIANE (, RELOETIRRCQE LCELBMICHBEE LN, WLF1
KOBEBTAHLTT% 9 omnibus telephone XA MMIC TS L
TWh, C :

LUF O U S AL i 45 diiuxﬂif‘ﬁo.tﬂDiEﬁslm&@ﬁE&#ﬁ%kD N
MALAHAOHBE LV LOLALIOTD Y, BTE, EEPOMHEHS L
O sk, EHET LR EFTIHE, S bcElfbeStr2-TfTno LT

EERRLCOWThPETHCEE L. v s L

2 WIREREAE foT e

2.1 EAR, BEECHTEREL "

2L L. 2HEME.. . e e
(A et AEs SR MAEB e . - e i -
~Zﬁ@iﬁwﬁﬁTéﬁﬁéL1&©4ﬁammﬁénto

-1 1‘._.



(1) HHEME (20 # & (0 &5 4 EREH
CHLOBEEME LBEL LTOa, 230 r O3 HHl i
L, AEEELT, c&ritonTtlEait L. 2o 2 oM
W, BMAA FERE, TAYHELTEDETD Y, < ICIEHBEEQL
BEVYE, rETNTEINTVE, SHNERORETLE &3
AT &, BERKCETERTHLCELLT 21 70BBF A 2R
et x 2 o4 ( Islamabad B2, # 5 F Pak capital @2,
£ Cantt /&2, Dacca 2, Chitagong 2 ) THE-TWE, ffE
BB ARG C, 4L hHBELRRBIN, Cno0EReeEbE
o, D.G:T&T C#HESHERATICLELELZ TS,
B) #HizLyH
) eI r o ETOMFEMCONTIETRT Y » b ICL 5,
Alpha type two party line system RP—-A—-Q001, 12
10, 65
Ganma type two party line system RP—A—0003,22~1,
66
@ Fo{hAEET TDOweekly progress report (W, B &EBSFR)
flminutes KAEABARRINTWLENR(LTOLMEEEIKDONWT
dIERTH S ) ’
EHZIORETHOIDRD B,
HRn, Hea%W. R. 18, 10, 65, 31. 1. 66, 16, 10, 65, 10,
1. 686,
sk, BN, #udis W.R. 10, 1,66, 31. 1. 66, 2, 8,
66. - 11, 10, 66, 29—11, 66,2
2.1.2 HBEARUIES
(A) bedimtiE &R HEREH
VO ARBEILy — 4 ¥ AWTT »FEBZEH LTS, i1-0
S4BT EHERE L S0 b BXRO B EBOREE T ki
FTAZEEL D, BEIS, RBCONTHEB ZEDR, TORILD
A4 ELT, BHSAEBRHOIOEETFmodi fyT50% THH
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L, BISAET.I.P. TAHTES SOV LEHREREL .
SR 2 WTEBHESAONEE THUATHE0T, 0 REICY
TLENEOTRESIED: WEOCRMEREDTHS,
H AR ICILRT MR TF — IS Mz 5 FdE L, B L b vt~
2D, HETIGAT A HET E»Tn 5,
B) #H&EHY '
(h ¢f47ORIBTOMDTY » VETFTiEOEF b,

Alpha type automatic public telephone TRC—NO(PS
W—65-1) 6, 1965
2 FOHBW, R4
Wiigind, CiucEmE %W, R 18-1. 65, 12, 7, 65, 18, 10, 65

Bt & 0FT&% W.R.6, 12, 65, 13,12, 65 s5U& 23, 2, 66,

W.R.10, 5, 66, 14, 6, 66, TDOHOT S TEW.R.24, 5, 66, 31.

5; 66, 21, 6, 66,

2.1.3 AL Auto line routiner
(A HREHTEE & RN
RABILEIL final selector stage LMAFEFEBEHMLICTF . o
BB EOFERLALOT, BRCOZLMITENE ba Y —FT
T.I.P T£#, ETETS 3.

FEEE Ry TORERRREOMRETnICH AL, &
S OmEbE, PRIbA—Fro 2L IVMAERBETF
Z2FBCLERBEETHIEDOMAEFEERESOEMTHEELT
RS Nico o -

AR EE, YUTEM L e Y —&final sclector Y= A
ZIHETA2HGHe v 20 L RD, BEVvRLrERI Y AT
NITHZ VR A THHNICERE TR, 2! b MOMES I NEs v
BHOHIHRA Y MTEETHLILE TN,

BERHRB% Islamabad B, 55 F Pak capital By, £

Cantt 1), Daccall), Chitagong W TH%Z oTHH, B TH
REMLTYA, SR
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#HELHR

) EEETOMRETRES ) > MCLA,

Auto line routiner for telephone exchange

@) FOMW. RE

2.1.4
(A

%

o

¥

(2)

4

wwo&%&inuuwbmvnlossss1565
& 5 A OREHBW.R. 7, 6. 65, 25, 10, 65, 13, 12, 65, 8, 3, 66
T.I.Po#E#E W.R.i5 3, 66~W.R.10, 5, 66

E=N-g 2 e W.R.12, 7, 66, 26, 7, 66. 15, 8, 66, 25, 10, 66,
7. 11, 66,
MU EES stenophone
Rt i & YRR

Bk hHESEE SN 1 508 AL D stenophone 3% 1% = £
Citd b, EBH :i*ifk@é::&b THo%,
MEBEERT e, BMCH LTHEPRIEL G E b n,
HEICHHETHE, (3 B L OWHAs o mBRCd, JHEDED &
HMEPTRETD Y, BHIKCH LT C o, SRREL2HERT S,
BHEED O D WWEIH L M H OB ERRTETD 5, ZNIC
FELCHEEE 2 2 COTEER AR &, LBOHHEREF - 1%
R+ 54, EMD AR ( Islamabad /& ) Wiz &kLiaWwoT
SESBRFOEMDICGET A HFET RN L.
HAOF -~ 15X TRIBLIDOERES 1> Y vEAT 2w Chis

CBNTNBO THIED 4 BETESICHET S & 2R,

Lasl, ENDTHEHY vefiLriditsgansrn, 3 ]
EmMasTiTz oIS, 549 !/@hﬁ&blfc"éb?.’rhﬂiﬁ{ﬁ‘t”ﬂiﬂfﬁﬁ@
WrETasussd b, CORDBOYIEEEO IS, FE

AP 611, - Islamabad BTT X b O 55 %.EM&&&sz,

=R P 2L TELTORBBERE TN, KNP T

 Bh, HBEEFRCONTE, 4EOESMMAFEINTH

R P

®)

y . - Vo=
§ogi - I roa
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) BHARBICOWTRNKSBEOC & (KEHSR/50 Py
*20/002a Complete stenophore arrangement )
ERICONT YT L B,

(2 ZTOMMW.RSF
it #5585, W.R.27, 12, 66. 3, 1. 67, 9, 1, 67, 17, 1. 67, 24, 1. 67
2.1.5 EpEsiE, ®ESARREE
(A Heidhsss
At line concentrator,pole mount exchange & 5 Wi
small exchange ¥ORECTHEHIEMH L EOTNILDOTH S,
o E O LH- 1 EREEE &1, SHOKREHIRICOWTIRGSH
WefTh »7chs, <22 OHRICHLAFRE LTHERICTH
ETTETH h, TSR N Lln)%.:éafo, Bk Togs
ELHRBHICE EEoTRE,
VN D FERE Dacca TR barcss, REUEORATH L, SBO
HEELTH10~20OMAERETEY LedD s, FTNYTFT
W 8 MAE Tmulti party AR EAROEZLONE O FRE%
REHRE LTnis, ‘
(B #iEsEes
( HFRkE W.R. 19, 2, 65, 7, 6, 65, 28, 6. 66, 29, 11, 66,
| SEERE  W.R. 28, 6, 65 Dacca W.R.10-7, 65, 6, 5, 65, 26,
6, 65, 24,7, 65,
2.1.6 ZHNFWEFAmulti party line system
REPEAES L ORNOBET, FAMCEFAOMRELFTrbni. ¥

WO R TEPWMAICGEN T 5 K235 Rl & Ottt ( W.R. 14, 12,

64, C BRRHORAEEES L T¥ 19, 2, 65 telephone: systcm

in background area CiLidIEIHBIER small exchqngeﬁ?ﬁ:ﬁb

THRELTH 5 ) NTnD, -

PR T ERoOBNHEBELOMME S b, EiﬂfbbiﬁVCOV\'C%%&‘]‘

BHERTHY, IsCHRBHzEDTNE,

2.7 V.H.F.terminal ‘relay repecater B

" 15—



V.H.T. BfomKkaHoEERRCHNLoNELE-2T, 280
J)Ton,of f £ BICHRTIBET Y, T.1.PICHAETERBL
Tro EEBMEIITDOWTIEIW.R.30, 11, 65, 21-12, 65, 10.1. 66 L Xb
KL V5= 2 THEW.R. 22, 3, 66, 5, 4, 66, 12, 4, 66%8H

2.2 THms, BRORE, HEFKONT
2.2.1 #HpifsoRER
(A} HOBWIGH
HRP R R ACHERD S Do BEOIBESRICI D, HEiEHn

T.I.P. TREINDLHCAE D, BT THRIATEbN, WE

Rk E ®E Y, FHFAYBER< - b THbH, ~AFiHmimE

3D

Ay b ORABTETH5EOHBLD LA, Rihls, RIFEERE

OO ETFTOETHEHLTCNL2OTCHFETORELE RN, KED

Y- ArR FATEHRA REEVEAINTHWLOT, HEOLE

FRP(FV 113, 1. 66, RP-A—0004 Camparison of

transmitting & receiving reference cquivalents of

T.I.P.and 8 & H type telephone insets ) CliF 4 ¥ Dk

7H LN,

C EoTHH T4, BEAFRTHFLA2HEND D, L Islamabad

BTtz v—aidd, HHRO 7Y 3R (WR.3L 166 )F

NTB, TOHRLI V- 25BELITH Y, KEEOERTE -

Ty T LCEFEO TR P EiEET 5,

O PrilisB oM W.R.31. 5 65, 15, 11, 65,

o lLEEdllaE  W.R.2, 11. 65 8, 11. 65, 21. 12, 65, 6. 12, 65, 13, 12,

. 65 10,1, 66, W.R. 31.1, 66. 21, 6, 66, 27, 6. 66 -

B} #w F3CDONnT
RIHEWMEL, T4, SOUERTHEHTHHECLERZ > 75

Z N.T.T. ICdHRML, - Y work. shop T TEELR. .-

o fefEEkit, MEHHE W.R. 17, 2, 65

O #AtEEd  W.R.7. 6,65 14,6 65
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222 H—-FK¥TUrIZOHE
v—pvRiEEKroneftEOBRICONWTHE L. flash over
BEDE—TEREIZ NS, BRHABEN2 E-XLz-TW3E,
758 W.R.18,10.65 7Y =} 19 10 65 RP—A-0002
2.23 SV R2QHE
MR T. I.PL VY OWKTS 2A4RIES [T, BifHoSHERK
HAZIND SR L 21T HE Ls (12, 66.)
g T I A & Bk B - feo
2.2.4 HF—-Farliititowng
VS
G.M. Telecom northern region X DOYEH TLyallpur &7
¥tk Opolyethylene cable Dl NRO MK E1TZ o7 ( Lyallpur
Lahore 14, 11, 66~20, 11. 66 } Lyallpur @ & Tt S &0 &l
WoRnTTHEEHE LTRBENTWELO0PFORABTE LT,
et RAMNKRL, CORMFENHY - 2ERTHy b T+DaD
DY 7T— Filsteel wiredifEHINTWAIHEDLIOT, TN
ELRHIEOHMBENRET LADOTDS, 24 0E2 FUEoRE
HGREORETHT P rr CEH L THDD L5 TH 3,
BHEDPacific cable R3O v — 2 VRITINENRUL L 20 TRHE
FHEH Tnin,
H#E, Yahore Lyallpur & D #igcs — 7 A% bFET, &80
ETHLELTHA,
B) #iéLaH )
& — 7 A WMEHAEEBW.R. 20, 12, 66, 27,.12, 66..-9, 1, 67, 24,
1, 67,
o — 7 A HERAEEE
2.3 IRBBomE, KR
2.3.1 EESOREE LU RE I
(A} #eateel SN
THBrIRRO—~Hz MB LT, EEBTOMTRNTICHLYE %
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ERAHOREIMNEINK, COBBITEHREES L, [HEIKEE
BT - FEFRL, TOETOEANEs bR B o EL R, AR
BHEANTTORETHAH L, 4 0FE 1 CRBEHFEHABNRETL,
ERIC s i, AEFCENOEBREITE - 7225, NGO Velvet
HORFHFORE, Er7oM4F, air duct OREFE #18, duct
HNoBREHOmH, Tofld, B4 1ERnnb, RE(424)

CiRD, NEBHE YT LTairduct ORBEHERL TN S,
COronBnt, WlaidEr7ICEHL LS &L foam rubber
—D2Tl o THTH Lahore DHEL DELAFICEL T CICEBEL
THH4 - Adbdhsd Lo kBEORDBTHS,
(B 4B
(1) FEAFAF W.R-19, 2, 19, 65 Design of sound proof and
shielding Booth
FEYGEORE W.R. 8 3, 65 %M Construction of sound
proof room W.R. 1, 6, 65 O FHEmSHE S,
(90 BE#R FERIGW.R.5 7, 65 26, 7, 65, 15, 11. 65,
air duct 4% W.R. 13, 12, 65, 22, 3, 66, 29, 3, 66, 16, 5, 66.
23, 5, 66. 30, 5, 66, 6. 6, 66, 13, 6, 66. 21. 6, 66, 27. 6 66, 19,
7. 66, 27, 12, 66.
Velvet % W.R. 21.12. 65 26, 7. 66, 7, 8, 66. 15, 8, 66,
25, 10, 66. 7, 11, 66,
door BU{R W.R. 10. 1, 66, 8, 3, 66, 30, 8, 66. 6, 12, 66.
© + o 1
FHEBHOTRE T >T, SabHlIHOR , SeElst:, MaEs 5
FEHEOMLEY, AHOBENERSLETHEH, —HETTHA
CEmb, COREERLTHETLZFETD S,
2.3.2 P- 1HRLmBO%E : ..
KEEH O demonstration set & LTHAZED 2 v 25050
Y- FAYADEMDY ¥ It O MMERS 4 55, HENH
BNDIDELTCF~ 1 HBC#BET L £5 1 152,
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ddigit OLOT4 046 AlCBAINnA, FBIETFRICES,
HRITHEW. R 8, 3, 19, 65, 15, 3, 65, 3, 4, 65, 3, 5, 65,10, 5, 65,
TSCLboesrshift & T IPoME W.R. 25 5 65 31 5
65, 7, 6, 65, 5, 7. 65
2.3.3 {IsiAMm&, MRBICToNnT
b FMRRHC B X D & M A S e st, To4ICP.T.
TOFHTHEARIKOMANRED TV,
S IENIIRM 4 0 EQ# D FICHT R don, + 7282 BILRARICA 1 4
OO EENR, L LE 1 HAORHERAZELE W, 3¢
L9 AFHALERATS B,
B1ED List of parts & components et¢. Z Y >~ b
2[4 Telephone section list ( modi fy §7 )
2.4 e ot
2.41 S.T.-DAHARXKYTZLD
(Al A= 2 xCEDIMAEEHH ORI
Karachi & Rawalpindi M@ S.T.DIC LA &5 <o 2 B
LE6BLINTNRS, MABSERKIOEHEE830ms trx TP
B L Lk, EYETOBIHEE LR,
TN L OB RmAEL bned, TETOREICELD, 3.0
BANROATHBTECLER D, COEROE 43N 2T E % 6
NTnHRPNPEIHA L X 150~250ms FBFOE THE A4, 3
B TEREINL Lo mHANA,
FEAERE W.R. 10. 1. 66, 29, 1. 66, Field survey at
Rawalpindi exchange on S.T.D trouble
(B E#HEoisxiy
MAEUEBRIOBBCOWT Chief engincer Planning & b
Band oo S.T.DRCHMC £ ~ 2 BBHAND HICD N THA
L 7#4, Group selector NOEASETH D C M4 D, &5
EEETLHCETHE LR,
A EBW.R. 6, 12, 66, 20, 12, 66, 3, 1, 67, 9. 1, 67,



© 8.T.D 2 -2y »zrhNOiEH
S.T.DA— 41 7OKHEOKES XFSEHORMBRET & L,
HNIEE S.T.NIROARBHCONTORBHZREREBL A,
W.R. 14, 6. 65 . .
%o OB DWTE Secretary communication & b 3 HiEA D
~fe? (W.R. 31 L. 66 ) HaBHOLHEDBZRICIEPBXEMT
Trunk call %47% 9 & 9 suggest LTdH 5o
2.4.2. N.T.T®»C400 5O
N.T.T. HERERICNDTC400 2HALLHART —F = -7
Hi X b & dtal HIEE RO ERIC DWW R T H i
31. 8 65, I'rom stage control system to all common
control system in N.T.T.
2,48 o—tryRiseRFROMH
Payie — 28k { Standard Blectric Lorentz S.E.L )T
DIRECGERLRBEATOXBRAMy FEHNLHKS 44 2 X0
FRAAE L, CNERAGE ISR EOUFKARDCL -5 hRET
i PAIC Fa B L 72o
2,9,65 General study of S.E.L telephone switching
system HKS 422
2.4.4 <472 EAEEWIL £ 4 FHEKEHNE Oldtkal 5
SRSt M E LT AEEBEBIC SR8 Y, n-2YR4y FE%
IR WII 24 7B ERCOnTHR L (W. R. 10, 1
66.) THIC, Kikhoa x4 7 23MBass g (W.R. 31 1.
66 ) L7ns, ¢4 7OHATHLCENBERINR. .
2.4.5 N.T.TofFEGOBN ~
Karachi MEQEHEF LEARBLERATHRY —EXTT% 5
BEDOHAHCEEMELTALOKHEY— e OPREMA LR,
11, 66, Information service in Japan. :
2.5 ALHHL, BUMLICWT B
2.5.1 C.B. cum Trunk boad 08kt -
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T.I:P. R&D section CHLTREOCHBYRTER LM
Lico #BOMBBTRLELZBIEOLH, MG OREETHHL
oo B —IEOMAD time tapper TOWTILHE T, Bkl
R MDD o o
O FERAER W.R. 25, 10, 65, 2,11, 65, 15, 11, 65
ORAf £xwi— W.R. 8, 3,66, 15, 3. 66
o PR DB #EH 23, 12, 65 Standard form for specification

2.5.2 Acceptance test @4k

FIZRNCHTZ2REABINTE O TR EELMWO%
officer OMELHMTZ Ao/ OTN.T.T. OFHTEELLT
BB zTfER L%k
O W.R.18, 10.65, 2, 11, 65, 8 11. 65, 15, 11, 65
0oF Yt Installation procedures & acceptance test

of automatic tclephone exchange N R 22, 4, 66,

2.6 FOih
2.6.1 CQCity siren

FRATIE Ramazan Zilhaj] OB AOMEC, * @5
BtoW@GRH L LTy 1 venEHaANSs, cnoBBantn
LHT~O—FHESFAREN N, BWH TR, > 2ICWa{
I L D EEE THAIC—FTIE hA e B Fkdis R A ns,
07V}t 10, 65 Operation of city sirens

2.6.2.- Research committee

HT.RCET.I.POELFLVEBZ L THEETWRTHER
SOFPUBNEHI N

20,11, 65 Tstahlishment of research consultation
conmi ttee

2.6.3 - Omnibus telephone system

1 EOBME RN L, T~ 2 RERKCEHINTNES, o
TERICHIR L, EAF NS XU RS IET, B 10, 1007
2B QWU THEL KD H T AL LoD B B, (B EATH)



CIFHOERMEO—, W.R.20, 12, 66, 27, 12, 66, 9, 1, 67
OF Y15 6 66.0mnibus telephone system on single

iron wire

3. SHOPRBHIHESCONT

2R iR HIENBERBA LRI A O DAL, T, &
HICHH T ETLIHEISZZEINTWE, RETH, cNLHEFEHTS

RIOICHEBILE S HTZHIAR E VT bR,

3.1 HREREE

(A) 2 354 a8
2. 1. 1 T 7 s

(B HBARBER
2. L 2X0% e, HE@HNMELT TH L4, TILHZEOMMITDON
&1

(C) MmAFHHAESE auto line routiner
2. 1.3 HE nibk

D) #eWE  Stenophone
ZL4HACEMDLDOTHED, 2 extensionDIDICONTEL, 7
AERBFTHHOT, S 5HICL Mz

(B) JErfdsfed, B L g2
2L HICGRED IO TH A, AEMmAFHEESRICE Dubsnd b,
10~20f% COMAZBNEDLDE, FALTOMAFREKL DNT
D 2 HFRK DA Tat Lz
PP ey 25 BLANEHBIEEONWTETORRIRMET 2,

(), 283t daE AR .

2 L6 BB LD D TH B4, 23HETETFIEE L& 4 LR
DIDERMRT » 7L LTHKEHELOND, COREOHRORE
WEHHYER IFR~OHHIEETDH b, :

TN EDD DI ONWTIL M TICH~S S HLED 2\ C B HE~
OEATAEY & Bbnd,



@ MHHBE Rural telephone
N.T.T. O#EICDOW Tl Communication Minister 2% &
N TnB LS TH 5, &#mﬁa&ergﬁ#wﬁﬁﬁﬁkLrﬁ
ﬁ‘ft’&:ﬂz‘» LLBRD B, ﬁﬂiﬁ’tﬂf& LTHT%@&’%&I&?)s%E‘Cé%o
0 F1HRNCEET Do (2) MR, HRBET. T.PTErrss
YORBETHD, HESORHELELLT &,
(3 BEKTESESEER, W) 8500 H T
(5) MHEHLHELABECONT ORBERSOK
) WHOBRTFREZTHAT &, (1 FEOBRTIICT 5585
o B S.T.D. ko gt
f(H Thkana scheme (T3 L7 Omnibus system !
BTREHED 75 THEA, N.T.T. ) b SR HIsSEERED
L ox—Figs, MINEH, MEDAOBEMABEL BN,
(1 BHEBEHEB Quening system on complaint and inforn;al.ion
positions
TBCRBRINT RS DTH B2, 24 F ATICHIE 5 2 O IEE
HEEETHL, N.T.TOHTEXB SR TH LD TH D W Bk
gk, BIICAHRICAR TR LTV 6 0 SHLHRIBOFRDL 9
€, 8-2x49FEY LOBEHMAHEAESEEL 6N 5,
@) Ympulse register, sender DA
HAEDS.T. D 25 2Cid o [ J& 13 vC A sk iR £ iEUFPﬂﬁoi?&ﬁmaﬁyh@'C‘
BCErAT Ar3ncBESCRlORERLD Lgnmu,%ﬁ’{rﬂ#w‘%%ﬂ&
Z b, BROBREMN, bl SICHB2 ERERIGES ML Ll
CHAT B LOHEHTHCBRINENE b D,
 HBO—PIETRO L S b, |

o Kanrach1 - Lahore:
FIG.A-/qial \ - '
"o6" - - :

Rawalpindi




FIG.B dial , /_\
“g 5" [ |
Rw) ,

I #
ﬂgg’

(Kl Key telephone set Q¥ ML
FHCiE NPT fHLTWA LS % Key telephone O Ead:
THI30ERDbNSL,

[IJ P-B-X@E_’Ifﬁ:ﬁ‘iéé
P.A.B. X335 S.T-DIFED 2 -2 Y o 5 NEICT 22, 72

direct djal ing PRELDWNTHHRS,
M Zofl
2A1HIGRLAL SKBETFS. T.DTCARBEOANRSLZDT, S.T.D
VE - AON BN ERENS,
3.2 disiEN e+ 5
W &~ 7 rlidds
BI1E, if’i%%!’t’i‘fﬁﬁ&#—7'Jl'fL‘r.“§§VC)3ubZ> steel wire OEF
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Average Receiving Level : + 15 dB/uV

Fading Range = 5dB(+13~+1 8 dB/aV)
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PAKISTAN TELEGRAPH & TELEPHONE DEPARTMENT

MINUTES OF THE MEETING HELD IN THE ROOM OF DEPUTY
DIRECTOR GENERAL (PLANNING) ON 30-11-1964 TO DISCUSS

TRANSMISSION PLAN,

- A megbing was held in the room of Deputy Director-General
(Flanning) on 30.11,64 to discuss the Transmission Plan pre-
pared by Mr, Burlage, Expert on STD Planning, The following

wera presenti-

1, Mr, 0,H, Muhammad
2. My, Abdullah Khan
3. Mr, Rafique Ahmad- Khan
4o Mr, Muhammad Aslom

5. Mr. Westendorpf

6, Mr, Burlege

7. Mr, Heutelbach

8., Mr, Frisk

9. Mr. K, Sugawvara
10, Mr, T, Miyachi

11, Mr, Y, Hanacka
12, M», AR, Saber
13, Mr, Muhammsd Javed

2,0 STANDARDS LATID DOWN IN PAKISTAN

D,D.G, (Planning)
Director (Rasearch)
Director (EPIGC)
D,E, {sTD)

Expert (STD Planning)

-do =

- do -
Colombo Plan Expert
Advisor {Research)
Expert (Rescarch)

- 30 =
A,D,E, (Researich)
A.D.E, (Research)

2.1 The present standard leid down in Pakistan provides for
the following allocation of transmission loss:

Subscriber to local exchange
Loeal Exchange to Trunk Exchange
Trunk Exchange to Trunk Exchange
Trunk Exchange %o Local Exchange
Local Exchange to Subseriber

Total

24,0 dB

2.2 The gbovo standard does not includo attenuation in the ex-
thanges nor does it include the current focd loss of the sub-
seribers line, -Roforence cquivalont of the transmithber and
recoiver inset has also not becn congidered in framing tho above

standards.

. -
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3,0 PERTINENT C.C,I,T,T. RECOMMENDATIONS: .

3,1 There are five C,C.I.T.T. recommondations that have to do
with transmission plonning, The "G! series is published in
Red Book Volume IIT and the Y"P® gories is published in Red Book
Volume V., The rclevant recommondations arve as follows:-—

i) Rocommendation G,111 (P,11):.- Roforence equivalont,
ii) Recommendation G,112 (P,12):- Artieulation Roeferonce
cquivalent AE,N,
iii) Rocommendations G,121-A and G,121~C-c:— Transmission
losscs and balanee reburn losses.
iv) Recommendations G,121-B and G,131-B-¢:~ Control of
cchoos
v) Rocommehdation G,114 (P,14):- Group dclay.

4.0 PROPOSED TRANSMISSION PLAN

4.1 The propoged transmission plan is enclosced herewith -as
fnnecx, I, Mr, Burlasgo cxplainod that the carlier recommenda-
tion of CCIIT provided that the attonuation from subseriber to
subscriber in intermational conncctions should not oxeecd 40 dB,
The rccommendation further provided thot the referonce
cquivalent in the national network from subscribor!'s instrument
up to the intemational cireuit point should not .exceed 21,7 4B
in the transmitting dircction ond 16,5 dB in the recciving
direction., This recommendation has now been revised by the
OCITIT to meet with the requirements of outomatic working on in.
ternational and inter-continontal moutes. The revised re-
conmendation issued in fipril, 1964 -provides that the roforence
cquivalent for an inter-continental -call should not cxcced 35
dB out of which 2 dB is rosorved for inter-continental brunk
only, The romaining 33 dB rescrved for national calls is split
up as 20,8 dB in bronsmission and 12,2 dB in the recoption.

442 The proposal submitted by Mr, Burlage is based on the
characteristics of the transmittor and recciver insot nonu—
factured by TIP. According to the information presently avail-
able characteristics of the transmitter ond receiver inscts arc
as follows:-

01d inset (TIP) Shorthand inget (TIP)
%0,9 to +4.3 db -2,6 to +0.8 db

Recelver insct -2,6 to -5,2 db ~2.,6 to -5.2.db

Tronsmitbor inget
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443 In this comncction it was also mentioned that according to
the Gemman practice the inscts are classified into threc
categories as per table given bolow:-

Loop resistance ohms 0 to 250 250 to 500 500 to 750

Tronsmitter inset
Volume Class, I 11 Il

Transmission rofer-

onece oquivalent in  +7.82 to +4.34 #4.34 to +0.869 ‘+0.969 to -2,
db,

Reeeciver inset

Volumc Class I = I
Rocedving refer-
cnee cquivalent 0 to -2,61 ~2J61 to =5.21 -5,2L1 to ~7.82

in db.

4o/ In order to ascertain the cxact characteristics of the
transmitter and receiver inserts being momufactured in the TIP,
Mr, Yusuf Roza was contacted on teleophone. According to the
information supplied by him 70% of the inscts manufactured in
the TIP have a characteristics closer to Class II and the refor-
cnce oquivalent is as indicated in para sbove. However, dofi-
nitoe informabion on this subject could not be cbbtained.

Generol Maonager TIP has promiscd to supply the required infor~
mation after a weck.

4e5 There was goneral agreencent on the draft transmission plan
prepored by Mr., Burlage, Howgver, it was fclit that this plan
is primarily based on the characteristics of the tronsmitter
and receiver dnset mnd thercfore, it is nocessary that before
the tronsmission plan is approved it should first be cstablished
that the characteristics of the inscits monufactured by TIP arc
oxactly in accordance with the figures indicated in

Mr. Burloge's proposal, Othcrwise the plan will have to be
rovised to suit the characteristies of the insets. It was do-
cided that the proposal would be revicwed in the next meeting
whan more information on this subjecet is available.

5,0 TRANSMISSION PLAN ADOPTED BY N,T,T,

5.1. Mr. Miyachi read a paper on the transnmission plan adopted
by N,T.T. The paper is enclosed herowith at Ammexure II,

Mr, Miyachi mentioned that the Japonese ncbwork, ot present,
does not provide 4-wire switching at all transit points with
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the result thot the loss allocetion in international comnce-
tion& was not quite in accordance with the CCITT recommenda-
tions, It was, however, explained that a Five Year Plan is now
in progress in Japan to improve the network., In the rovised
plon 4 wire swilching would be provided at 21l transit points
in tho long distonce network, It was noied that the ¥,T.T,
system provided wider margin of loss allocation in the sub-
seriber linc., According to the figurcs given in anmnexure II
subscriber line loss in the Japancse system is 9 as against 6
db proposed by Mr, Burloge. Six db for our network was con—
sidered to be a better figure because it is also in line with
the cxisting stondards and the referecnce cquivalent of the
insots made by TIP, -

5.2 It was noted that the transmission stondard adopted by
N,T.T, is dofined in tems of A.E.N, A deccision was token that
the trensmission’plan in Pokistan would be based on refercnce
cquivalent ond not AEN,

6,0 CONDITION OF EXISTRIG NETWORK

6.1 Mr. Moharmod pointed out that it was not known as o how
Tar tho exisbing notwork in the major telcphone areas complied
with the standards proposed in the tronsmission plan, In order
to determine the oxisting conditions a ficld survey and testing
of certain percontage of subseriber lines in the major cities
would be necéssary. A proposal was made thot o team should be
organised by the Rosearch Contre to test the notwork in dif-
ferent toewns., Assisbance could also be obtained from the
rogions, if nccessary. It wos decided that this problam would
be further discussed in the next meebing.

84/
Muhomnad Aslom
Divisional Engincecr (S,T.D.)
No, DB/CP-941 Karachi, thoe 5th Docembor, 1964.
Copy forwarded for information 102

1. The Chief Engincer, Tclegraph &‘Telophono, Karachi,
23, Mr. Y, Hanaoka, Expert, (Rose:ix_'ch)‘, ‘Horipur/Hazora.

Sd/- ¢
Mohomnad Aslan
Divisional Enginecr (STD),-
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ANNEXURE I,

Proposal of the
National Trongnigsion Plan for the STD Network of
Pakistan.

1. Genoral

1.1 Abtonuation Allocation Plan

1.2 Inset Referoncoe Equivalent

2, Minimun Teminal Loss of the four-wire circuits

3. Line Loss of the toll circuits and the local areas
3.1 Fundomantals

3.2 Line Loss in the local arca

3.3.1 Linc Loss of the toll circuits without four-wire

pad-switching

3.3.2 Ling Loss of the toll circuibs with four-wiro
pad-switching

b References.

1. GENERAL:

CCITT recommended that the nominal equivalent beotween
two subscribers should not cxceed 35 db, It is provided that in
international tronsit cxchonges four-wire switching apparatus
is uscd. For 95 per cont of the connections the referonce
cquivalent between a subseriber and the four-wire teminals of
the international eircuit should not exceed.

20.8 db gending
12.2 db roceiving (Rocommendation G 1113 P,11)

The tronsmission plan takes into consideration, that only four-
wire long-distance conncctions should be used. That means that
two-wirce comncetions are only used for toll cirenits (circuits
between Sub—district and higher Exchangos to Torminal Exchanges)
and for local notworks.

1.1 ATTENUATION ALLOCATION PLAN:

The connections betwean the two wings are made via
Regional Exchangos. Two Regionol Exchanges are plammed for Wost
Pokiston and one for East Pakistan. As a result of this maxi-
mm of six national cirecnits are connected together, Under
these: circumstoncos the reference equivalents assigned are as
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shown in Figure l.
1.2 INSET REFERENCE EQUIVALENT:

Moasurements have shown that tho insots produced in the
Telephone Factory, Haripur, have reforence equivalent as are
showm in Table 1 holow:

Table 1. Roference Equivalent (RE) for Transmittor and
Recoiver inschs.

014 Hondsot Shortened Handseb

Transmittor insch 0.9 to 4.3 @b  ,=2,6 to 0.8 d
Recoiver inset -2,6 to 5,2 db 2,6 to 5.2 db

2. MINIMUM TERMINAL LOSS OF THE FOUR-WIRE CIRCUTIIS:

CCITT rocommonded that the contribution to the terminal
loss of the intermational comnectbion made by tho nabional cir-
cuits shall not be less thon 2 + 0,5 db where ™" is the number
of national circuits in transit switched together, (Rocommenda-
tion G 121-A), In Pokiston where more thon one national ox-
chmnge will be cquipped with transit switching apparotus the
ninimuim toerminal loss must be ag ghown in tgble 2 below:e

Table 2. Minimum Terminal Loss of the four-wire circuits.
Four-wiro teminating sot in the

Regional or Main Exchange ... 3 db
Digbtrict Exchmgo cee 325 db
Sub-district Exchango eee 4 db

These minimum losses must be observed olso if o two-wire
swibch is conngcted directly afier the four-wire terminabion set
which mean that 1 db balancing pad has to be connected in the
scnding directicn of the terminating eircuit in Sub-district
Exchanges.

3.0 LINE LOSS OF THE TOLL CIRCUITS AND THE LOCAL AREAS:

3.1 Fundamentals:

COITT rocormends that losses should be assigned to the
local area and to the toll circuits, Planning of arcas ond
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alloecation of loss separately to lecal and toll eircuits leads
t0 o simpler planning procedure that con be carried out by the

field staff without direct supervision at headguarter level.

By combining the subgeriber's line with the t0ll ecircuits
it initiolly confers a great deal of freedonm in engineoring the
eircuits, However this reosults into degradation of the trans-
nission performance and subsequent improvement of standards is
nade cxccedingly difficult.

As Pakiston Telocommunications will have o vest develop-
ment in fubture, it is adviscblo to plan the toll circuits and
the local arcas separabtely. The plan enclosed herewith has bean
worked out on this prineiple,

3.2 LINE I0SS OF THE LOCAL AREAS:

The line loss of a local arca deocidos the langth of the
subseribor lines and the gonge of the uscd conductor,

According to the Engincering Instruction B 0001 the maxi-~
mun line loss for a subscriber line is fixed ag 6 db, Thab meons
for the different gouges of conductors the lengbth of subseriber
lines can be as shown in Toble 3 below:—

Table 3. Moxdimum lengbh of subscriber lincs.

Gauge Moxdirunm lengbh
4 Lbs 2.4 niles
6.5 Lbs 3.1 milcs
10 Lbs 3.85 niles.

3,3.,1 LINE LOSS OF THE TOLL CIRCUITS WITHOUT FOUR-WIRE PAD
SWITCHING:

Fig, 1 shows that the attenuation between two teminal
exchanges will never be more than 18 db including the random
variotions with time, In viow of the requirenents mentioned in
the previous paragraphs tho maximm line loss of The circults
between a local exchange and o long distonce trunk exchonge must .
be assignod as shown in Fig. 2, According to this tho length
of the toll circuits can be as shown in Table 4 provided that
loading cables are used and be transmitting loss in a local Ex-
chongo is not more thon 0.8 db.



TABLE 4. MAX, Length of the toll circuits withoub
four-wirce pad switching

Four-w:ire terminating set in the
Gouge of conductor

20 1bs 40 lbs

Rogional or Main Exchange 9.1 miles 33 niles
Distriet Exchange 7.5 miles 28 miles
Sub.-Disbrict Exchange 6,4 miles 23.5 miles

3.,3.2 LINE LOSS OF THE TOLL CIRCUITS WITH FOURWIRE PAD
SWITCHING:

Paragraph 3.3.1 shows that without pad-switching the
length of $0ll circuits are not in any woy sufficient. Thore-
forc it would be oftcn nceessary to increase the four-wire
circuits by using pod-switching. The limit for tronsmission
gain is given by the recormended minimm loss of a four-wire
circuit & by the return less of the balaneing nctwork, To make
full usc of tho recommend refeorence equivalents it becomes
necossary o incorporate the transmission ganpads in different
sizes (3.0 db sending mnd 4.0 receiving),

Depending on the line loss of the two-wire cireuits it
is nccessary to connect balancing pads in the four-wirc circuit
of the terminating cirewit. Fig. 3 shows the different pos-
gible cases as to which value the baloncing pads must have and
hew the ninimum return loss must be. Table 5 bolow shows the
lengbh of the toll cireuits by using tronsnission goin, sce
also Fig, 4.

TABLE 5,
Moximum longbh of the toll eircuits with 4-wire pad-
switching, Four-wire teminating set in the

Gouge of conductors.

20 1bs 40 lbs

Main or Rogional .
Exchango 19.8 nilos 73 niles
District Exchange 18,2 miles 68 niles

Sub-Digtrict Ex-

change - 16.8 miles 63,5 miles
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ANNEXUHRE 1T,

TRANSMISSION STANDARDS IN JAPAN,

The basic requirements to provide an efficient telephone

service are the following three:-

1-

l.1

3.

Traffic standard, (Provision of equipment according to
traffic requirement).

Transmission standard, (Specech quality),
Stebility snd efficiency (Wo feults) or minimum faults,

SPEECH QUALITY

Critiecal Speech quality depends upon following:-

1. Percontoge of syllables avbiculation which can be
understood at the receiving end, it is 0% in Japan,

2, Tramsmission quality under the condition at the
sending end and the conditions of the receiving end
which are based upon the CCIIT & recommendations is
AEN, 52 db in Japan,

Specificabion of the various transmission charactoristics
vhich are as under:i~

(a) Subseriber system vhich includes the tronsmission
characteristic of the telephone instrument, sub-
seriber line and power supply.

{(b) HNet less and retum loss.

(¢} Noise (channel noise, switching noisc and induction
noise).

(@) Level varigtion due to linc and due to individual
Tclephone instruments.

(e) BEffective transmigsion frequency band.

(f) Atbenuation distortion.
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/N Transmission characteristics must be distributed in cach
section of the whole communication system from subscriber to
subscriber, with the economy and Technical consideoration, When
the sbove transmigsion characteristics have been fixed the fol-
lowing factors can be easily determined,

i) Specification of various kinds of equipment,
1i) Plonning and design of the new system to be built.
1ii) Specification of the maintenance procedure.

Gonerally there are two main considerations in the plan-
ning of transmission notworlk,

1., The mogt cconomical and in which all the subscribers
will remain satisficd oven if tho system is more or
less impained,

2, Sccond is tho ideal system in which clarity and the
maximum easc of conversation ig considered.

3. Third is to combine the shove mentioned two ond toke
mean view i.e,, Engincer a system which should be
neoar to tho ideal system and not oqual to that and at
the samc timo it should be cconomical to tho extont
that all the subscribers should romoin satisfied,

At present in Japon this third is in practice bub with
the view of approaching the second one in future, of course,
the priority is given to consider the exisbing system and then
the CCITT rocommendations are taken into account,

3. Subscriber's roceiving and sending systen,
3.1 Uso of a nationel tronsmission standard.

Dopending upon the study results of CCITT working party,
N.T.T. has adopted o national transmission standard with
a critical subscribor's line,

In this system the notional transmission standard ig
composed of ,32 mm 9 db of the critical subseriber line with
600 4 type telephone ingbrument, The differcnce cquivalent of
this eritical subseriber system is measured by CCITT is 18,2 db
at the sending system and 3.4 db at the receiving systen,

Detoils of some national traonsmission standards.
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2. With limiting subscriber lines:—

Sending Rog: Trans-  Total

systcn R.E, mnission R.E,

R.E.{db). (dp) - loss(db)}
Czochoslavakia 11 6 19 36
Germany 11 2 19 32
Norway 15 8 12 35
U.K, 12 ki 20 33
Japen 18,2 34 1 35.6

b, With ne subseriber lines:.

Ttaly 2 -5 30 27
Notherlands 8 -5 30 33
Sweden 3 =3 30 30
Pokistan L8 ~3.5 24,6 25,6

3.2 Specification for the PBX,

The junction loss in Japan in case of PBX axchange is
5 db and PBX intornal losg 2 db,

3.3 In Jopan the High sensitivity telephone (No.600) is used
in tho oubskirts for which zoning practice is nccossary, This
zoning brings sbout tho advantage of economization as woll as it
reduces the subscribers line loss deviation,

b Distribution of the total loss to cach seetion in a
transmission net work,

4.1 Total loss should be 32,0 db in my casoe from subscriber
to subscriber,

4.2 Trmmk neob work.

a) In case of altcrnating routing system tho loss for
each route must be equal to the final route logs.

b) Comparison of transmission loss betwoen subseribor
and primary centre of different country:
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4.3

hel

Countriecs

Belgium
Tbaly

Japan
Netherlands
Sweden
Pakigton

5
.8

mg mEK\b |€ﬂ

Transmission loss from T.C., to T.C, of diffaront
countbries:—

@ a
Australia 6.5 Norwoy 7od
Czochoslovakia 7.4 UK, 6.0
Germany 5,2  Japan 0 (8,0)
Pokigtan 7.0

Local comncction loss and extonded connection loss is
the same as shown in the schematie,

Internationsl connection:—

For internaotional ecalls there are two recommendabions of

the CCTIT one is the nominal roference equivalent of the send-
ing system (20.2 db) and recoiving system (12,2 db) and the
other one is the sbgbility,

In N,T,T. it has beon found that the first recommenda-

tion was very difficult o maintain due to ccononmical point of

view.

Whercas the second one i.e, stabiliby has been acquired

according to the rocormendation which was morc importont be-
cause in international calls the possibiliby of the digburbance
is great.

hes

The a.ctuo.l i‘:.gurcs are given below:i—

R.E. of send:l_nb' sysbem  (95%) = 24.7 db (22,7)
R.E, of recolv:mg sys‘bem (95%) = 12,6 & (10.6)

Intemcrblono.l loss oi‘ Exchunge

Specified internal loss of various kinds of exchanges is
as belowi-~
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1., Aubonatic End office

! =1.,0db
Trunk Centre = 1.4 db
Digtrict Contre = 0.6 db
Rogiongl Centrs = 1.0 db
Manual conncetion 2,5 db in -ony .case.

5 Noise distribution.
Sl N.T,T. has classified the noise into following three:-

1. Channcl noise 2, Switching noisc and
3. .Indugction noiso,

The speeified moximun value of which will be given in
the following discussion.

5.2 Chonnel noisc

Trunk cornccetion

Loeal commection

i

i1

iii) Intemational conneetion for which CCITT has
specified the value of 2,500 Km 10,000 PW

PSP

For thoiii) .0.5 nV nodrmm and for the i) the maxirmm
noise value “is based upon by considering the noise voalue which
has boen specified by CCITT for inbernationsl comncction. The
actuol figures arc omitted due to their
5.3 Swibching noeisoi-

The noximun value of switching noise i1s specificd as
0.6 1V and'is classified as undeor:-

.1} Contact noise ii) Heter pulso ntise
iii) Powor: source noise

Sad Induetion Noise:—
This is specificd 0u5 mav.

“b. Variation of.loss:

611 . Mnin'factor cousing the tronsmission-deviation.is the
»sensitivity. of.thestelephone instrument.and variation .of the
1linetloss.due. to.bempergbure, tic.
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6.2  The specified value of the insbrument sensitivity is
less than 1,0 db (standard doviation),

6.3 The deviation due to line varigtions should be kopt
within 2,8 db (standard deviation} from subscriber to sub-
serdiber which is further specified for difforent channels in the
following manneri-

a) Carrier chamnel lst Class channel or last choice
route 1.0 db
2nd Class Channel 1.4 db
3rd Class Chonnel or direct roube

1.7 db
b) Loecal connection =1,0db
¢) International conngetion = 2,1 db (CCITT rocom-
nendation)
d4) Variotion of Subscriber line
o) Exchange internal loss variations
7. Specification of Attcnuation of permissible eross telk
(CCITT rocormendation).
8, Speeification for a speeial call under speeigl circun-

ste%ncos.
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a = line loss of the two-wlre cirenits
Py = balancing pad
Pgr pad for transmission gain receiving (4.0 dby
Pgs = pad for transmission gain sending (3.0 db)
3F° = return losg
4y = attemvaticn of the four-wire termfnation
db Value of P minimum of ap,
a uE DE se ME DE SE
2,5 | === | - 3 o= | —— | 14.4
3 - 2 2.5 ~-— 1 14,4 14.4
3.5 2 2 2.5 8,353 1.7 | 1.7
4 1 1.5 2 13.0 13.0 13.0
4.5 1 1 1.5 11.3 153.9 13.9
5 0.9 1 1 12.6 12.6 4.8
5.5 | 0.5 | 0.5 0.5 1.3 135.4 15,6
6 0.0 | 0.0 0.0 f12,2 4.4 | 17.0
6.5 | 0.0 | 0.0 ——— | 11.3 13.0 | wem
7 0.0 | === --~ | 10.4 —— ——

FIGURE. & Four-Wee Pao Swircume.
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FESEARGH CENTEF, HARIPUR IN THE THO YEARS

1966..68: .
SI.No, I. TELEPHONE SECTION : (0 = Continucd Subjects).
(¥ = Now Subjocts).
1. 1, 0 Devclopment of Autoroutiner,
2. 2, 0 Dovclopnont of Two Parbty Line Systen.
3¢ 3. 0 Devolopnent of Coin-box Telephone.
A ¥  Development of Muliti~party-line System.
5. 5. ¥  Devolopment of Line Concenbrator System,
. 6. ¥  Developnent of Rural Tolephonc.
Te T ¥  Development of the Steno-lelophone,
8., 8. #  Davelopment of the Omnibus Tolephone Systen
C.B.. Exchanges to cover Thana Scheme.
1T, TELEGRAPH SECTION:
9. 1. 0 Development of Omnibus Telephone using single
Iron Wire.
10, 2. 0 Study.of S,C.R, (Thyristor),-
11, 3. 0 Stondardization of Small Power Plant using SCR.
12, 4. ¥  Study of.Teleprinters for National Languages.
13. 5. ¥  Study of Automatic Tclex and Teleprinter Exchange
including Electronie. Exchanges. -
1., 6, ¥  Study of Plastic Cabls.and Plastic Tube for
Undorground Coable,
15, 7. %  Designing Tronsistoriscd Electronic Relay for
replacing Mechanical Polarised Reloy in VFI,
ARQ ond Teleprinber Equipment,
16, 8. ¥  Developnont of Transistoriscd Telegraph
Regenerotor for Long-Distance Teleprinter
Circuits,
ITT. WIRELESS SECTION:
HE,
7. 1. 0 Development of Common Frequency Systom.
18, 2. 0 Stondardization of HF Transmitter.
9. 3. 0 Study of Propagation.,
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22,

23,
2

25.

26,
27,
23,

29.
30,
31.
32.

33.
34
35,
36,
37,

39-
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w® O

*O

Stondardization of ARQ,

Development of a Portoble VSWR/Power Motor,
Devolopment of a Water Dummy Load System for
Testing Tronsmitbors.

dpplication of Quality Control,

Collection of Noise Data in different Receiving
Sites.

Investigation of Aeriol Charactoristics and
aliiced subjects,

VHF & MICROWAVE:

1.
2.
3.

4
5a

7e
IV,

coo

¥ %k % ok

Dovelopment of 60 Me Single Channgl System,
Dovelopment of 150 Me Multi..Channel System.
Standardigation of Site Scleetion in Microcwave
Systen,

Study of VHF Mobilc.

. Development of Moasuring Equipment,

Study of TV Tronsmission,
Study of Sabellite Comrmmnication,

CARRIER SECTION:

1,
2.
3.
i
Se
6a
s
8.

* ok kEXOQOOOC

Development of N,I,C,
Utilization of Cooxial VF Quad,
Development of S5,C. Carrier.
Development of Carrier Teminal,
Ubilization of Coaxial C,F. Quad.
Study of Short Homl Systenm,
Study of Broad Band System.
Study of P.C.M,
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