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ABSTRACT

Services of TOT which use hired circuit are able to do by
direct in use of takiné many signals passing the Channel Voice and not
doing have to modurate or establish the transfered equipments, for
exanple; DATA communication which we thing that it is convenient, rapid
and easy. However, as our group have practice about this for a long
time. We think that whatever we can serve for DATA signal and other
services, we can also serve for VOICE signal services; eventhough this
is so difficult. This is because telephone signals between users and
telephone exchange have only | couple of signal line (2 wires) but
when we take these signals into TOT's telecommunication network, it
must have 2 couples of signal line (4 wires) : transmitter (Tx) and
receiver (Rx) includling E and M signal lines. It's not easy to build
up and take E and M signalling into signalling for ringing and clearing

circuits loop, especially in voice channel.
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vounTdvduye Ringing (1:4:1:4) s dunIn N TuUEvIveT Flip-Flop whonfii
Sw 3% Switch ‘WA TX e RX UB99%3 @y Relay inTemmdauflsentmysumn

2.0t wnvdwdudoga M fudie 9 usrasnesthees E (fiz¥y Ground)
w8993 E vnindyyw 0SC 25 Hz. ﬁunﬁuﬁvnqsvavﬁmmwa M fiden v e dey o
Ringing %u

3. \floflduy Ringing wiu frunsvinemyinadmt fededgnm M santy 1fin
Clear ®yyw M WBN1s Clear Loop Wioa Sw 3¢ Switch Wil TX uar RX M
RGN Y
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AT ENEMINTB I I

udvean fudwivg sy

I. 33 SWITCH:

I WAL Relay KI1,K2 ufr K3

2. Ny vdduy e M:

2WEN IS Q1 iU Q2 uar Q3 Fo1thueny Flip-Flop Tnen g

A4 Charge Wad Discharge v89 C9 i C10

3. 2993 RINGING %32 7933 OSCILLATOR:

BUNINTNTIINGNAT Q5,Q6,Q7 uazoetﬁamﬁnﬂdﬁuﬁ 20 Hz san'y lﬁaﬂﬂtﬁuﬁmwﬂu

13un %30 Ringing ULy

4. N7 HYBRID:

Uytnavne R10,R11,R12uatR13 nﬁnﬁqﬁﬂunwsuﬂaﬁamwﬁa 4 Wires a¥iilu 2 Wires

uae (URNdIee 4 Wires Wil 2 Wires tﬁa1ﬁiuuﬁqunidquaﬂaﬁu1ﬂsﬁwﬁﬁlﬂw
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5.799393 ATTENNUATOR:

Usenousiay  R1,R2,R3 uar RaFwnnde (TX)uae R5,R6,R7uatRewn sy (RX)
anenrinfitunas Ly wIoanyedivduyafidweenty wia %utﬁﬂuwtﬁa%ﬁ1ﬁszﬁvﬁwmwunwu

flaunTg

6.933 LIMIT NILUSUIeuIwiu:

2 emInT ey Q9 Inead R18 fudirantianssud uae D& 1Judvaniusey 1 ief

azﬂﬁiﬁqunﬁwﬂunﬁs1ﬁlﬂiﬁwﬁauqsdﬁqﬂ

7. 109l eiising v

3818 Z 10151 (Arrester) Lﬂuﬁuﬁavﬁuiwqﬂ | gt st eieiad

qund e ilefMgenas Toa i
8.79%3 FILTER:
e T1 uaeT2 T9ilu Transformer Choke tfufinflavfutlafiions Hun veviuy o

Tu wvaefind st Feomiflusnny iuso sl diaatin ve @w
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WINNIIN N TYUBNIIT

anmsidivuidu

ﬂnwueﬂnﬁtﬁaﬁv1ﬂ1ﬁ%ﬂvwuiniﬁwﬁﬁvdﬁﬂanﬁﬂaavﬁﬁu MWITIERYWENTH
Open Loop #38 935 OFF fiuiee YT INGTEMN -48 V ust Ground 1ﬂU3ﬁﬂgﬂQﬁ
%vvav 2 Wires #i"4 T1, T2 (Transformer choke) D1, Relay switch AK2, BK2
(Normally Closed) uavAymii~unm Ri5uazl6 3viusouialoutlu R fusevneaves

r L
Jotfiivanvin

i

AU IINIoAUNEY (TX) lﬁaﬁﬁundvﬁﬂﬂ%ﬂﬂﬂﬁlﬂiﬁwﬂﬁuﬂﬁﬂﬁnaaﬂiw Use d391fia

Sumi3efipenistndoiusnd il 2933 2 Wices 3totludn ™M Telephone loop
(e load Afifavas) drmsaSovtnadwti Sunanad

" Yramsistsd (Q4) WM (Conduct) Relay K1 FtyanudpmIauiuein
Contact relay switch BKi ﬁilﬂu Terminate resistance U3zie 600 Yo
BEMAMIIYS 2 Wiresifoimndnmaiasssiog & WiresWngudn™ Balance lines
wouiiiu Contact ‘relay switch AKI Mavfindgy ™ E (MW -48 V) 8an3n
VT WLaaTEaiiu LY Contact relay switch AK1 fisefinin -48 V %
37 Flip-Flop nA# Transistor Q2 uaz Q3 v WInen I8 8yy ™ Pulse “If
MU Transistor Q1 N NTWAWIMILIEY Pulse Fadwodu (3 Q2 uar q3) i
e AInIdeduy e M (Ground) (Jufene 9 Amifudnsiely 1:4:1:4 iR
Mt ﬁﬁnﬁﬁi Charge Uat Dischange vaﬂﬁﬁlﬁuﬂisj C9 ugy CI10 UMY

Flip-Flop (famafiifmidudiugmi3on (Ringing) ssnivnmfeeniiiiuioy
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NI TMURWNIINTOAMIY (RX)

ot Sudonm M (ground )y RTINS E (‘ti-48 V)
(fusnanaf Relay K2 war K3 wrm Wiaaudinidliomoad
- Contact relay switch AK2 stAnfuaev3idnfiu out put va9vey
Ringer &runiivay Ground uaera
- Contact relay switch BK2 &9 ground fa w%auﬁuﬁﬁﬁsda
- Contact relay switch AK3 3w -48 V 9%(UINIT Ringer
(Oscillator) "M# Transistor (Q5,Q6 iy Q7,Q8) MWW WM
e THANdRI YT 25 Hz  uwiudy Invert signal fidu
AC.Square 150 Volts aanly  tJuna1f933 2 wires telephone A5y
‘W 150 Volts AG. S ifiavasnisivasuavas  nishivaviodunmiome
vy M (ground) yMsEnI
MR NI W uueﬁnﬁvﬁunﬁﬂﬁavnﬁiﬁﬂdaﬁwﬂtﬁaﬂaﬂanwﬂﬂnqtﬂiﬁwﬁvvwsnﬁaﬂu
vy Insdmiaen iy Iduifsniudunny fa Yem E (W -48V) sansnaas wieum
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1.

fianwfiun e ( RESISTOR : R )

R1,R2,R5,R6,R23,R26,R36,R37
R3,R4,R7,R8,R15,R16,R21
R9
R10,R11,R12,R13,R14,R27
R17

R18

R19

R20

R22,R29

R24,R25

R28

R30

R31,R34

R32,R33

R35

R38,R39

VR1

g

12

33
250
1.2
150
180
8.2
8.2

50
390
5.6
1.2
4.7
150

200

500

K OHM
OHM
OoHM

K OHM
0: 1yl
OHM

K OHM

K OHM

K OHM

K OHM

K OHM

K OHM

K OHM

K OHM
OHM
OHM
OHM

1/4
1/2
1/4
1/4
1/4

1/4

1/4

1/4

1/4

1/4

1/4

172

WATT
WATT
WATT
WATT
WATT
WATT
WATT
WATT
WATT
WATT
WATT
WATT
WATT
WATT
WATT

WATT
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2. fifulaey ( CAPACITOR : C )

C1,C2
C3,C4,C5,C6
c7

c8

C9

Clo

C11

C12,C13
3.n3uned 1y ( TRANSFORMER : T )
AUTOTRANSFORMER ( CENTER TAB )

MATCHING TRANSFORMER

fifuna

4.7 7 50

"

]

10 / 150
47 / 50
220 / 63
4.7 / 50
10 / 50
0.047 / 50

0.22 / 100

+733-0-33 : 220V

2 Henry 0O 38

Z 10151

1
1500 Y0u

1 6
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4.'\wTon ( DIODE : D )

D1,D2 ( ZENER ) ¢t 5.6V 1/2 WATT
D3,Db5,06,D7,D12,D13,D16,D17 :  1N40OO2
D4 ( ZENER ) : 605V 1 WATT
b8 : 1N4148
D9,D10,D11,D14,D15 ( ZENER ) 12V 1/2 WATT

5.n3wdsinad ( TRANSISTOR : Q)

Q1,Q4,Q7,08 $. 254 671

Q2,Q3,Q5,Q6 : 2SA 844

Q9 v 2SC 1061
6.RELAY ( K1)

K1, K2, K3 ¢ 24 VOLTS 2 CONTACT
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1,200 BPS. "3p 1.2 Kbit/s (1,200 Bauds)
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- frwrsndriliiu 9.6 Rbit/s (Fumfiv- 5,000 vm / g

- faranSagenin 9.6 Kbit/s \Fanif - 6,000 ym / g -

I
wudinm
P

~ arandruliiu - 9.6 Kbit/s 5unifv 8,500 um / WIIuRgEW

- A daInin 9.6 Kbit/s \3unifiu 9,500 ym / 1snaegy



5.11 ArinuuasA g

AU

x% yj3e Lmmised vy

1. Qiuiuutﬂuqﬂnansinnw wisiliyana ﬂi%nTnuwﬂnﬁﬁu

x (Junifo 1,000 ¥ym / (§omew

f
2. qwa%uiauwwnqﬂnaﬂunsaua%w ugdl n3sun U0 ¥aen ﬂ%aqnz nﬁaqﬂﬂaﬂuﬂsavﬂ%v

o |
ﬁuawﬂ 3307 P e Wioyns wIneTuNIAN %uiautﬁaﬂawnﬁnﬁﬁﬁvuﬁnsiu

-]
x “yifnd " oudng

At
— Sunifivedenn taumneae 1, 500 v Wneilistenwdwralitiy 300 1IR3

-

- dafliiunnidudieg davar 50 1wng winingavee 350 UM

- ﬁﬁﬁﬁﬂﬂ?ﬂﬁﬂﬁwuiﬂﬁﬂ 25 13m3 uiinIu



i.

78

e Rty)]

2% YL LUMITINIT / BWNITDTIUE

1 v ) U ]
#1398n13 Wi wiinesngms wIsevintivayigunafinmeadliitiu el ubnsiae 9

v
&

[-J & z o - -~ o J ' l: -
“ﬁﬂﬁunﬂﬁUQHﬂﬂquﬂ3ﬂUﬂ17Uuﬁﬁu NIIWT YN ATINT WIBYAT vpfuTeuLHDTne o Hid

TWeraFunstiupanaiIndeim

* “UifnAToutnd

o

dausms wispwnsveiaU iU Tauv by

* e ioudng

. daw3wnty nisowntIve iU U L mTsyrRRuAIBUR T

(N385 wisosdmsuasisumiintdling wiadminem)

x ninA 1 ouing

. P TauIEwId IR #IEaNAmIveN T UR

* AR TouRNS

v 4 -
. UTELMIMITN TN TEwIUTE LA uardmiiunreind  Fillingqusedvidnindo

Yz inding

*  fanouacifiopu ety



79

5.12  #nsdwinmaga e insdmine oy

Uil 5-1
1. fiafe

¥ -~ 4 & ‘. f.2d r' S -, UK. z
- mIEtRNERI InIdwiY AndamdoniuLaTooiuin uat Ifus B e e RIS BnaRia
vinfmisemividniy wianduries e dawsinae 3,700 ym
v 1 ] [ ]
- nsiﬁtﬁw %ﬂﬂﬁuazﬁﬂﬁvqﬂnadﬁﬁ%%uﬁﬂﬁvnwﬂﬂuuﬁﬂ11Lav ﬁﬂﬁﬁﬁﬂﬁvawnﬁﬁnuawﬂnwv

GREDUGIGHE aﬁﬂﬁiﬁ€ﬂﬁnﬁuﬁuavﬁtﬂﬁ fagaeiuae 3,350 ym



80
2. fdn

= fum-tvanemy ey lutusnw fienii gaeae 1,000 ym/\fiay
(n w3y ni@senwinegm A fiun B)
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ﬁ?%ﬁﬂlﬂqﬁﬂﬁai 1 um/iu ~
Auvaadaifindn L0 waEasswiu - swfey Audatiedivwd sl fiudn g el
duan aW%iutuqﬁﬂﬁavtﬂuseuutwaﬂuﬂudatﬁaﬁﬁulﬁu 6 0 Wunarie
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Vv
1. AN

5.14 tMIWIITIITING LRy

2.1 nidvardnduswiu uasseifiou

nudnay LfsIfunshind fnne 1 e 1T InIdwinetng

83
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ZDME ZERO ORDER MULTIPLEX EQUIPMENT
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