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Single Channel Subscriber Carrier
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Filter

Carrier Oscillator

Amplitude Modulator

Linear Detector Demoduldtor

Amplifier
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wﬁhﬂﬁﬁﬁh1UL501ﬁh Subscriber Carrier

1.1 Subscriber Carrier @pazls 2

A1n Carrier 1yl InudmsuonuInsauunay Foluiuwuu dolaan
B WIBL 1 funsudmslnadwnwlng A wmingvae  Carrier Aan1MNINIENT 189
o wnltlufismslnsaunay @19n Subscriber Carrier AfaN199W9WA BN L Ty
\Juown w3pvaua  (data) ululuavas Insdwi lusuravawiang 1 iudnway
Frequency Division Multiplex (FDM) n%aﬁOOldaﬁﬁﬁﬂdﬁﬁ Anwaue  Pulse Code

Modulation (PCM) Fuiduluamvsnmusuirsgwinnasiulliduszuuanna

Subscriber Carrier 1Ju3Bn1swuwunud widniv 1aald Carrier
qwnquaﬁﬁTnﬁﬁwﬁluﬁhﬁwuéLﬁn iuumnﬁﬂuawnnWﬁﬁhaaaﬁTwiﬁhﬁmﬁqlﬂaﬁﬁqLénﬁaauﬁﬁiﬁ
NNIMNquiRR iU vzfiavAnns Insdwiunouss inalng Ialodmsunisuensnoans an
wawnsdwmiess1u19as wazssosnelulalng 7 lavlumaslvgunsamnelna vinlninas
WAL Subscriber Carrier Aunan lagl1Aludanesiy ssaudneaneiy aulygwase
s lauuuauanuuy Tnudnandy Lﬁauaﬁnﬁnﬁﬁu1LwﬂiﬂTmﬁ‘1 luAuanuysznouTa919as
M3teenuay Tanld Subscriber Carrier  39USsMdRAIMFIRALI AR WAZITHTLIR

Tun96insy

1.2 MSUUOTHAYAY  Subscriber Carrier

Subscriber Carrier {MATBUUUAWIIULVDINNTIWTYYY (Modulation)

Multiplexing fuusnla. 2 wuuds

+ 1. Amplitude Modulation (AM)
- Single Channel
- Six Channel
- Multi - Channel

2. Pulse Code Modulation (PCM) 17 2 Wire



J3gtlagAn s Inadwnunouss indlng lmingunse  Subscriber Carrier

uleiy 2 wou Ao AM  was  PCM

1.3 answznngloeny

Subscriber Carrier ,iUugunsafilyunalunisversunaanslunsiiang 1

6(
b 1Y

- ﬂnnaﬁﬂTwﬁﬁwﬁlﬁaﬁuWﬁqﬂﬂwalﬁﬁh n3aluauanlunsasnuteetneany

- ABVNITEBTILINN %uébqn1$a:Tﬁ1ﬁﬁ:u:wnqlnaninéudvuqﬂnﬁd
Tnadns5unT

- Tolugy Multi-access FvaziduuszTomundmsuinsdwnanssas
(Puplic Telephone)

- 0y Trunk line dﬁﬂ%ﬁéﬁﬁﬂﬂ %QQ:1£$:UU Centralize Subscri-

ber Carrier

1.4 Single Channel Subscriber Carrier

unnslagsaududuasas Insdn i Ao Latoguan waiitudang Inadm
fofitaunusiniagmsuas loluidunaod Tawaz19iduginy  (Secondary line service)
dmsudniaumunalalesas lufn1ssuniy ﬁuaquﬁvnﬂﬁTﬁ» Single Channel Subscriber
Carrier SJWAURRTUWAN  (Primary private line service) azinlnnnslovuvey

Cable HuszAmanmuintu laglungerrvaaelny:

1.4.1 Single Channel Subscriber Carrier Tﬁﬁﬁhﬂﬁiﬂad Amplitude
Modulation Voice Frequency System (ifu AM) ﬂjﬁuﬁﬁﬁﬁ.Modulate ﬁhlﬂﬁﬁd

o e -

NURAD
1. REA Standard
- AMgawInadwn  (Central Office Terminal) lugviA3avUa oMy
(Subscriber Terminal) 1ﬂﬂ11uﬁ‘ 76 KHz

- nedatatene (87)  ludvguanolnsdwn  (coT)  lyaawis

28 KHz



2. NT._Z Standard
- .amanInsdwn (C.0. Terminal : COT.) luguiASagUaumay (ST)
[1A7wd 65 Kiz.
- AMATBIUAINNY (ST yderuanalnsd  (coT)  ldmanwd:

25 KHz.

3. Evrope Standard
- amguawlnadn  (coT)  ludviaSaatanomas  (ST)  loannud
64 VHz.
- AIN1A309UaNNIY  (ST) 1Uﬂhquaﬁuiwﬁﬁwﬁ (com) lyarwi

40 KHz.

W3 i:uuﬁéhum:hﬁﬁéqé@mwmnﬁﬁﬁhﬁ:uuéoﬁhwmzLﬁﬂ?ﬁﬁiﬂﬂtﬂuﬁzuu
Amplitude Modulated Double Sideband gy lufvatuSoufivuinawaloeiutag
szuu lnufinindy

1.5 Pair-Saver Single Channel Subscribéf Carrier

vJu Single Channel Subscriber Carrier ﬂﬁmmﬁoTﬁﬁéﬁﬂﬁﬁﬂad
Amplitude Modulation Voice Frequency Carrier System (Julyy Double Side-
band Full Carrier (DSBFC) -m2wfinltanyuanslnadmlusyiadaotaone 19a1wE
76 KHz. douaniAsovlaten WA LINE e insdm 19awd 28 iz, Tagle

A uswruRs e Insdwn inflaudy  Carrier Subscriber ITUUIUY AWIEAT LTR

Functional Block Diagram (ﬁUﬁll.l)
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1.5.1 dﬂuﬂﬁ:ﬂﬂﬂﬂﬂﬁ?dﬁﬁ ua:munﬁmaoqﬂnﬁmmnu C.0. Terminal @YY

aridum  Functional Block Diagram U 1.1 Ustnaumiy

1.

10.

11.

Isolation Filter WIMULORINRT Physical Subscriber line
U Carr-ier Subscriber line

Ringing detector ¥ mu i+ detect dggwiSun  (Calling Signal)
Nguan Insdwn

Cairler Oscillator ﬁﬁﬂﬁﬁﬁﬂ%ﬁﬂﬂ?ﬁuai Carrier 76 KHz.

#+rier Output circuit ﬁﬁmﬁﬂﬁ' Modulating ﬁqQﬁmlﬁﬂq (Voice
Signa’) AUPIWEr Carrier 76 KHz. ifadvsanlu

Carrier Input circuit ﬁwmﬁnﬁmﬂnaﬁmmwm Carrier 28 KHz.
fi5UL1A AL LASDIYA BN

Detector/Amplifier ¥ mMunfli detect gt dovuasdga Sun
{(Sigralling) wasvinnSts wdag el detect wa
AGC  circuit ﬁnmﬁwﬁﬂaamauaujhiﬁﬂﬁsmawnﬂaqémmwmludonﬁ Carrier
input circuit WAz Detector/Amplifier Tnavit

VF. Output circuit ﬁwwﬁﬁﬁmuwad@mﬁmtﬁﬂq ﬁéonﬁhuwmwoﬁnuquawu
Tnsdun

Relay driver ﬁﬂwﬁnﬁmﬂﬂm DC. signal LiioUaua9as Loop relay
T Lﬁalﬁﬁhﬁmmme%Unawnwwoﬁnulﬂ%aanWUMWu

Loop relay ymuniii Loop doaﬁ1w3ﬁWﬁmﬁuéﬁuﬂuawu

Voltage regulator ﬁﬁwﬁﬂﬁ' regulate . |W DC. 48 volts QT

quaquWﬁﬁWﬁTwmﬂu 9.1 voles LﬁDIULﬁuquﬂﬁm C.0. Terminal

1.5.2 NUUU3:ﬂaUUBOQGQﬁuaZWUWﬁMHGQUﬂﬁWHWU Subscriber Terminal

ASIBATLd8A  Functional Block Diagram 97U 1.1 Ustnaumiy

1.

Isolation filter YU WLEATIIRS Physical Subscriber line
filu Carrier Subscriber line

Carrier Output Circuit ﬁﬁﬂﬁﬂﬁﬂﬂﬂﬂﬁmmﬁm Carrier 28 KHz.



Carrier Oscillator vf’mt?ﬁﬁﬂﬁ"lx‘lﬂ’]’mﬁ:' Carrier 28 KHz. ugy
Modulace dugnuiFodainyuaRnuUa e LAY

Carrier Input Circuit vn"mﬁnﬁﬁ“uua:guwsftymwm Carrier Fl’)”lllﬁ"
76 KHz. 7 nneanuguateInsdnn

Detector ¥wufi detect AN ua:ﬁmmwmt%ﬂnﬁéhuwawnﬁnu
guans Tnsdim

VF. Output Circuit ﬁwmﬁnﬁmuwad@mwmL?aquqﬁﬂuﬁﬂuﬂaﬁnwﬂoﬁnu
wau Insdun

Loop detector .ﬁﬂmﬁﬂﬁuﬁdwﬁdﬁﬁuﬁuaﬂﬂiwﬁﬁﬂﬁl%Duﬂﬁﬁﬂﬂnﬂﬁﬁdﬁﬂu
\A3palnad waznimuy dial pulse #isunnannLASe Insdwvanenie
Ringing Generator ﬁwmﬁnﬁa%wud@mﬁmt%Uﬂﬂjﬁhﬁdi:ﬂﬂm 20 Hz
Liierin Innasfenaunvanut ASaeUanen sy LHolinas L Sunt 9o
Battery charger vimufiraginln - DC. 48 Volts 310 line

Inadimamguatotrwitfiul ity Bactery s loonudmsugunsaanulaneniy
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Filter

Filter M32 Wave Filter Jugunsadmsvlunsaeniuiinionny

Awdi ve9RAuAwRaIntT Tasinluazdaguiduuuy  Constant K uar m-derived

filter Foawrsauuvounvasny q lawdu 4 7ds 3o

1.

Low Pass Filter (LPF.) fawdutwgonlnaiwida uandaus o auda
Cut—off Frequency dnululﬁ.ua:a: Attenuate ﬁmmﬁmﬁbuﬁ'Cut—
off Frequency Uy Infinity lﬁﬂanlﬁdnu

High Pass Filter (HPF.) pumuURazndudu  LPF. Apaswonlnairwi:
ﬁnuqaéﬁuﬁ' Cut—-ocff Frequency aufly Infinity ﬁﬁulﬂlﬁ uﬁa:
Attenuate ﬁ@m?mﬁﬁ&ﬁ‘o Ufly  Cut-off Frequency Tulnwny
Band Pass Filter (BPF.) Q=i Cut-off Frequency ﬁﬂ?ﬁuﬁﬁﬂ
LRZAIWARY UazzoauTnAI WA Cut—off MMUARIWERNGY Cut—off
frwiige woulalaeay  Attenuate damnaiiusninioantulilngnu
Band Elimination Filter (BEF.) <:{ Cut-off Frequency
inwaAn tazAIwdge uAlAANURANAURU BPF. fipar  Attenuate
FLANRAIWE Cut-cff  pAURNAUENANWE Cut—off ﬁnugqlf

Tulnuny wanzoay Al wiuen iniiaantunnululalsedann

2.1.1 Low Pass Constant-K Filter 3zuUsznausntAn Inductive )

wuuaunaw  (L1) wavAn Capacitive gouuuru y  (C2) azgauln
fmannula: A wsIwas1dun  Transmission Curve UWR: Schematic

diagram (U 2.1)
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FRIQUENCY o .

94 2.1 Schematic diagram and transmission curve

of a low-pass constant — K filter.

ﬁn Inductance Li yaz Capacitance (2 awnﬁﬁnmwlmawnannﬁﬁ
wgaNil,

Ll = R Y., @.1)

wi2

c2 = e 2 a4 . (2.2)
TE2 R
£tz Cut-off Frequency

2.1.2 High Pass Constant-K Filter ATUSTNBUANEAN  Capacitive
éauuuauﬂin (C1) wazan Inductive mguuUILAY  (L2) Tuazuau
1ﬁﬁmm1mdnulﬁ.m1u3ﬁﬂaztﬁum Transmission Curve WAz Schematic

diagram (3 2.2)
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TRANSIISSION GAIN

U 2.2 Schematic diagram and transmission curve

- of a high-pass constant - K filter.

AN Capacitance €1 ’Y Inductance L2 WATAMLANNTUNS

PNANILL

Cl = R, (ST ... 44 (2.3)
44 f1 R

L2 = Riamanov™ Z22...... (2.4)
& W f1

fr Cut-off Frequency

= 2.1.3 Band Pass Constant-K Filter IzUS:naumlsmn: Capacitive
Was Inductive ABVINULUBNNIN UAspU AL Fuazvninifin  Cut-off Fraoquency
2 IR AanRnuAwdEn £l UIINWANUAWEEY 2 A WSUasLJuR Transmission

Curve xr Schematic diagram (3U 2.3)
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TRANSMISSION GAIN

F1 F2
FREQUENCY

Band pass filter of the conmstant - K type ,

showing an idealized transmission curve

nNS2anuwuy - BPF. (Jenwussnual ud n3a  Cut-off Frequency

nwRNuAn £l uasanugy  f2 uéﬁ&ﬂu13ﬂﬁ1ﬂ7uw1ﬂﬂ Capacitive U@y Inductive

WARZAI LARUFLANSBINANY

L1l = R  vaASN AL .. (2.5)
ME2-£1)
L2 = ££2—f1) R ieeiie.. (2.6)
wf2 f1
Cl = (E2-F1) o (2.7)
4 Y £2 f1 R1
c2 = AP (2.8)
MW(E2 - £1) R
QZU?ZHBU&?UAQ

2.1.4 Band Elimination Constant-K Filter
Capacitive UAZ Inductive MABUUUMNBUNTL uazwuwiy Joasviilnifin  Cut—off
Frequency 2 3 Aan9sUAIWIRAN  £0 ua:ndwuﬁgo 1 e wswRzLduR

Transmission Curve w3 Schematic diagram (U 2.4
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Ty 2.4 Band - elimination filter of the constant — K

I

type shawing iééali%gd transmission curve
nNsanuuy BEF. lianwusunua? il n38 Cut-off Frequency
NNAWEN €0 UATNWAWGY  £1 U7 FIWASOAWILAN NAEN ‘Capacitive uay

Inductive uma:ﬁdlamﬂuﬂunﬁﬁﬂnqanq .

L1 = (€1 - fO) R i, (2.9)
NEC £1

L2 = - R ceeeeeean (2.10)
4 Y (0 - £1)

Cl = L e, (2.11)
% (f1 - fO) R

c2 = (F1 - £0) ... (2.12)
AR fo f1
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Carrier Oscillator LOUANI  Electronics ﬁuwﬁﬂémmwm

s »
-

A.C. Voltage ndwuﬁwnaoﬂwﬁlﬁ!Tnuﬁéunﬁ:naUﬁﬁﬁﬁ@maqdqaﬁ

oyl 3 anufia

1. Frequency Determining Circuit lﬂuéﬁuﬁﬁﬁlﬁmﬁﬂﬂﬁﬁ
Oscillate T9azUsEnausiy L-C network » Crystal n3p
R-C network  apunyniivauneln

2. Bias Voltage Lﬁﬂ Amplifier Circuit

3. Regenerative Feedback lﬂﬂ?ﬂ?ﬁ%ﬁﬂ:ﬁﬁ Output Power

UWanUUauEBUNAUN I ANANAIN AN Input

N131d0n  Transistor Configuration imannissviigs

1. ﬂ?ﬁhéﬂﬂﬂﬁﬁﬂaq Oscillator lav

2. ﬂaﬁﬂaq Transistor Amplifier Configuration uuuﬁﬁ 1
ua:ﬁaﬂdwuéaluﬁa:LﬂuénuUﬁ:nauﬁm:ﬁwuqlﬁﬁaﬁﬁmw

- Common Base Configuration i Input Impedance ﬁnqwuﬁ
Output Impedance gudn ﬁhﬁﬁ1uQQQﬁﬁaq Feed- Back
ovlin19UALTe 1H0937NN15 Loss 989 Feedback Signal
IWS1y Mismatch Current Gain ﬂbuﬂiq 1 uﬁv Voltage
WA Power Gain fianuannan 1 lufnnendu  Phase w1amnu
Input U@z Output N

- Common Emitter Configuration ﬁﬁn Input uar Output
Impedance ABUTANUAUNG SVTUAIWADNANS LABIRY Mismatch
fianupuay :ln91fin Phase Reversal siming Input Uae
Output dnu Current , Voltage UAZ Power Gain ﬁéﬂ
unnN 1 FedAgAaliAn  Power Gain uNfigA

- Common Collector Configuration ﬁén Input Impedance
Uﬁﬂﬁqﬂ uRt Output Impedance fANYUNATY RIIORER
Matching “1iJumavltAn Voltage Gain wosnan 1 lufinis

NIV Phase ﬁ:wino Input KR Output



2.2.2 A wWlyAivavAIWinlAR N Oscillator eiufy  Transistor

Characteristic ﬂ1ﬂﬂ10é0ﬂﬂ53ﬂ8U10Qﬁﬂﬁﬂuaﬂlﬂu

1. Operating Point lastndiazidan D.C. dperating’Point.
@ gnu  Linear g\ fransistor Characteristic Jasiy
uﬁﬂﬁﬂ Bias Voltage ﬁmuﬁuuuuaqluﬁwlﬁ. Transistor
Parameter (Uinulusny wamwuAI"wERs (UG ﬁhﬁhqmdﬂﬁ@
Fomousnyn  Supply Voltage Inaginfinasbinifin Frequency
Stability

<. ﬁn Collector to Emilter Capacitance Parameter tau
Transistor a:ﬁwaéa Frequency Stability @7 Reactive
Clement ﬁﬂjqﬁa:wuﬂaﬁq Barrier Capacitance ﬁuQ:LU§gu

_ANATW  Collector u3a Emitter Voltage ua:qmmqﬁﬁ’tuﬁﬂu

wlavlumnaly  Oscillator Fauamawdge q An Collector
to Emitter Capacitance Arjunu mansy Sedidumaalar
Swamping Capacitor i:m{ﬂq Collector W@z Emitter

S mﬂ'ﬁ, Bias Source %nuﬁuﬁzwjm Collector ua: Emitter

w1l Voltage Ratio viudagAvit

2.2 3 funed Base Oscillation

51 2.5 Basic shematic diagram of Tuned Base Oscillator
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235 Tuned Base Oscillation 1w, Bias lagfl Battery

TALAuIdmMIU  C-E Configuration

ra
-

R R, #luwnlniAn Bias fiany zay Ry

AIURANUNTY RB » Rg o Bp

(Ou Swamping Resistor dﬁw%ﬁ Component ﬁﬁhl%luniaULﬂu Transistor
Amplifier Oscillator uuuﬁﬁhlﬂu Collector Shunt-fed Lﬁgﬁaqﬁu D.C. Current
lﬁlﬁlmadnu Tickler Winding 1-2 439 Transistor Ti1 A19 Feed Back
ﬁﬂléiﬂﬂ Mutual Inductance ﬁzminq Windings 1849 Transformer Tank

Circéuit Q:Uﬁ:ﬂauéhﬂ Transformer Windings 3-4 WQY Variable Capacitance
C1 ﬁutﬂu Frequency Determining Components a9y Oscillator Cl1 3=y
MJWﬁQUﬂ?WUﬁ'uﬁ' CC Q:ﬁﬁﬂﬁﬂﬁ! Coupling Oscillatory Signal 1Uél Base
wazdaviu D-C anlufi C_ 8gAn Base Bias Condition azgnri-wumlmuAn

Low D.C. Resistance gy Transformer Windings 3-4 Capacitor CE 2

Bypass dQo A.C. URZUBVAUNNSLAR Degeneration

Oscillation aplugasazifinfuifiodu  switch vinlniia
Surge Current Ivannu Transistor LRI  Base fRz13Un19 Oscillate
ﬂﬁﬂlu Tank Circuit , Oscillation Q:QﬂﬂUWUTﬁU Transistor Amplifier
1UUﬁWﬂgﬁﬂﬂﬂ%8u Transformer Winding 1-2 ugzgn Couple u7 v Tranformer
Winding 3-4 019 Feed Back aziduanuus1ay Regenerative LﬂuwaﬁwTﬁmﬁm

Oscillation sifluanlule, Output Signal 17370 Collector nnu Coupling

Co !
2.3 Amplitude Modulation (A.M.)
AULABIRL L3NAIUARIWE! 20 Hz-20 KHz  umsnuiiniut 1aBu
U3sunw 50 Hz.-10 KHz.  inndu dudulunisdodnsdvloonuatwindoe’nn 300 Hz.

-3.4 KHz.inniu  uasidanawinduoiin ladulasiigada 1 KHz.  uidua udenvde

LIRnenaasmany 7 lunisaduny
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1S Modulation (dun1skAURIUAIUALTNVAUASY Carrier

Awiige e Indwrsnifiunteluludanaoienunzaulaid wwoeanidy 2 dpwas As
1. nsnduAluuuumBLiioy  (Continuous Modulation) usnaanidu

~ Amplitude Modulation (A.M.)
- Frequency Modulation (F.M.)

— Phase Modulation (P.M.)
;

2. nawavAduuuuidurng q  (Pulse Modnlarion) uwonaantiu

- Pulse Amplitude Modulation (PAM.)

Pulse Time Modulation

1

Pulse Duration Modulation (PDM.) #3a Pulse Width

Modulation (PWM.)

Pulse Position Modulation

Amplitude Modulation LﬂunWﬁwauﬂﬁuuuuéaLﬁaq {Continuous
Modulation) lapyuimvavdugm Carrier fc. (Carrier Signal) [y iuSnuutaely

AWINIRvaVdRY LIy fs. (Modulating Sigral) laupi udAeiilut URbuLUas

A.M. |
n N >
<::>7 “ Mod

fs : Modulation frequency N eAM. = Ec sin wct + MEc cos (Wc - Wm)
em : Em sin wmt - MEc cos (Wec + Wm) ¢t
2
-
AN fc : Carrier frequency ~
ec = Ec sin wct

U 2.6 Amplitude Modulation



Juuw Ec

eAM

v
-~

ﬁ&iﬂlu. Modulate

a1 M mnAy 1

uazan M

dugalugurnvansi

Az LEsuuaslusu

UuABTURTBNAg W Carrier
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em.

(Ec + em) Sin Wet
(Ec + Em Sin Wmt) Sin Wet
Sin Wet

Ec Sin Wet + Em Sin Wmt.

Ec sin Wet + Em (cos (Wec - Wm) - ¢
i ' 2

Ec Sin Wct + MEc cos (Wc - Wm) t -
= 2"

Wm) t

Tmﬂﬁ M 10u Modulation Index
= Em

Ec
S Al

MMNAU. 0.5 nunufiy

W 2.7

L0u

nuNafivn1s  Modulate

50 1UD3LTUR Modulation

N,

os (We + Wm) t )

MEc
2

cos (We +

32 LU BULURIA WU A TE AR Ry

100 1UBSLTUA

AILSIURL LAURANBAL
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MODULATED CARR!ER
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Effect of A.F. Signal on Carri

er 1in
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AVe :
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U 2.8 Carrier modulated 100 percent by a

modulating signal

AUDIO | . T
MODULATING S\ /\ -
SIGNAL E

<
<
/7
s

. MFcfoFt;Lsz/th; / ﬂ H ‘%A // | Hf[\ J, -_ 1. |
L WV”M e,
: CARRIER, | ‘L

s
N
~"
MODULATED WAVE

W 2.9 Carrier modulated 50 percent by a

modulating signal



2.4 Linear Detection Demodulator

Demodulator fugunsalvdmsuuundnga: Juefinawuniundy Carrier
Ul Tﬁéanawnammwm Carrier 1ABLUYBANASN? 1 10u 2 dhwer Aowtdinnas
Modulate @8
1. nsuondggerdunduuuul  Carrier  BAwaAn Audgeadunay
(Carrier + Upper Side Band + Lower Side Band)
awsain lalAud3s59man LTy
— Diode Detect}on -
~ Square Law Detection
24 nWﬁuUﬂammﬁmﬂﬁuwauuuulﬁﬁ Carrier RAAUAAUARA WASUNEL
(Carrier Suppression) ﬁoa:ﬁaulﬁﬁ%nﬂﬁﬁduaﬁﬂTuﬂﬁﬁuﬁn
Ly
— Balance Modulator

~ Double Balance Modulator

dMSU  Linear Detection LﬂuﬂjﬁﬁﬂLaﬁquﬂiﬂ Semi-conductor
%Qﬁﬂmanﬂ“tﬂu non-linear impedance device uwIﬁﬁﬁm%ﬁuané@mﬁm Ao Diode
F913undnagoniiuin  Diode detection ﬁaLﬁDﬂﬁuﬁmmﬂmwau Carrier %uﬁﬁﬁﬁmmﬂm
AN Upper Side Band WazAnu Lower Side Band Lﬁﬁuwwwoﬁnudqaﬁwﬁoﬁnu%h
Diode %uﬁamanﬁﬁtﬂu non-linear impedance device Q:UamTﬁﬁmmwmdnuLﬁuuin

un wiadnay  anulaenunidvinnuiy wnula: Gefuayiuniadniges

. AF. Out put
Carrier + LSB + USB

~, Diode ~.
-~ |Detectiorn -

Modulating frequency

( Diode detection )



Output Waveform'

= A sin pt (1 + a sin wt) -1+ 2 (sin pt + 1 sin 3pt +.. U
A L 2 3 .
= eses- + 2 sin pt.Asin pt. (1 + A sin WE A ceveendien.
T A
= ..eo. + A(l - cos 2ptd) (1 +'g sinwt) Yoo,
(i . A
= «ee-e v+ A A cos 2pt. + a sin wt - a sin wt cos 2pt.
~ o e ¥
DC : i Modulating Frequency

MDQULATING
FEEGUENTY

AFTER RECTIFICATION

W 2.10 @WUN : Carrier plus both side bands
ﬂﬁuéﬂq : Carrier plus one side bands

. (either USB or LSB)
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v and a square wave
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the modulated carrier input

12 Rectifier output considered as the product of
CC

W 2
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AN NWIBNNIT  diode detection AWSU 2.13 ifiofidugna
LA M NATLSUTEN 99T ADUANALURTAY  diode CR1  aswaulndgmmiawizdnuan
amlula dufio CR1 32 ON WAz OFf AWUNGUAY Carrier signal Fuidy
vinuazau laoidie cr1 oN  azinlndavay c1 AmAdwanednd asdinasudlna
19710 Charge ¢t 15 ¥inlmdn Voltage ANATBY R 391dU Load Resistance
Ao uazife cri off lufinazudlwanny cr1 v lnawenedned c1 apae
Wunglmfinnsaouszs wny R Fuasle Voltage @nASeu R dnanmile Tuas

tdunsusndyguasnandrunausInand

CR1
o- o o
+
Input Ty Y, % R Outprt
O o O

iU 2.13 Schematic Circuit of diode detector

2.5 Amplifier
2.5.1 DC.-Amplifier ua:nwﬁTﬁhﬁu
- vinly

RIWUNA Direct-coupled Transistor Amplifier azTywone
YWIZVU  Direct Current w3 WERNWAN 1 iuﬁ@mwmmwénﬁa:1ﬁluqﬂnﬁd
Electronics (Uu tA3pviiodn , 1A3pgY WA LASDYALIN  ARaRauLASBvTa Ny
ANFRINIIUWNLND 1 W awsalovenwsu  be. Amplifier lRUTIRZEWIS0ARI WY
Components #azluuazluuonsdiiefins iy Stabilicy 189 Bias \ipaumnd

RIR[IPIRIEN!



._22..

- Jam1rawnns  Drife

1uﬂh§ﬂﬁﬁhﬁi16; Transistor 1u DC. Amplifier aéaﬁﬂﬂﬁTﬁh
Tut3oonnaivdouuay  (Drife) 1989 Output Curfent Ufn3unfivAniuf, wide
15ﬁ§@m1mﬂs:qné LnfiRNUSUTa9 A TIENY Auun i deunast Sevimuniinadouru
Input Signal Variation uaslusnunsnazwundum sy 7 18 Drift Current

it Output 189A1A DC. Amplifier AN 2 UsInng Ae

1. Transistor Parameter Variation (fiRe7n Current Amplification
1auunnzaALdu Function  yavammad

2. nIsifuiutay  Collector Saturation nSsud Ico (dunuu
Exponential ﬁﬁﬁh Transistor ﬁn:Tﬁiu DC. Amplifier

Aw A

asaziaen i Taofian Ico wn q UStum AnAan LA g Voltage
Y Vi TN T e A Y WA 8 wndbE 1000 Ha.
ﬁqmmqﬁgq 1 Drift Current AWM IWINIATLUSBULUANIEY Ico
éouﬁqmmgﬁﬁn 7 AzuftAn  Tramsistor Parameter azanvlafiny
Drift Current ﬁ%ﬁﬂQWH Transistor Parameter Variation
Avdwsnacivlalunieufid affoluntesanuuuavaasens pe.  aong
QABY 87 Operating Point 1avuaRznAgnUsy Tnaglugnu
Linear Operation 1aJ Transistor tﬁqmmqﬁtuﬁﬂuuanluénu

dUMAIM  Ico Ul N32¥lABNNING  Non-linear Techniques

UNUIZNNT @ MTUunL3ey  Ico  BavAIATANNY
~ Compensation Networks

1. a9l Temperature - Sensitive Resistors Uar Diodes



Q ¥
. 2 R
) (Y=
1o
Re
-+~
INPUT L
R, _
= v
ce
I+

:

W 2.14 MWIY DO, Amplifier 19 Diode {u Negative Temperature

Coefficient

ATWNRTTANULE, 1Tu9as  DC. Amplifier laulv. Diode 1y
N
Negative Temperature Coefficient (U2l m 7-8 % @B 1 C ) ADUNLATWANUNY
JTIWAT TTNIN Battery Vee fu Base sUA d@vALATOL  Diode’ nia R fa
Forward Base ﬁzminq Emitter fiU Base 7By Q2 AN qqﬁunﬁzua Ico

Wiy azmln Aszud Outpue To gelumny  wnziFuaduarwenuny R YN

(R < »
acu Y

Diode aramavAlugamadii gy AVUL - Forward Bias 3zamav Wiln Io amndy

AVUASTIA LAY

lunvastiunuiiaz 1o, Diode 97233140, Thermistor fla A7 wmavnns
VOVWATIALVURNY  Negative Coefficient Temperature (NTC) U8y Diode
W30 Thermistor AAW uan3INTALEUUELTL  NTC  WANRINAaINT1IERa9l Time

Constant dWMJU Thermal nflguy Transistor Jnmay NS0 LY IVILTNY T

2. 1mﬂﬂ1ﬁ1ﬂ. Auxiliary Transistor

INPUT




—>  UWnuiiAn9nssud - DC.  T7uTay Ql u’r Q2
--->  UNUNANINASSUE  Base

— >  WUNANINISUA  Collector Yay Q3

3§ﬂmtﬁuuuuﬁimalﬁ Transistor ‘Inflaudu FviTouunnian Thermal
Time Constant  indy MW Q3 10U Compensate Network YN
11 701AlAUAUNIIUE  Collector Tav Q3 luﬁhSHuﬁhnﬁ:ua Base v Q1
\W910UN1T  Compensate Combitie "Affect 1y QL uar Q2 umiiinvanaTzud
Base U2V QL fUNSIUF Collector 199 Q3 AnVuwN FupauldAn Variable
'Resistance uUsuAnls @ anﬁwqmmqﬁﬂnﬁ in3sud Base 189 Q1 eln Q1
ﬁﬂoqunﬁLﬁﬂﬁqquﬂQqﬁﬁ WA Collector Q3  gulu miwinanwuniy assua

Base 18y Q1 amay evdufiinin 1o vawfy Q1 was- Q2 aRaVNIANIl

2.5.2 Wide-band Amplifier

ﬁudwﬁmﬁqmﬁauLﬂ%aqvuwaﬁaa:ébqﬁﬂ11n&1n1ﬁan1Uﬁmmwmﬁlﬁiﬁ'
Sine Wave ld}ﬁu Sawtooth Signal ly Oscilloscope 3707935 Sweep
Oscillator iUUﬁ:ﬂaUdhﬂ ﬂ?ﬁuﬁﬁﬁﬁ?u Ilas Harmonics ﬁWU?UUWHQWU ﬂﬁﬁﬁQ:Iﬁ
léﬁmmwmwwoaanﬁjuénqLmﬂauﬁﬁémmwmﬁﬁhLﬁﬁuw DUNIUNASZY Lm%aqvuwun:ééQHWUWﬁn
vaﬁﬂlﬁlﬁ, Gain au‘manam'a Harmonics l?;fN ‘] Tay  Sawtooth Signal Lﬂ%ﬂ\]

1WAV LN Wide-band w33 Vidio Amplifier fuaniduaunviiviiasnaeiinis

WO WAAI WA i lalegiEnadiiae

1. Shunt Compensation
() €.
I Qe
] BRAY J
| t
1 !
INPUT =iz R c T 7
CO [ L 1 Rg oUTPY

b~ -~ -
--——)
- ]

2Uﬁ'2.16 uamqnﬁﬁﬁavuqiimulv Shunt Compensation
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qwnjuLﬂunﬁﬁlf Shunt Compensation Inductor L1 ﬁaaqnﬁu
FUAIWAUN Y R, ANSTA LTS LARINN Shunting Effecc 99 Output Impedance
Capacitamce Co. udy Impedance Capacitance Cl AN Xco uas Xci
WADINMUTIUWAY  Inductor L1 -uar Load Resistor R, C_ Fuflaan Shore
Circuit dwmiumiwige (nsnzmiuazinda R, C uaz ¢, azudujvuuy Parallel
Resonance Circuit %uﬁ Response ﬂ{jGUWH ﬂﬁiﬂﬂlﬂﬂuuuﬁéﬁﬂlgﬂﬂ Shunt
Peaking filg ﬁalﬂpﬂjﬁnﬁﬂﬁyﬁﬁ. Xco uar Xei azanay umi  XLi azlﬁyﬁﬁ.
il Frequency Response tfuiu 1Jun1s0n Curve 1ﬁundaan1UnwnniﬂLﬁuﬁﬂh

lulinasva it

2. Series Compensation

——

W 2.17  u@NTIAe93s1auly  Series Compensation

AMUdunsly Inductor L2 ADEUN LAY C,_ & AIwWhgwn
C. zidlay  Short Circuit yg L, uaz ¢, 3:I9L0u  Service Resonance
Circuit Lﬁaﬂdﬁuﬁqounn ﬁuQﬁﬁﬁgaqnanﬁa:ﬁqqm Resonance wufanszudlnanny
C1 Q:Lﬁuﬁﬁ LﬁDﬂ?WUﬁwﬁmﬁﬁ ﬁﬂ Capacitive Reactance 18y Capacitor Co
LARRY Voltage Viﬂﬂﬂﬁ.D}J Resistor RL vm:ﬁﬂ’nni’iftﬁuﬁu Ltﬁinﬁ:uamwadﬂu
Cl QZLﬁUﬁWUﬂ?TUﬁ' ﬁhﬁhﬂflﬂuﬂWﬁﬂﬂlﬁﬂ an  Voltage ﬁaﬂnéau RL dmsu
Series Compensation azlu. Frequency Resp;nse \vloudy  Shunt Peaking

Coupling Circuit umq:dehﬁﬁnWﬁvuwﬂﬁndﬁuﬁQouwnndn Shunt Peaking Uszu

50 %
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3. Series-Shunt Compensation

-
o
»
~
b-—-ln
0
'A
Wy
‘sx

U 2.18 uﬂﬂoﬂﬁﬁﬂﬂ10ﬂi1ﬂﬂlﬁ: Series -~ Shunt Compensation

5ﬂﬁ7 Series CompenSation WRX Shurt Compensation Coupling
Circuits. UWﬁS%?Uﬁhﬂ:l%Uﬂ Combih;tion Compensation %35 Combination
Peaking ﬁuaéﬁ Frequency Response.Lmﬁauﬁhﬁh Series UAY Shunt Compensation
udq:Tﬁénnnﬁvuﬁaﬁquﬂdwuﬁgunwnnﬂnﬂaq Series Peaking Coupling Circuit

ussune 80 %
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2.6 C.0. Terminal Circuit Diagram

1oaﬁwwoﬁwqunﬁdﬂuﬂﬁﬂin3ﬁﬂﬁ Fousznauay Filter, Ringing
detector , Carrier Oscillator , Carrier Output circuit , Carrier Input
circuit , Detector/Amplifier , AGC circuit , VF. Output circuit , Relay
driver , Loop relay ufz Voltage regulator ﬁqnﬁﬁﬁﬁdﬁuﬂ:L%UﬁﬁlﬁBl%U

\URLA309  (Switch ON)  uwaneal

2.6.1 lunsfin1s13un197  (Incoming Call) AWS WAL LaATY
2.19 \J01aIMWIOY  Subscriber Terminal gni3un
Qﬁﬂlﬂéaqﬂﬂﬂuan ﬁUWWGnuaﬁﬂQ:ﬁo Ringing Signal
(du AC. Voltage Lﬂﬂﬂﬂ Ringing Signal 3:qn
Coupling ﬁnu Capacitor C2 ua:dnudoaﬁ Ringing
detector CR10  lmgaz Detect dpm  Ringing
Iﬁ¢ﬂu§mm1m DC. 1Un3:éu (Bias) 1n, Transistor
Qg Conduct * 1udumIzAWNITL38AT8Y  Ringing Signal
Fvidunsany DC. Voltage Tn9a Oscillator Q.

ﬁﬁqwua%ﬂq Carrier ﬂjﬁuﬁl 76 KHz. Jaulﬁ. Transistor

Q5 Fuidu Carrier Output circuit ﬁuﬁmmﬂmaaﬂlu

Jodpgafiazwnu  LC filter TuUsznaumns L.  Uas

2

25 lagas  Super impose lUfudfgsa DC. vav

Physical Telephone line (97 3 Uaz 6)

\Jon1y  Sibscriber Terminal lmﬁuamwwmL%unuazanuﬁhlﬂ%aq
Q:éu Carrier 28 KHz. uwwﬂqﬁnu C.0. Terminal gy g line 19
Physical Telephone 77 3 ua: 6 wnu LC filter Fousznaunay L, ua

Zg Treaz Coupling HAW  Transformer L2 Lﬁnuﬁwwqdqaﬁ Detector/

Amplifier CR, , CRg , Qg , L, , WA Q, laud Q, ua: Q; lu Aace

circuit Lﬁﬂ Q6 ﬁwuﬁua:éo Bias signal 1%: Qa %Ulﬂu Relay driver
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ﬁﬂoﬁudh Loop Relay K1 vyt uAe  Contact K _Loop line AB THU

s R2l s CR6 Y DC. Voltage

-~ e ot -
UILABNINAT Oscillator UMY Tramsistor Qg fiunian (Lovanuaidin3dum

1AnyAIY  Ringing Signal Ua7  dug atTEIRNHLFOMLRVAUILAWUENIL Coupling

Positive Voltage a:lmannunuﬂao Relay K

WnNY Transformer Tl Wz Transistor Q11 U7 Modulate fudgy W

Carrier 76 KHz. daanlufy  Subscriber Terminal

2.6.2 lunsfinnst3unaan 1fian1y  Subscriber Terminal —©Aw
AU Carrier 28 KHz. LUANINITHIN LAY INITITH W

inflaudurnvnisi3entantag Relay K, %19 Loop

1
line AB udlnguanylnsdwnay  Dial Tone 117N lAw

Dial Tone I Coupling ®WNU Transformer T1 was

Transistor Q11 \ioly Modulate AUIPY W Carrier

76 KHz. fisvsanlule. uazidogiuanneany  Subscriber
Terminal SU Dial Tone @ Azmyunuioiayinsdwin
Launyefinanasinne Tefazvinln, oscillator wngAAY
Subscriber ¥ uiuTng q AWFIMIZAIIMULTEY Dial
a3oolnsdw  Fufiasiiuavaln. Loop Relay K, JUERES
C.0. Terminal ¥WMWAWLTudomz Lipuanlnmuanomsu

MWL TGN LRYas Lsuny Lieiinuane Insdnazla
N,

™

A0 LR UMY INAWADIANS T
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2.7 Subscirber Terminal Circuit Diagram

i

WITN WAL YN FeUIZNayAIL Filter,Carrier Output circuit ,
Carrier Oscillator , Carrier Input circuit , Detector , VF. Qutput

circuit , Loop detector , Ringing Generator (QY Battery Charger Ty

AR L3 daiasay  (Switch ON) UanAvTl

2.7.1 Tlunsiinnsi3uniin (Incoming Cail) AWIWAL L 8uRATY
2,20 wavyy 2.21 Aaidinaunovag Subscriber
Terminal gaL%unuIR N LASDYNNLYEN Tagguang Insdwnas
ﬁu Ringing Signal Lﬂqujﬁl C.0. Terminal AN
n1scduntavuaneInadm o €.0. Terminal aziyZmy
Ringing Signal (Ju Carrier @7 Wi 76 Kiz. éuuﬂ
% Subscriber Terminal A wWAWwITN15150nTay  Ringing
Signal Qﬁﬂ@uaﬁﬂiwﬁﬁWﬁtﬁuﬁhLﬁg Subscriber Terminal
WA Carrier 76 KHz. wnuigas Filter Fgusenay
At Lpo Lo 2y 498 2, ymw9as  Carrier
detector CRy , OR, , CRy uaz GR, Linu"wenuiiie
AU]K Bias Iﬁ. Transistor QlO way Q11 Conduct
ﬂﬁiq Pinging Generator T1 , Transistor Q8 uas
Qg ﬁﬂqwuéuﬁmmwmni:ﬁuaanlUlﬁhﬁ:ﬁuﬁbmwuﬁbm13n15L%un
YauTuay uaz ey nonn Inadufusy asrinlnan Impedance

Vo9 Traasformer T, (UAsuly fnssualvannuy T

2 2

vinta3eolnadnidunsli, Bias uli Transistor Q,
il Qqy Conduct Fuwuazany DC. Voltage Inouas
Oscillator Q6 ﬁqqqudqu Carrier Signal 28 KHz

89Ny Transistor Q2 ﬁu[ﬂujqq3 Carrier Output
Circuit Lﬁgdqnﬁhluﬂﬁ C.0. Terminal ygzifig C.0.

Terminal . udga 28 KHz. lpuan a:uawlwwwqquNWU

nswInEsInlaonySukan ingAnssiy (Ringing Signal)
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“a:AB  linc SWﬂémﬁﬂnL{nuﬂwwé$ﬁntﬁaauwu1ﬁuﬁuﬁaw10
AN TR ORARIMUTURL Son 110 TRedtgaL 3utay
éiﬁna:dnutﬁnwﬁo Transistor Qg (ol Modulate
Audgm  Carrier 28 KHz  lAg3sHnupannigINss filter

Zl R 22 uas Z3 ludy C.0. Terminal

lunsiin913enaan  (Outgoing Termination) MWIIUAL
Brw U 2,20 uazgy 2.21 Tﬂun15ﬁwowuazléutﬁaéaﬁn
1qﬁnu Subscriber Terminal Unn  Transformer T2
10U Low impedance {nssudlva wasd Voltage an
Asouly  Bias Transistor Qq Fu10u7995 Oscillator
ASAWE Carrier 28 KHz Ineanlugy €.0. Terminal
lﬁﬂ C.0. Terminal 9U Carrier 28 KHz 15&:&50
TanwpwasTnadwingwlosnis loop line aB  Liipln
TWAWAY  dial tone LUNNY WAzlazifuadufiaz ON
Carrier 76 KHz Lﬁﬂéﬂuqﬂh Subscriber Terminal

ufa dial tome T Modulate NAUNM 76 KHz
Nt Subscriber Terminal —iufiButavmsui3unidn %uéiﬁn
:1afuifoy  dial tone funanyuayInadn dodugidn
dwanMgy  dial  laRdununeian insdwninaenisianedy
dgaiazvinln Carrier 28 KHz @onruuTnoALTImIL
AWMU dial  TAVHATN F9 C.0. Terminal ArdWIIN
$u5lAun1s  detect dnmnmionand uazuas Inguans
n97 waz L fiomanune Laumueinaensinae lauan éiﬁnﬁa:
awsoaununAulaedyg e dueasnuaanlunay  Transistor
Q3 Wolu  Modulate fu Carrier Signal 28 KHz

Uy C.0. Terminal
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aﬁU1ULdaﬁUﬂﬁ Lﬁﬂ Physical Telephone 1uﬂﬂ01u Line AB

8l DC. Voltage 48 V-its 'ﬁﬂgaqiﬁﬁlmg Transistor Q1 conduct {

ﬂi:ualwadnu Transformer UMW Rectifier dio™: Cﬁﬁ wae CR8 LWD

37 Charge uwumlAa3dsavla
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it 3

URDUATNTH AU TEIaUN T

—— Iy -

ﬂﬁnﬁm Pair Saver Single Chay::! Subscriber Carrier

duunIsviagwaantiiy 2 Tumau AsnnSL3unten (Incoming Call)  wasnasi3unaan

(Outgoing Termination)

3.1 19138090 (Incoming Call)

3.1.1

.
o

LJSTEHMUWHMWQéﬁuanawwq (Sbuscriber Terminai)
Qﬂl%ﬂﬂ?dﬂﬁ Ringing detector ﬂﬁq&ﬂuQUﬂiﬂﬂuaﬁﬂ
.3.0. Terminal) 923N detect  damnwlJunfou
aﬂﬂquaﬂuTWiWWﬁ (Telephone Exchange) twnlu ON
NEE] Ca?rier Oscillator ﬂ?ﬁuﬁ! 76 KHz LﬁﬂéﬂlU
ﬁqﬁnqunﬁdUawawnqmwuﬁhwa:éﬁmnm&%UnawnnuaﬂuTwiﬁWﬁ

(Ringing Signal)

ﬁmzﬁwﬂ%aqiw3ﬁWﬁwwqﬁﬂqunﬁdUawumwuﬂhku@Twﬁﬁwﬁaéuu
Lﬂ%ﬂdiﬂﬁﬁﬂﬁ?ﬂaﬁ Carrier receiver a:%ﬁé@mﬁm Carrier
AWl 76 <Hz qwnﬁnuquﬂadquawauw derect Lipauly
ON 2435 Ringing generator ¥1lWI9R9nTZRULARL T

o

AawdmsdnenaL3en nguans Insdwn

tioneanuuaenolafiuideonszie warany Insdwmsuaneavas
Loop detector a:ﬁﬁqqumanqﬂﬂﬁﬁﬁwqwunaQUQQﬁ Ringing
generator WazlUy ON <NR5 Carrier Oscillator

AWEE 28 KHz  tiBdu Carrier lUSVAUATSRANUYNAE"Y

tiogunauRuNEe Ui Carrier AWl 28 KHz
Ia azuindgiann  detect  tisly  ON Loop relay Kl

tHouaNguEelnsdmant arvy Enavanuaten e 3 SUanuuan
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3.1.6
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aumuae Insdm 1ipSUdRIN  Loop line udANIZMYANY
dognwt 3onaenun inlngeion uazuant SuawspuiinaunuAiY
et gagng Tmuﬁ@mwmmmawnﬁnwé¢%una: Mod lUAURg W
Cariier 76 KHz ua:aqmnm@mdnugnt%una: Mod NAUANY
Casrier 28 KHz latfidgm arodadazgn Demod nauidu
Faanws Tovvin Iniudaednodawasadunuaiu launiou L aSee Insdwn

§39UA1 (Physical Subscriber Telephone) %0 y Tu

ipivdagHnIUANTIuU ua:kuuiwﬁﬁWﬁﬁﬁLm%aoTwiﬁWﬁuﬁb
WA Loop detector pANUAUAIAUANEN Azl
Nff 99 Carrier Oscillator 28 KHz 7iuluguanu
QUn?dquﬂﬁa ua:Lﬂﬂﬁnuqunﬁé@hﬂﬁulﬂ&ﬁhﬂﬁﬂ%ﬁ Carrier
s8 Kdz 1AAAINEASY  Carrie: 76 KHz  22nuIWIONUAN

WA INIAWNIN  Open line WaunLANANSHRAD

3.2 nSt3gnean (Outgoing Termination)

3.2.1

pnuaunSuURIENIY (Subscriver Terminal) Lﬁﬂglﬂﬂﬂﬂ@
Insdwnaniasevnsdwnminln, Loop detector wudugnaly
ON 739 Carrier Oscillator IWang Carrier AuH

28 KHz @anludoAnuaUASAIUAIY  (C.0. Terminal)

MWRNUAUNIEUEUSUAAY Carrier 28 KHz  lAAzinAg
detect WO Carrier Wy tWetnlu oN Loop reI;y K1
TWHN13  Loop line fumanuguannlnsdwn Weun dial
tone LﬂHUW w%anﬁhﬁﬁlu ON Carrier Oscillator

76 KHz 79l dial tone Mod LﬂﬂlUuﬁnLﬁaéuluﬁthﬂjd

AIUYIIENIY

aunseANUUaeNeSUdY W Carrier 76 KHz @A
detect dQQYW Carrier dulm:, dial tone aaﬂuwlw!

Tatuidoontoninsdun
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3.2.4 legiunlady  dial tone 2 L Sumyu LRIy Insdmi
RaN"SAARG fonramyu  dial ﬁbnénva:ﬁﬂlﬁboaﬁ Loop
detector ﬁhﬁﬂ?OQﬁ Carrier Oscillator 28 KHz
ﬁq:éuluﬂbﬁnqun3dgnawéaanLﬁuﬁno 1 mﬂutaﬂwuwuﬁwquiu
Taounfiaz 1y Speed T8y dial USsy i 8-12 pulse/sec.
afivnnmiganuuanen1eliia3oaTnadmssuy  DIMF n3a Dial
Tone Multi Frequency dngnwt Jundvaylugnuaruds
\Joefiaz Mod  1UAfU Carrier 28 KHz aanlulaian
Lury

3 2.5 nﬁadﬁuqﬂnﬁéﬁnawnLﬁalﬁﬁhﬁmmﬁm dial Fu detect
3N Carrier 28 KHz (fuwgy 1 uapasdvdygmA9RaNT
AU Loop relay K1 fiauavtavmys Inadwniin, tnanuaunse

vanan oy Ingudis Insdwnmnsu

3 2.0 A Insdwn a1 LN fiviuuRnRa s Ao L AT AadInany

TvnsanAudedag it Sonlusyiamurmiunng

3.%.7  Lieirnanumuate Inadnn L aumunofiaenistinee lagut duy
nazhosy  azunyInadimanniadeelnadwn vinlnauans Tnadwn
¥inN1S  Loop line wqmﬁmmﬁmL%ﬂnawnﬁuaﬁuiwﬁﬁWﬁuﬁa
é¢ﬁnTwiﬁWﬁﬁhaaqdnuﬁazann13nauwu1ﬁh1éhﬁuﬂgﬁimaﬁmmwm
WATBWNRBVHNBAZON Mod U Carrier 76 KHz 17y
ﬁnuqﬂnﬁdquawu WA Carrier 28 KHz wﬁqﬁnquﬂidUaﬂu

NI Demod  nal L Tudyat Fuvnout vonia
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LA 4

LIBAYABINNEAUNTIAUIIN. UR2 I Insdwnny LASpe Tnadndan

7999 Loéop detector nqoéhuqﬁnﬁdﬂawan10a:éuﬁ@qwmlu
Off 79395 Carrier Oscillator 28 KiHz ﬁﬁpaanlﬁﬂb
ﬁnquﬂﬁdquawu ua:Lﬁaﬁnuqﬂnﬁd@hﬂﬂﬂlﬁﬂﬂNﬂﬁﬂ%ﬁ Carrier
28 KHz 1AAQImyndy Carrier 76 KHz  aanunituiu
w%auﬁuﬁhwﬁoﬁnqunﬁdquaﬁuﬁa:uih@nawaiwﬁﬂhﬁdnunﬂo

relay K1 123ni3nn196nmRg

g
——n,
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unfit 4

a3l uazAeENEN1vIAIN T

4.1  anwasnislueu

Pair Saver Single Channel Subscriber Carrier dwsauun
rluuinstnsdnluns@iigee Tnsdinauaay veneluiy wasel aumunsinde wasd

Wi10m9n 151103015 wwvosnidu 4 dnwecda

4.1.1 ﬁhumzmaqnﬁﬁtanwu1atﬁn ludawitfondy  (Seéond Line
Required in Residence) WA4LAIMUIANNAY A WI WAL LEuA

U 4.1

-

. PROBLEM

CABLE PAIR

SUBSCRIBER
(PRIVATE SERVICE)

SCLUTION
cC. Q.
COT S
CXR—j [ CABLE PAIR Cxg
PrY—_ | st

" |susscrIBER
(PRIVATE SERVICE)

FRoEny
-

LEGEND

COT — C.O. TERMINAL

IF — ISOLATION FILTER

8P =~ STATION PROTECTOR

ST -~ SUBSCRIBER TEAMINAL
CXR — CARRIER SUBSCRIBER
PHY — PHYSICAL SUBSCRIBER

U 4.1 Second Line Required in Residence
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4.1.2 anwusifuidy Two Party Line WRENIRAINUADIATSLRINNAY

tWudn (New Subscriber Requires Service) ®AWSIHALLIURA

wWwn 4.2 N
PRIQBLIM
ciaLs FaiR s2_ : - .
C. G - il ’ ) .
! ‘/ SUBSCRISER .
' \ {(2-PARTY SERVICE)
B sp ‘
. ) — -
U 7 lsusscrisea
R A (2-2ARTY SERVICE) *
, .
. = ~ "|NEW SUBSCRIBER
- A\ .
: ZoGLUTIGN .
c.o. 2
CoT . _ _SASLE PAIR S _—Fny
CXR —— 7 s ‘M ) .
PHY—I I} 4 [|susscmiser .
] (2-PARTY SERVICE)
IF \ . . .
) . > s? ' .
! | N e SEEETYT
. . ] ’ SUBSCRIBER .
. g A\l d { _ [t2°PaATY szavice)
LEGEND IF 5y .
COT — C.O. TEAMINAL = SP_ e
CIF — ISOUATIGN FiLTER - ] &R :
S? — STATICN PROTEZTOR U ST {MEW SUBSCRIBER
ST — SUBSCRIBER TEAMINAL ma ° HPRIVATEZ SERVICE)
CXR — CARRIER SUESCAIZER . A\ ..
PHY — PHYSICAL SUBSCEISER

U 4.2 New Subscriber Requires Service

4.1.3 dnsaziuloeuidy  Two Party Line udmaqnﬁﬁamﬂﬁw

.

fEnan (Upgrading Party Service to Private Service)

AMWIWATLTBATUA 4.3

[
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|R08LEM

SUBSCRIBER
(2-PARTY SEAVICE)

SUBSCRIBER }
(2-PARTY SERVICE)

SUBSCRIBER
(PRIVATE SERVICE)

SUBSCRIBER
{PRIVATE SEZAVICE)

¢o CABLE PAIR SF;___
. "‘*[ /g {
—f\ W
s
. —
< . “U {
: . |
SOLUTION “
—————e e Bl L ,—
o .
cer - .
Cxa-—f‘g*f ca8LE PaIR S ey
PAY~—— | .
IF | 7
| =
LEGEND
. COT — C.O. TERMINAL ‘ o —
.o . IF — ISOLATION FilLT.ER CXR
—_— ] SP — STATICN PROTECTCR :
ST — SUBSCRIBER TEAMINAL .
*  CXR — CARRIZA SUBSCARIBER A
PHY — PHYSICAL SUSSCARIBER i |
3U 4.3 Upgrading Party Service to Private Service

“4.1.4 Tuﬁhwm:ﬁuﬁﬁﬁﬂnwumaon111ﬂ1wﬁﬁwwLﬁuaﬂnqﬁhwﬁhﬁﬁuauuﬁn

wanITtEIBNwANULALTe lugwisau3nnslanus  (Sudden

Growth in Low Growth Area)

RS

\uR U 4.4
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X

e & * .
.PRoeLzm 127R ! .
A .

1 L1
se Ms? x\? F’CP f—Sr- rLS? S? ris? Mms?s Ms? ns:" ot

Sl LT T e Ll LT b L L Le e
B ol el e rﬂ;rﬂlrcfrc el ] e
) o H_s: L..s,P L'.SP s u.[Jsa is? c.:sa s sE us:_Lr;S; LiJSP

clcfclclclc c:l._c}'c!"clci.]c'

]

'socurxouz.zpq

- rLsp sse msr-' rl'!sp rLo'~'P I'LISP .Is; rl"v '!“SP r‘tsp rl‘s:— risP

zo. . ¢ 24-PaR - . : ol | 5 .
e R St B R [ Re Jhe B T BT Le
C. 0. SHELF - PRY| PHY| PRY| _PHY| _PHY| . PHY| _PWY| PRYI PRY FrvrSmv PHRY
. AL A\ \ \ \ A Ll w
HIITHI g tanbaRbo NP RPN PY A DA AT
i2cor W spl m spi 7 s;i W s?l T#;Pjﬁ?‘vl-}ijs;l—h"\éi" nfsgfjds#}js;ﬂ%s;fﬁ"'
SIS S/ (e Wi ORI (S R Ry 1]
RN 4 s (1] 37 [1SP rIsp _flsA.Mise r1s? Mise [is? Ms? Ms# Msz
LEGEND _l_‘cxazr_r_cxat;:cxa‘écx;l | cxa{écxlaltcmiécxa -Es:Cx'mE:}t_:xm '-cx’ai [CxR
. ” 4 | 9 | A T ) ~7 =~ 1 . -
COT o C.0. TERMINAL AT\ !F)—(\ sr(- 57-(\ 'é’f ST (r = (‘ IST (. 57—(. l 5 C h (‘ ;g—(.
IF — (SOLATICN FILTER . , . . .-
-+ §® — STATION PROTEZETCR : o
ST — SUESTRISER TEAMINAL
CXR — CARRIER SUSSCAIZER
PHY —

PHYSICAL SUBSCAIBEA

3U 4.4 Sudden Growth in Low - Growth Area

4.2 ANANURNINIAINSSY

ﬂﬁiWQ?ﬁWWWQ”uW Pair Saver Slngle Channel Subscrlber Carrler

uwlﬁuwum1iﬁﬂu1nmauumw101m1nﬁﬁUﬂaoaUnﬁmnau \fipas 1m1uud@m1tualﬂqwu

4.2.1 dNwwzA380L0UNUY  Double Side-band and Amplitude
Modulated (DSB - AM) dwnsnaelulugeuiatfagssunn

TUIRANY 7 Al

4.2.2 A9 Carrier Frequency 18y C.0. Terminal fUy
Subscriber Terminal n:ﬁaoﬁnoadnqﬁau 32 KHz uas
ﬂ?ﬂuﬁQﬁﬂ Subscriber Terminal [Uy C.0. Terminal
ﬁaqaq:qiq\m’}’mﬁl 10 KHz iy 65 KHz a"m'ﬁf)\]m’mﬁmﬂ
C.0. Terminal Tyfy Subscriber Terminal é:Lﬂuﬁnu

ATURAINING 75 KHz iy 140 KHz
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MUY LN avAnTsInadwnunoussinalng (denloadwd 28 kHz  dwsu

Subscriber Terminal Uy C.0. Terminal URzAIWDe 76 KHz

dmsu C.0. Terminal 11Uy Subscriber Terminal

4,2.3 Carrier ﬁgmMWHUWHﬁQﬂ (Maximum carrier loss) MY

2.4

lufiu 43 dB fimwd 76 kHz  FuazliAnarwggnned
luAmuAszaznvtagtaliale AMuIuIRTegLALda FILaRIA
DUNAIWANT N 4.1 azviulaanannsagmeiudussesnag
uazufiavosiaLTaluns@itluswisonAnnsgy . du1a9 Carrier
n3aszeznle o laanawanunuler wanislANAILAAUNAY

tauintialunisinanas Innaludin

Subscriber Carrier QZﬂad1iﬁﬂ Non Loaded Cable
\ONULNSN:  Loading Coil —winluazaanuuulvitnemiui

Pass Band lgiﬁﬂd 5.00 KHz Lﬁnﬁh

4.2.5 vaimuadgint Joowa lnsiwn uazdggnaiSenaziuluawin

AMUATEY LA INTAwn

4.3 7a37anns lugu

183711A lun19UNgUNSA  Pair Saver Single Channel Subscriber =

[

Carrier w1 lugw {ie

»

9l

£

-

Tugwasninlu loewiu  adovTnaduriuay =asuieTa ca-Phone
11 et 6TWX Sets. .

1ﬁﬂﬁu1ﬁﬂﬁ11ﬂlﬁﬁﬁﬁzuu ground start PBx. Trunks
lﬁﬁﬂﬁhQUﬂﬁd, C.0. Terminal 7@y Pair Saver snufy PBx.
luawnsalusautummansdu

1ﬁﬂ1n130ﬁ133uu Pair Saver 1U%0Uﬁﬂ Trunk Carrier
Bu 9

W9 Voice Frequency lulmsanuuulidmsuiadoenng
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4.4 DY WInATA

—

1. Method of Transmission ............. Double Sideband Amplitude
Modulated

2. Transmission Medium ........ e One pair of non-loaded

single or mixed 19,22

24 or 26. AWG cable
3. C.0. Carrier Frequency ............ 76 KHz ¥ 100. Hz
4. C.0Q. Carrier Transmitted Level .... 6 dBm < 1 dB

75 Hz

1+

5. Subscriber Carrier Frequency ..... . 28 KHz
6. Sybscriber Carrier Transmitted Level O dBm 1 dB

7. Isolation Filter Frequency cut off 4 KHz

8. High Frequency Line Impedance...... 135 ohms nominal
9. C.0. Voltage BedqUitEdl/] . .o . I, Tl V.

10.  Frequency Response (referenced to

1 KHz) i 4 dB (300 to 3000 Hz)

11.  Loop Resistance (Subscriber Terminal

to Carrier Subscriber Telephone) 25 ohms max
12. Dial Pulse Rate teteciiiiieriieas. B8-12 Hg

13. Dial Pulse Distortion (send 60 %
break) 50-70 ¢
l4. Current to Subscriber Station with

Average Telephone (180 ohm) and

6.25 V Battery ....... e et 20 mA
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ASAAY Wasn1syIv s

5.1 NSRRI

ﬂauﬁﬂﬁﬁﬁﬂﬁbQUﬂim Pair Saver Single Channel Subscriber

Carrier dI0uagniuiiasnavalLiunissail

1.

AnunTarmuATBRUNl LazTaUTN ATy

AITLTBILLY - Layout  TuluoysAsu (oununetatgsny , same |

AIWANLIY uazANAIuagt Ao luan dmsutfurayaluniatnge

T

afinaneuenleols. Bridge Tap azmovtinendng 1 ualdlunns

AWIUMIANATI WYL EE LATAI WAL

53165:UU Subscriber Carrier WYY 7 99 1ULﬂLﬁal5u

Viuari: Jemoudtgne aasInagfiaaiieaiu (iodoviunigfia

Cross Talk

nsifild, Battery @79 Charge IMifunaUANSEnGN

WA9ZAATNAUATE  C.0. Terminal Iifumay

- mﬁnL5an13ﬁh1néﬁUnﬁdﬂWﬁﬁwébw1n Inverter 30 A.C., _
Power Supply

- @wiian FousINIY  C.0. Terminal lUSy MDF  Adsifu
Shielded wire

= AIIRTIRFBUNTAAANIIUU  Grounding 194 SuUSDunufiagy

aunsu  C.0. Terminal

5.2 A1UIS9Shw

Ugmnd@dgiwuuey 4 lunsungunse Pair Saver Single Channel

Subscriber Carrier u1luniu AaUgmivavidey | Uamndgg et Fun wasdgniann

Battery  fuwadquaning wazizunlylasvi
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ARGIUINITUAT

|
I
|
|
|
|
|
I
|
I
|
|
I
|
I
I
|
I
I
|
I
I
I
|
I
|

2.1 Battery dead LﬁB
Ameng Ty
2.2 Battery dead LﬁD

tiiovan vl Ay
NavaAn Charge (Ni-Cd
60 U Gel-Cell 90 Ju)!

f. @ Physical 17i3un
(Off hook) ynifiu |
Amuadelui W Charge
,lﬁﬂ Battery

I
I
I
I
Ringing Gircuit I
vwfiaung vinlnlalu
UIN LWSSINSHRRe

ﬁﬁ:uu Subscriber

Carrier

-

I
|
|
Unn I
I
I
|
I

nouRasvianounnafalag 1y

V.0.M. #3atr3avin

[ 1. dmmauidoy | aung l I5unly |
|- I | |
I | : :
| 1.1 Mdu9 Beep luas | fiAAN  Subscriber ] mﬁdaaaumnﬂdwugmmwuua:'|
I Carrier | Terminal ﬁ:ﬂ:ﬂﬂqlﬂa I unlﬂaﬂamaqtﬁau Subscril
l I - b . I R ‘w A I
| | tAuaninmus | ber Terminal lenauﬁwll
I I I un I
I | I '
| 1.2 §1809 Tone AWl | JuAdusunauatn TV gn | 11 Television Inter ,I
{ U3zunm 2625 Haz., } aw TV Iﬁﬁm%aqmdaa@ﬁné} ference filter lauavriul
| WA VF 189 | qual Subscriber Termi| 13
| Subscriber Terminal I nal I
! I .
& 5 z Lo B ' ! i ¢ W ~

| 1.3 ULﬁUG?WQ AM %93 fNaUN9 Subscriber I ﬂ?ﬁIMQﬂUULUaUUNWIﬂ
} FM.5UnUN1y Sub Terminal aQIﬂﬁanﬁﬁéu } Physical Line nﬂLﬁUd~
| scriber Terminal ﬁh 1 | Iﬁlﬁ ﬂjﬁIﬁnInterfenxmeI
| I Suppressor

Il .
— I

- I
2. Ugn1 Battery ang | 1o

|

|

I

I

I

|

Battery

19, 220 VAC uazilinday
Wlawyn Charge Battery

[GEEEN
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filter qumqu Phys1
cal line Luawtﬂn

Wﬂdﬂﬂu Physical

| 2. 0w Battery | anng | Funly |
'I I | |
e [ I
I | [ .. . |
| | A. &8 Physical ﬂnawa | lv 220 vac uariiimdny |
} , aanwﬁaUamaaﬂa1IﬁMﬁé; WUauyn Charge Battery ;
| | wawininluilwn | laease
| I £ I
SINGRY)
| I I
I | | ,
| | N. tAAn1SaRIvasly | R973T00F 1 S9A0Y
I =" Physical 1ine W8N
| | L/ /e I
| | ground LUBNINENG |
: { WJuvaviaida |, dne ;
, R R ECER IR
| | I
{ : 3. @ Phy51cal mﬂmmﬁa} ASI9TOU L SURNY
| | UHTWUMWUWWUNOi 219
; , C.0. Terminal IUUq {
| 3 | Subscriber Termlnall
[ | I
: | |
' f 1 -
| u I -
} 3. Ui 3oedana Son | cRIvY I Sunly
! | '
I |
- I | .
3.1 duaiFonviannenda | n. Iuwongumaﬁqtnmaﬂn | w1913ulrentstaunsa
LduaiSeniun { ﬂvﬁnmwuwﬁuaq e { Luﬁuuawuéﬁwﬁ'
' | dR2935 ua Ground |
{ fig drop. wﬁamﬁu VF{
I LhN) Subscriber '[‘ermlnal |
I I .
: . Lﬂﬂﬂﬂﬁmaawuaaunu {'mﬁdaaaULﬂ%anniﬁwﬁuﬁa
| FEmIN Tip uas Ring| uﬁIvIﬁénﬁaq
I
; A. Asvieuanns lugvian A9TONMA L Fouan L oy
| Lfin Bad Contact anmn Ty vt Suusan
|
{ J. ﬂﬁh Isolation filter
I
|
|
|

I
I
I
I
I
Inﬂﬂmmmq Isolation :
I
I
|
|

7t Physical line

I
I
|
|
I
I
I
|
I
|
I
I
I
I
|
[
|
I
I
I
I
|
|
I
|
I
I
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|
I
|
I
I
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|
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I
I
|
I
I
|
I
|
|
|
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3. ﬂ@n1&5&0uﬂq3mtiﬂﬂ g Faunla

—_.___..._._—-—__._..—-—-—-.__-—'————.._-_.-—-—..———-.___..——._..———-————-————-——————.———-—-.——-——-—sl

nyunustas lus 1ie)
Terminal gnL3unazvin

nﬁmuﬂﬂwIﬂIuﬁhLﬂmn Ty
9

>

|
|
|
|
-
{ AUNLASBY Subscriber
|
|
|
|
I
;
| A8 2. Ugm

3.2 (dvutFonluf 1um3a; n.Battery asu 1dudamn

lufitZuvi3onlu USNNRDIRIIRTDU

I

I

[

I

I

|

|

- ; |
Tnidovnszfiveanie lu }
!

I

I

|

I

I

Subscriber Terminal d ' I
9.79 Subscriber Termina) IR RRONE MR AT R et

szaslnaifiunmuauias | nounisiney 1aelT. Test

|
|
|
|
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