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o VoA 1 9 Y A a a
AUTUEINDYUDIVINININD. ... QAN UaL...... GIRARRNG
< Y Y A 9 A
AIMULTIVDIVINRAD.......... HDA (‘Hiﬂ ......... ﬂll/alfll)

< A a F) Y A v A Y
A5 IVRUAT AT UV uRsURUAY Tan.....1ea
(M30......AN/%Y )

Y Y &
TRUE HEADING vo3twiduily. ..o

MAGNETIC HEADING Y0398 uifl........ 94980

=
-139 -
9 Y A a
mwmgﬂumiamu
Y Y o o Y Ao 1
VINRTINIAIUVUNYUN
A
- N0 -
Y Y o w 1
VINLRINTAITOUAIT UM

T ldswavesaanald

A A
LIMNUUUDUAD....cceeeeee u.

v v ! v Y A
VINLD1L I CALLSIGN UDIUTINLDUND

'
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M3Pu edanudveIIL Anwi.....

1 v 9
m3guitedanudvestms Tuvae i

Y A ' a =
MHz lavise 14 AAMD.er MHz.
Qrr lil¥
~ ' A A A ~ ] Y o o ' =
QTU amivesuilauaziaiola anflvestmdadauanar.. . w.dwa.....u
QTv azl¥dmidns GUARD dmsunuiianud  ngan GUARD 1Anaawd .......MHz
Fa A
.......... MHz 1130 AUANAN...... 0. DN....... U NIOAUAIAY.cco W DY W
QTW e1msvesfseatimiluedials dyenTinlie1ns..... . AoaMsANNTIMAD. ...AIU
QTX nwazasaniivesnudaBiedndeny  iwdwzdaaorii PBawundegiimsudavenan
v Y o a Y A '
mnesunsziazuenenanlavse i
QTY wwsdujsmih lifinamaniunian wdridajani lfnmnamaniai
e lfailela DA (SR R P (YR N L .
' o v ¥ ' VoA ' v Y o v ¥ A a A A 1 Aa 9
QTZz mumdrumeelavse i NISIAUHN. ... 1AT090Y 130 1593070 H30AA10 HIN
150Ul .........
%320 QUA - QUZ
QUA "ufivnmnINued CALLSIGN 1hanseld  fified1ins19ues  CALLSIGN
9 2 9 Ay % AA g A P
QUB nymudsseazdeatoyamartuniimdl  HfedoyaNMiuAeInT.
Yy A 1 Aa < o a o @
1an50'la feam1a A 2an WAuIFo T9900 e
AMWOINA VUIA ANVUGIVOITINN IUATY
=) dy dla d' o [
mtleyueniuiA (@01ud q himsnsaia)
Quc nwldsuinmsnatimdunila Anafu P 1859 NANIUS IR
QUD M 1dsunamn....(@aihnasuinmiely i l1dsuaaIuan... ale......(Ju nal)
QUE wuemnsawalnidminiu...... (lne  wdrenwnsonalnadwinm......
sanqu 019 198w 1anTeli fldnawala Aanm......... MHz.
QUF wildsudyanaudweanumiomaenin... i ldsudyaraudweniutiomaoe
(@ntimdoun ) viselu VMo SR 1 .
QUG mmazilarunTealiisouasldnse 'l ansetfifunielseuai. . na......u. 1d
' v
QUH Tilsaudsnnunaoimailagiuiseay anwnaeImAilagiumieszaihmeamiy
F
dmzaléwseld (M1e)
Qul  ihsesveanuinaumse 'l Tvhisesvestmiinlsms 1
QUJ  NjWRI TRUE Track Noglwuvi1d vy TRUE TRACK fvg lunudhwdide. ... ogen nan........u.
A d A = d' & = 4 o
QUK ﬂqmwgg%'qﬁﬂ1wmaw1wum ....... (GRIND! ANMWNSLDYN........... WU (s1useu AR mmfﬁ)
1éwn5e'la
i A3 A ] { A g A I ~ 1
QUL njamdsanmmgnaauiiui... lansela  anmgnaduimiui.. afu GiSeu Tamidhu...)
QUM idvzady ldianumuind 1dvse la mund lmauaulng 1a
QUN Fovosmuagludummislndifesiuifoves  duniswiovesdmidr TRUE COURSE
Y Y = ' < A
dmise i T R RETC L X o N
A
ST e
FOMIUOE TUAMINUL. .. AZATA.ADIVYA oo
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Tovi50 i
A
- 1150 -

A 1 1 o ] Y a2 [ a

Semuegludumislndifeaiy. . azdya

....... a0339a laglisauansdumii

<3

TRUE COURSE iazanus 1 ¥nsuéae
QUO T eiMIAUM 1A50911 130

LERN TG I I ISVETRL

9 a
Inafes....azaqe.....

U

GLAONE

Qup vhuTdsauansiumisiioguosii
Tag Tlmiesosnteniud wg
n5onen 1 1 92 ldnse i

QUQ R dene lanuafadi douma
wie liuazduiunsesiuvesiez 1
e lielumsthsesvesniumie lui

QUR é’iaﬂ%ﬁﬂ

ll@%} ﬂim(’]f’\]ﬂ“]f’\]mm’\lﬁiﬂﬂﬁ

}l

* 1835 uiSoyTnudvsod
33 umw'mmaamﬂ%ﬂmamaamﬂwuﬂu
LA IR

QUS yhurituiSediihimiedsoaiianieli

9 a
* f3a30 lunzia

3

* {30ATINVUUN
* 500u114
QUT 1huezldossuaasdumisiifiameg
QUU udeamslidnminitenieniosiuues

9 9 1Y v o 1 9 Y 1A [}
mwmWﬂau'lﬂmmgmmmawwwmﬂﬂmia"lu

Quv lil¥
QUW wnegluninudui....azdya
009990 1o lny

QUY srydmnisveuseemaoavesls

Quz lil¥

w5 9111390 Q-CODE (100 /1)

Tsadumnuinalndifes... azdgae... a01dga

] v 0 oA v Y v
mwmmmﬁmmzmumagmmm‘wmmﬂ m],‘WTHEJ

seenaiud1 wg aonld

' {9 ' <
Iﬂiﬂﬂ?ﬂqwmﬂﬁﬂWHﬁﬂﬂulnm LAZTINMIUUDIUN U

A A Y ¥ o 1 Yy
LﬂifN‘]Ju"llEN"IJTINH]WﬂEmWﬂth/\luﬁﬁNclﬁﬂ’Jﬂ

9 ana

AsontIn

+ 135ugnIsidrodiauda
* 185 uiToyTnndn

llfz{ ‘]Jﬂﬁ‘]ﬁ’)ﬂlfﬂﬁﬂ%?ﬂ%ﬂ%?ﬂlﬁaﬂﬂiﬂwuﬂHLLZ‘I’J

Y Y &
VTN UNU

Sunafinamauanadae..wg aulil...
TsahiSensensesiuveaimmse

¥04...... (¥0139, CALLSIGN ) llfidumais

+ nduTUfidumisve s Taedsdaygand o1 uaz
CALLSIGN Y0311Ufl Ao MHz

1% k2 ~ a [ 1 A
* ﬂa‘]Jhl‘]JIﬂEJLLiN TRUE TRACK 9934132089 NUNIUN

YN umuwamamamaamam ....... u. ﬁl’JfJ ......... (111/\] nY

3

A )

A
sx#x5 Q-CODE At IATU0UIATIZH0IN HSIAQX *%s
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1szaameo

AA ALL AFTER
AA NEW LINE

AB ALL BEFORE

AR END OF MESSAGE

AS : WAIT , STANDBY

ABT ABOUT

ADR ADDRESS

AGN AGAIN

ANT ANTENNA

BCI BROADCAST INTERFERENCE

BT : 1¥uiteusndony

BCL BROADCAST LISTENER

BK BREAK , BREAK ME , BREAK IN
BN ALL BETWEEN , BEEN

BUG SEMI AUTO KEY. ELBUG = Adotaanseiing
B4 : BEFORE

C : YES

CFM CONFIRM , | CONFIRM

CK CHECK

CL : I AM CLOSING MY STATION , CALL
CLD CALLED

CLG CALLING

cQ CALLING ANY STATION

CUD COULD

CUL SEE YOU LATER

cw CONTINUOUS WAVE (3¥auaia)
DLD DELIVERED

DLVD : DELIVERED

DR DEAR

DX DISTANCE , FOREIGN COUNTRY
ES : AND

FB : FINE BUSINESS , EXCELLENT

M FREQUENCY MODULATION

GA GO AHEAD

GB GOOD BYE

GBA GIVE BETTER ADDRESS

GE GOOD EVENING
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GG : GOING

GM : GOOD MORNING

GN : GOOD NIGHT

GUD GOOD

HI : TELEGRAPHIC LAUGH, HIGH

HR : HERE, HEAR

HV HAVE

HW HOW ( Anuniefiufass HOW DO YOU COPY 2) musudaanavesruniiusuls
LID : POOR OPERATOR

A o <y ' ' o a 9 o v o
nsnluswaid Tnsay wladlulnen uenseua anwswdrnnumuiedugunsann dsindnin

v < Y o ) g & o o
( Ulﬂllﬂﬂ\llﬁﬁlﬂi\i Vl'f)“]Nﬂz‘]J']fJ ll'f)"ll!,llfN Iq1) L‘]Juﬂ']ﬂﬁ$ﬂnl']ll @Lmau LASIHYYAN YN

MA,MILS : MILLIAMPERES

MSG MESSAGE

N : NO

NCS NET CONTROL STATION

ND NOTHING DOING

NIL NOTHING , I HAVE NOTHING FOR YOU ( RTTY )
NM NO MORE

NR NUMBER

NW NOW , I RESUME TRANSMISSION

OB : OLD BOY

ocC : OLD CHAP

oM : OLD MAN (gﬁamﬁw Lﬁauéﬁﬁ%ﬁuum)
OR,OPR : OPERATOR

OT : OLD TIMER , OLD TOP

PBL PREEMBLE

PSE PLEASE

PWR POWER

PX : PRESS

R : ARE , RECEIVED 14uduilosudonim’ad 100%
RCD RECEIVED

RX : RECEIVER

RCVR : RECEIVER

REF REFER TO , REFERENCE

RFI RADIO FREQUENCY INTERFERENCE
RIG STATION EQUIPMENT

RPT REPEAT , REPORT

RTTY RADIOTELETYPE
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SASE
SED
SIG
SINE
SKED
SN
SK
SRI
SSB
SVC

TFC
T™W
TNK,TKS :
TT

TU
TVI
TX
TXT
UR
URS
VA
VFO
\'A 4
WA
WD
WDS
WKD
WKG
WL
WUD
WX
XCVR
XMTR
XTAL
XYL
YL

ZAN

SELF ADDRESSED and STAMPED ENVELOPE
SAID

SIGNATURE , SIGNAL

NICK NAME (HANDLE = a8, %’ozmu)
SCHEDULE

UNDERSTOOD

VoRAINOU

SORRY

SINGLE SIDEBAND

SERVICE

ZERO

TRAFFIC

TOMORROW

THANKS

THAT

THANK YOU

TELEVISION INTERFERENCE
TRANSMITTER

TEXT

YOU ARE , YOUR

YOURS

SK v0a1nou

VARIABLE FREQUENCY OSCILLATOR
VERY

WORD AFTER

WORD

WORDS

WORKED

WORKING

WELL , WILL

WOULD

WEATHER

TRANSCEIVER
TRANSMITTER

CRYSTAL

WIFE

YOUNG LADY

sulhi1&ae Gnnan Trun 1id)

L1}

14

A o
UauUn

3
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73 : BEST REGARD
88 : LOVE AND KISS

< do
ﬂTiélJuﬂ’NllﬂVﬂ’t’JElNlli ?

' A 1A Y Y
1. e lifidlaldeg

1 a 1 =Y 9 d'dy ]

- ¢4 Q-CODE “QRL ?” #onoImaasusignouniiglaldnnudiivnie’l
Y = ' 4 ' 2q Yy ' a4

- fllauaoud “C” Fananeanu “ YES ” nlddwll « QRL 2~ gesnnudon

4 A o < ' A
- i lilimsaousy AreAuIAMUITUIN

2. MAUNUIAIBMSITN CQ 1130 CQ-CALL Adil
-CQCQCQ DE HSSAYOK. 3A59 30 3 ey mimiuseilg d1luiilasaeusu cQ 1W5en cQ $19n

o [ A <
- oans K mnulasldeuudineudie aslasnld
Ea
3. M3 QSO Hu
Ea
KN #1009 “ADUAIS” UAIIZIARWIZganIHmiy
= 9 9
- AR #1189 MIUIY “9VVDANY”
- BK ¥111899 vovadanIg
= [ Y Y
-R wneda Suveanulaasudiu 100%

4. MINAINGAD

v Y
-SK QRZ = vagamsaouunn uadinasuiledlunnudied
a v w o A o o =) 9y 2 a0 g
-SK KN = wsgamsaeuuna uavzdinssvilsnaiesvilsaaitigamednviaaatimniuv
-SK SZ = ¥oamnan1il uAdiAs STANDBY (Wo3UMTIFoNIUINTDII0U

- SK (VA) = vaganmInauIna
-CL = udsvollaam1il “1AM CLOSING MY STATION ”

v A o < "o
wrrek (AT UAIDEUNBUANT DBINITY

'
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SIGNAL REPORT

Y =) o @
151 1d0s l591nmssne s ndauana 2

v v
m3snesndyanudunarsszuanaislinniudu uandrsedinls Aanmeiug
' 1 Fa Fa v 9
apuisgmisderiioasududuiu mssnesndyanuldszuy RST Falisomsdail
R = AnuFanulumssuila READABILITY
S = anuusvesdyausyuld SIGNAL STRENGTH
T = anuuanlaveudea TONE
o .
R WBg 5 52A1
1 = Suilali'ldias UNREADABLE
2 = lisesdilaeenmiluiied
3 = woilaldaeanuendruin
4 = @ Sudeanuldaureun
a A o v ] 4
5 = dow SuldnsudIuauysel
S 19g 9 5A
1 = gaumnauunusylyld
2 = 99UNIN VERY WEAK SIGNAL
3 = 991 WEAK SIGNAL
4 = 1ol%1# FAIRY SIGNAL
5 = anald FAIRY GOOD SIGNAL
6 = A GOOD SIGNAL
7 = dyau59111na19 MODERATELY STRONG SIGNAL
8 = deya 959 STRONG SIGNAL
9 = dRyausINga EXTREMELY STRONG SIGNAL
' R o A 4w v o o A4 & a4 o g a & ayw
mued Idiflunnanumsiwesndyanaliuimin msuu R dudeduanud lduw q anudungiegmnaiu fide
Awa 11 A~ Jd @ = o o 1 o q ¥ I Ao 3 v A Yo o 1. q Y
A3 RITAeYd WesweINdm g IMveIUA MuadTanmdedtad i lvdluide duussemduany mylsmaedeln
wornzduanusuiu dseleninlasy Ao
a. luifamssunivaniion

3 4 [ A L4
. Tundvesgilnyal azilszvda BATT Baoiggilnsal

1
IaAa

a. Wumsuaasdsnnundon gulnsaiavua liliing
T iog 9 38A1

I = @oansun Taduanuidnauinge

2 = 1 @IINT N
VERY ROUGH AC, VERY HARSH AND BROAD

3 = @oandindeiulFussdu i LifimsnsesldiFenes
ROUGH AC TONE , RECTIFIED BUT NOT FILTERED

4= 1@8ans1 Msnsesnszuada liane

ROUGH NOTE , SOME TRACE OF FILTERING

16 filerinIngainsiau HSSAYO — THAILAND GROUP 1996



= idvadansziiiouaginn udingldlanes uandanall RIPPLE MODULATED jutisog

)]
|

=)}
Il

ifeadianszioneg i RIPPLE MODULATION
7 = 1@vufeud i RIPPLE MODULATION agiantion
8 = i@eunoud Unsuieutionn

9 = @earanuuanla 1519910 RIPPLE MODULATION

Glumﬁmmﬁﬂ%qﬁﬁﬂﬂduﬁuéfmm R - S Al MBIMINZ HOAITABMII WD NdQAMIED ualudnveaiy
na1e Taemmzes198eiiu TONE mmiﬁﬁua%’ﬁfuﬁmﬂaﬁu@iasmﬁﬂwammqi nanfie u 31 TONE fis I@unaezilu
TONE fi# udsiufiga luiifludaszin CLICKS CHIRPS 1as SUPER-IMPOSED HUM dayanaidaumnniinmiuila1d
TONE = 9 OK TONE REPORT 919 91nuaniias o1y

Y a J a o ' Y A 9 1Y
a1 Finesves POWER SUPPLY FILTER tiavieiuligndes mansziilenyes AC RIPPLE vzidn lzilunn

€

A '
aafinudieenoime

o

' v o Y

4 { s ] o
WhuSudyaiudioniodinld CRYSTAL CONTROL m33wesnuesmunizaoinosmeniodnys X

De  Q

RST 469 X

o

v A ooy Y Y A s
1 ﬂJﬂJWiuWVHuTUhlﬂll CHIRPS MUABDITNDINN

RST 469 C

o

uaztdanuiiusyldll KEY CLICKS %30 KEY TRANSIENT dula viufzdesinesni
RST 469 K
4
Veiidayanaeaiiie CHIRPS 1ag KEY CLICKS myawosndayanuizilu
RST 469 CK
S v
Aatitludu
a ) oA Ao I A SAx ¢ o '
myanesndya sy RSTiudsisuily dudaniidse Tom! Taomwiziu Tnua cW ludw HF tay
Taommzauiidlu TONE SIGNAL $1ufluedia’ls fidsz Temipdials srdegiudrfunsy
d' o v 1 a QOJ = U J
ailgmni i dyana cw hivigniazeinazduiiog 3 uuy 1dun
KEY CLICKS
CHIRPS
SUPERIMPOSED HUM

Haymiden 3w lddyamvesszuy VOICE ideve ldondae

KEY CLICKS

2 A A S dAae = A
“faan” Wﬁ@!ﬁﬂ\i!ﬂ']giaﬂg NNAIINAY ON 1ag OFF Hivazae KEY CLICKS

o

KEY CLICKS hirfisaudvznennusiainuinsiz i uennndesdsnauda axiidyanaeensimealilsuniu

~

A oy
aADIUDUDNAIY

Y Y A a o A ' < |
o lmaieseedadaladinlasdagzildua s CW il KEY CLICKS M1u9giHit WAVE FORM 11ug1)

a4 v A A a o s A 24 ' A A
ﬁ!ﬁaﬂﬂﬁ]ﬂiﬁ Nﬂxjﬂﬂ’]ﬂﬁlqlu LfﬂaENmﬂﬂﬂucluLNﬂ@ﬂmifNﬁﬁ%uLﬂﬂﬂJi’!ﬂﬂ@ﬂﬂJ’éN‘I/nu’éJ’éJﬂ’éJ]mﬁGluTmm CW Nau0

' o ' vy A = Yy g ' I
3.720 MHz TI”I‘LJmﬁJﬂJuGliJJW VDINYLLULN OUTPUT ENERGY 'VIE]@ﬂ@’]ﬂ']ﬁhlﬂiuﬂ'nﬂﬂsﬂgﬂﬂ\uﬂu 3.720 MHz hlllﬂ?i!.ﬂu

1 nd'
DYNDU

'
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#9'1113/9151 ON-OFF TRANSMITTER OUTPUT 115231 eiouilunazaziuaauaedanavusiui

JR I P & o d' A Y v
ENERGY ‘ﬂ‘luwaﬂizmmzmﬂmuslugﬂuumm KEY CLICKS Lﬂummuwmﬂ KHz Vl“lJfJ‘iJﬂﬂiJﬂ‘Vl‘l/lTLﬂ“MJg‘VNﬁ?N“UN

funTesdsFuibongaveavesiiuiiuvaz 319 KEY CLICKS 9onn1usafiad TURN ON fi TURN OFF

4

] !
WUIIVUH LBU

& ' ' & ady 3 o Ay Yy ' o o ad
Wers e “aeliiiieis1 ON-OFF Adarennuiiige” duil lananeanuin s dunzdd
A N ° ~ ' ] ' A T A o ~ ' A
wnatadlu 40 Ayl uaswz Idanumned “nsesdusuiinusingan POWER = 0 ligyaiiilu FULL POWER

o & a o 2 2 a
wanduu iy 0 (ZERO) Bnasaiu Sunu 'l

RISE TIME DECAY TIME

g N

—
N

— |<— — |<—
+ ' MAKE + 'BREAK TIME ———»

DELAY . DELAY

KEYER
OUTPUT

Eﬂ—KEY DOWN—’E‘—KEY UP—PE
MAKE BREAK
v & = =q Y a9 = '
W']Nﬂ']W‘]JigﬂfJ‘UGU'NUuu Li']Lﬁﬂﬂ!?ﬁ?ﬂi%iuﬂ'ﬁﬁuﬂuﬂlﬂ NO POWER ll‘]JiN FULL POWER 71 RISE TIME

a5 15 8nIaMI5 N1 FULL POWER 1184 ZERO POWER 91 FALL TIME (DECAY TIME)

A

A fums s idyana cw viedyanusiiauesaiill SHORT RISE TIME #1 SHORT FALL TIME dayaaiil

=T} Ao o = 8 A o
Wudyaunil KEY CLICKS jidugnanzidlugidamasuagia

Q

[

a 7 ~ < ' | A '
A B eaad T Itz Tydgildyana CW #1)5171910 KEY CLICKS 9211491 WAVE FORM (uginianueeuazyy
liifimasy
9 2 i Y ' A a o s & A a
dmsunm C Wunaa iirungunIoniawes an A a1 Fign GENERATE eone1ne 11 Taswafiiaain KEY
= = A (9= 4 a d? A AAq Y 1 c?/’ 9 A
CLICKS #9zi] ENERGY 1 liifie1)szeadvians KHz ifaduiiveuvesanudi ldavegnidesdng (Soaunan vu-

a9)
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Jsudilauny KEY CLICKS

14 KEY CLICKS FILTER %5014 SHAPING FILTER 439 ENERGY 91 liidatlszaani Ineamesozinli
TRANSMITTER OUTPUT i 11 gaagegadnas uazagyinlf TRANSMITTER OUTPUT aanngagegailudigadnag
& o q ¥ P A o w Ay 1= 2 Y Y I gy
¥z 1d WAVE FORM iig1nsaiieouazyu $10a ENERGY 9 luiatlszasd Inifosas 9innate KHz iiu lindes Hz
~ q v ' Y
Nvounnud lFanuuaazing
Yy 9 1
MVoaaUnININ

«ozlslifine KEY CLICKS ludyana cw 2

Y
2900011 Tag' 1509171 SHORT RISE TIME ttag SHORT FALL TIME Uadifte3 atan

CHIRPS

3 A &£ A a A 1 a dg’ A A 1 1 A
CHIRPS Niiludnilynmilfitnannniesds Tno CHIRPS aziiaduiiom3o9d9uoanin SHIFT A2 11

o

< 9 A A A Ao ] 3 J ad A VA Y = A =
nNUDYLNBAINNNA (Y HHTRRE] ANNANITUY noulanofdviso OFF Vllllﬂﬂ’)) Wava3 CHIRPS i]ﬁ/lﬂ‘l’iﬂﬁﬂ']u NIDADIU

[

' 9
9 SUdNUVBINIUIDY CHIRPING SOUND unuiinziilu PURE TONE 4098nd106196 il

i@oa 1 @ an an vz Idowiu 1 3 1 34
£ A Ay v @ @ @ 7 [l dy o a A [
Fuilwsen iayndumssusiauesmsuil CHIRPS dnvzimauninmsiusaau lWiwes OSCILLATOR o4
POWER SUPPLY ulasumlas ) luvmzinushmsdsdyanueeneima insesdsesmulianifioz CHIRPS 14 &1
Tnaavoseaadawmesiaou i) Tuvaziimsds lunsaifuseduliihues POWER SUPPLY nldsuinlasniuazdes
1/511/39 VOLTAGE REGULATION tijenu1d VOLTAGE REGULATOR Nfinanwga useauluihozaan lisins

A 2 o 1y ay 9 a @ o a !

SHIFT Tuvagimunanddsdyanueeneima uad1iymi lainannussdu Iiih duszifauines lsag?

AMPLIFIER STAGE fifi01i9411) OSCILLATOR 91992 LOADING DOWN OSCILLATOR audan1wd 14
nlaguliviueaazdesls BUFFER 1dniuauniold MIXER NAnIuan Avszn119 OSCILLATOR iU STAGE da 11

1 ' £ '
OSCILLATOR yWoeanziianuhaemsulaounlasuesgungi vietiinszuagann lvamuduauniinade
' 4 [ 9

ANUD gaMgiizgaiuan RESONANT FREQ. wWasu 'l de'luluiudramihdeaeniningainsausunaiotnsy

9

= = A3 Y Y
wizanndegaiinldlnsees

SUPERIMPOSED HUM

lymsugameiinasnsu'l3 fie SUPERMIPOSED HUM amin@ialu POWER SUPPLY dumnes 19
Tlaimeslumsusa AC i RECTIFIER OUTPUT waii I&Ae DC OUTPUT fiusqn3 s 11i361 1Ad1 CAPACITOR vo4
Hames livhnu wihilveflamesiee Iauysal ilelaiflame i ligndes Ac fezidasen lilsngdai
OUTPUT 481 POWER SUPPLY 90111 AC fae usasgnuanaasil OUTPUT veunTeads §1 AC TlSinaigaunn
Fauaziides RAPSY TONE ifluideaiia 9 CW SIGNAL vewshue e iidesiiunilowdounsosInuvuanluih
msvsaideaiiudeasy 1¥iuas1915A2993U89 POWER SUPPLY FILTER 2993 FILTER Aamnauudamsiiile
naflyn1diaue u,azfiaﬂﬂumw"l@’\’ﬁyﬂwm CW tag1vua PHONE

'mﬂ’chuLéfﬁfjﬁ'ri’faﬂﬁ?wm’%ﬁﬂumunmclumuﬁ’wf:“lﬂi'éua agilasi misnesndanaunganiilesiigndos

9
o ]

A Y 9 o =t T o 9 = o
HU m%zna'lmuﬂuﬂmm AUNTWUDNFYYIU AUNINUBIUTU Ll,a&’ﬂ’J']iJ’UﬂWi’f]\i"U’qu‘]Jﬂimhlﬂﬂ’]ﬁlaluﬂi'l’f]l,ﬂﬁl’]ﬂu

'
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CW H MCW Mutanlaeenals

CODE PRACTICE
OSCILLATOR

LO/AJ AUDIO OUTPUT mwuuqmﬂu"lﬂmuﬂimm AUDIO OSCILLATOR #30
KEY

= Py ' @ J o
CODE PRACTICE OSCILLATOR 51 1%Hnduaasyiauasany

A a dy a o dzl Y 1Y =
BATTERY OR 1309w OSCILLATOR vzwangddyanuiulalaslidod]

POWER SUPPLY

INPUT 191920178 DC OPERATING VOLTAGE

LOW POWER RF W\MMMWWMNM
OSCILLATOR , , o “ 2 o o
AIUMNANAAAINNTU RF OSCILLATOR #469v09511104

RF OUTPUT
< 4 | ' o v 1 o o
Lo//ij ﬁﬂammma‘mﬂum?mmuummﬂ NIAITINTG w?ammﬂ RF
KEY

9

4
OSCILLATOR Hif1aeidniuaioe masua eunsodsdona

BATTERY OR
POWER SUPPLY

aonomda i 1ditluszes lnanaredoslud

4
= =2

1 9
M30aNOIMANDLIUIIAIT Y 1519z ABs Tugandyqaing outlvinedsinsdesiIndyanuing

5]

9
a o o

= a ag ' o v o = 4 '
nlasuwas nmduiiiued udrruandaimsd lifdyingiu dmsumsnafdueaunIesds CW nuunadell
4 1 a o S < T oo Ao
1n5096992HAA RF CARRIER 90011 dya1aiuuiiiiFe11 UNMODULATED CARRIER wilaiilulngt dqygrainids
' i g A Ao ' 4 ' 4 = 4 '
laildwaunamilu RF CARRIER #i1l AMPLITUDE nafida lignaaunau denuiieviiunafdveanioads ON uaz OFF
A o Yy a Y A Y o = Ao A = ' Y o
iedawesd Taa an AU a1 Avna ON-OFF iTudanizlioniiduiissaneu aeutiunaziiu1diinig MODULATE
9/ Y 9 ' < a An & an =
SIGNAL 14911%111d91W31291 MODULATION 11]un35135 14n13 VARYING AN RF.CARRIER 1ag351 1935 lafia1usn
3 9
dainmsla dssvwenBgwiuasy
' 4 9 4 v
dmthivesnsuldsuaid Insay 1dnann 134 de liideaeudunarsszoniunnii deasusznlasunuims
a 1 2 a g oA o 1 g & ERLE o &4 o o 9 1o 1 o
lilnndwededuds doaeuim q Mngerdoeummamariu iaweidelildmeluilagiuil deiuuduadi cw d

Y 2 Y a [
aosaunliuanase AU

I
munnlseneuntdneiienlu BLOCK

1 FA
OSOILLATOR >  DRIVER »  AMPLIFER DIAGRAM 9841250494111 CRYSTAL CW U
& \ < A
AUFIU (MW A) U B 1 un3eaaauy
TELIE((EI:{(AF’H VFO CONTROLLED %@41¢ g
(A)
MCW vFo »  ORIVER »  AWPLIFIER
] ~ 1 @ 4 % A 1 3 o Fa
MuNvzasiaues aoono1MeadlIanTeds FM n¥iila lag
flou AUDIO TONE 111 1071 TuTas Trluudnveansead eLecrarn

KEY

Y =

nmiuliinafd AUDIO TONE ON tiag OFF (#oad MORSE

y (B)
CODE dyapnamuuiiiilu MODULATED CW. %3 MCW

oo
k4 k4

SIGNAL stiu lunlasszunmni wie lihdeasudunarsezlddominanudmiiodla niivedr 1dynn ssmen Ty

1 @ 1A

I & o < o
g]ﬁﬂﬂ'ﬂﬂl%ﬂﬂu'ﬂ N CW Uag MCW Lﬂu MODULATION %149 ﬂﬂﬂu@]@f]ﬂlaﬂﬁ}ﬂﬂﬂiu
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m3fAnnedea13fIeingnsiay (TELEGRAPHY) 11 5501993 MODULATION ¢35 mems 513 2
Uszian
m3susanesa 1unssudaey AURAL RECEPTION
mM35uuuuEaTuiiA 114uA RTTY (RADIO TELETYPE), CONTINUOUS-WAVE, MORSE TELEGRAPHY
M35udIIng InTaudIen1s ON-OFF KEYING ﬂfmﬂuizuuTugm%’mﬁmﬁﬁgﬂ!ﬁu 14f18931 OOK M9 ﬁymaaq 000N

o o

2 EJ '
Foaoue1n0s £131 00K iilas 9 AiIuiuife cw fiuvaz iisauangiin cw sinez 1 lursmsingaiasiau uila
v A 0’)’ £ v J
udnasanilang lanumune
CW @0 M350d93ng In5189 OOK (OOK TELEGRAPHY) @28 MORSE CODE
4
TuasmsgaavnisududianInsind 14911 cw uanenmineilu UNMODULATED CARRIER /131 OOK 184

@

WuigiuiaTduilu AMPLITUDE-SHIFT KEYING Tagl¥8nusdedn ASK

e 31180

CW finmsAnAeAoa51L OOK TELEGRAPHY desauesa
ad o & £ A

OOK J¥o9N¥ONUIND ASK

OOK 8911910 ON-OFF KEYING

Aau HERTZIAN

WILINGANUINY W.A.2498 11AT1 4 Sruaf1iInaAwYeInaL HERTZIAN MHgeniidetisduves ITU 1n
A A v g Ao A '
Aondwiman IWihnlianudszring

=3 9 a

10 KCs 84 3,000,000 MCs” (3 auunng lasiaa)

%30 10 KHz - 3,000,000 MHz

%359 10,000 Hz - 3,000,000,000,000 Hz (1012)

%30 10 KHz - 3,000 GHz

£ A Y Y
NN U HERTZ - 3 814811 HERTZ (3 THz)

A71081IAAY 100 Km - 0.1 mm (3 KHz - 3 THz)

]
~

1 RESTRICTED FREQUENCY v84 ITU vinaanuainghgnaiuau lasavinm Insavinansennaszme dvua'’ld

RIEK 10KHz - 275 GHz ‘H?E] 10,000 Hz - 275,000,000,000 Hz
ANUDLAB

a @ 4 o 4
e InsdAns/ Ingdnwn 300 - 3,400 Hz

a

]

=

IMNYNTEAUTYII AM 5,000 Hz

a
a =

INYNTSAWULTYI FM 15,000 Hz

a

A a ] Ao o 1 '
anslumslennud fiaeds - Yszanmsas

mmﬁauﬁmﬂﬂi’gma"lm
1. 144.000 - 146.000 MHz
2.7.000 - 7.100 MHz
3. 14.000 - 14.350 MHz
4.21.000 -21.450 MHz
5.28.000 - 29.700 MHz

v A Y 1

A o YA o oA a o o A o I
ﬂillUlﬂiumﬂiﬂﬁm‘llﬂizmﬂ%m@ AUN 4 AINIAY 2530 (FUNTSNATAA ALIAINY m&l’ﬁ)uﬂ‘ulllmazhl‘i)

u

'
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AnAe U VHF HstsaziBeavesiudu udvevssndeaeudunaaiiumsiszi ograten 1-2 9o
144,000 - 144.050 MHz ~ EME, %0340 (Ram33e9)
144.075 - 144875 MHz  Teafed1s
144.900 MHz FoaiSonviunazidamgiali
144925 - 144975 MHz  Hosdoas
145.000 MHz FoUTINUULBLIUNAR AU
145.025- 145100 MHz ~ 71A51Y03 REPEATER
145.125- 145450 MHz  osdoas
145475 - 145.600 MHz  aionfldayanaeeu vesdos (Ramsseq)
145.625- 145,700 MHz ~ 71Ad3U03 REPEATER
145.725 MHz CW
145.750 - 145.800 MHz ~ CW, Yosdoms (NAN3509)
145825 - 145925 MHz ~ A9nsIuilias / ¥osdeans (NIMI509)
145.950 - 146.000 MHz  afesaifionasiasiay / dosdems (Ramssed)
— dszmetile 16 W.8. 2536 —

' A { P ° { '
go laosiasannud HE nsu'llsudid Insmusmuanud1357u 4 611 Ao

nsulsuaid IARU
91U 40 LUAT 7.000 - 7.100 MHz 7.000 - 7.300 MHz*
81U 20 1WAT 14.000 - 14.350 MHz 14.000 - 14.350 MHz
91U 15 1WAS 21.000 - 21.450 MHz 21.000 - 21.450 MHz
91U 10 LUAT 28.000 - 29.700 MHz 28.000 - 29.700 MHz

* g1U 40 AT BAND LIAUNI1 IARU

MODE feuana ldiauiiiies 3 MODES

1. AM
2.FM

3.SSB

* UATOADVILDINHUA DIUHI MODE N nausuialan

1
1A

Aavaane U

v v
o 3 1a o
N. YUNANFUADI lliJLﬂ‘Ll 120 396

031‘ u’z’ 4 " a @ o
V. VUAANFUNLI TP u 220 Tad
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IARU HF BAND PLAN (OCTOBER 1992)

Uszmalnsvousignimualiegluginin REGION 3 ¥u1efa THE REST OF ASIA AND OCEANIA. &3

' Ea
Faassanud 13dail

frequency mode frequency mode

1800 - 1830 Cw 18068 - 18100 CW

1830 - 1834 RTTY 18100 - 18110 NB

1834 - 1840 Cw 18110 - 18168 PHONE

1840 - 2000 PHONE
21000 - 21070 CW

3500 - 3510 DX CW 21070 -21125 NB

3510 - 3535 Cw 21125-21149 CW

3535 - 3775 PHONE 21149 -21151 BEACONS

3775 - 3800 DX PHONE 21151 -21335 PHONE

3800 - 3900 PHONE 21335-21345 SSTV PHONE
21345 -21450 PHONE

7000 - 7025 CwW

7025 - 7030 NB 24890 - 24920 CW

7030 - 7040 NB CW PHONE 24920 - 24930 NB

7040 - 7300 PHONE 24930 - 24990 PHONE

10100 - 10140 CW 28000 - 28050 CW

10140 - 10150 NB 28050 - 28150 NB
28150 - 28190 CW

14000 - 14070 CW 28190 - 28200 BEACONS

14070 - 14099 NB 28200 - 28675 PHONE

14099 - 14101 BEACONS 28675 -28685  SSTV, PHONE

14101 - 14112 NB PHONE 28685 -29300 PHONE

14112 - 14225 PHONE 29300 - 29510 SATELLITES.

14225 - 14235 SSTV PHONE 29510-29700 WB (6 KHz)

14235 - 14350 PHONE

nuave -

v q 9 1 v ' A oy ' Ao o
1.CW ﬂﬂclmau'lﬂmunnmummﬂ ummagiummamnﬂ

243187 2 Tnuauaae13lu SUBBAND Tnuausnas dansldanudnen

3. Tiwa BEACONS awdosmuaimlugu 10 wasianua ldgnaeaneueen liiile 1993/1/1

4. DIGIMODE 30 NB 1iun1804 RTTY AMTOR PACKET wag Inuagu v 15U PACTOR iU CLOVER

5. NB flo NAROW BAND 1110814 DIGITAL MODE )n%iia

6. WB (6 KHz)

A T k) I~ J A wvaqg Y 1 daé’f (=} ° A
tU991Ue HF BAND PLAN U093 IARU 4187 %zmu:nmmaaqm“lmaui%mu”lﬂmmauu llllilf‘lﬁﬂﬂ’iuﬂ MODE n

o £ I 2 Yy & v a o "o A oy ' ' '
YOUIU G]NﬂlﬂuWaﬂﬁ@Z‘!lfllhlﬁuhlllﬁ@Ulﬂuuﬂ’]‘ﬂqﬁﬂﬂﬂauﬂfuﬂawq ﬂa']’Jﬂ’t;)fNhll'ﬁ@\iiﬂﬂ@\ii']ﬂﬂ'ﬁﬁ']\‘]c] N

MODE lnuldanudesz'ls ae'liassilennufamiuaes JOHN S VAJIO “W2ZWwW” muisenuu Ingde

1 YY1 c!y A = =~ S 1< [l = Y Yo d’l
HS0ZAA muﬂz"lﬂ'gawmzummamu HF $390n91N1FN NNU. llﬁﬂ'lWLﬂ‘LlL‘])"Lllli %3 HSOZAA llﬂﬁ;ﬂ"l’mm
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40 METERS (7.000 - 7.100 MHz)

v Y 9
v A

= 1 I 1 =3 v o 1 ) ] 1
AMWD HF 811 40 wasidlugmanudduiugiuvesmanarsauainiai llvudsgudwesiulvi aeulndse
a = ' v g ) o = = ' ' Myy FT | A &

AN LADeeE1a IsunIzdeediiadaavesaiuaiee lulanil Bdediomuiuanudeu HE 19 SSB (J3E) uay
2 { I ' ' > { o g ' ' ' { <

cw (A1A) {uTnuanlgms 1dilueesdus cw sgiluTnuanlgmududiulng lwiioslne drunaud 40 was {u
1 A a A 09/‘ dy A = aa = a a ) Yo Y A
duntiidessuniu (NOISY) mnfiga Metiilesanlanitiingnsznedeusimdyd lasveuaaliosneiman

4

dy <3| o @ 3 1 A @ Aa o ' ai/’
REGION 3 tiiuduauuin ANUUINUANNDURITTLAINNU HAM mﬂnﬁummgq ) NMUU

20 METERS (14.000 - 14.350 MHz)

'
o U a A

. Ada i @ Adad o a A
mummauﬂa"lmuﬂumummm/lm/lfgﬂm‘ﬁiummﬂmﬁamiﬂunﬂgnmﬂmaﬂaﬂ Tuiiiea'lne BAND

A SN o y = Yy A g ' A '
OPEN n3oemaazitlanuanat 6 Tuadn liffs 8 Tuadn Aol EARLY MORNING 61un2118 20 was azeglu

aa = g = < =] ' a [ - ~ dy o Y @

anngdiongendnasIntannne 6 Tuadu llauds 4 u msdasenuaniiilumaiuglsli ldhenn uazwdain
o v o v 4y o A 1 o & v o 1w e

916 IN\?!ﬂuul‘]Jlm'Jﬁ']ll'ﬁﬂ CONTACT ﬂﬂﬁﬂiﬂqﬂﬂﬁﬂ BAND 4Un9¢ OPEN ﬁﬂ@mﬂmﬂunammﬂ’m @]leﬁﬁﬂ']ulﬂ

o S A
VNATUASNYIAY

15 METERS (21.000 - 21.450 MHz)
A AL v v o Aa A oA g
awindadanudiildms 1dlunnnareiuniiuaseiadfedlu SUNRISE / DAYLIGHT / TWILIGHT BAND
@ a o’d? = a d a A o' a ya [ ] 1
Hannnszeriaduu liludanszeriadanaunionanm BAND witlaldaadenuussamyimeai q Tuuoy
PACIFIC 118 AUSTRALIA lusafinszerfindaaua na1jaegaiainisn CONTACT fuaminuniie smsmid

Uszana 10 Tnadhdadeduglsluadszme 18 wearudhgnanie 3 Tusdaniiaju madaseuglshilull1dd10d

10 METERS (28.000 - 29.700 MHz)
\ Al do o o o v ¢ A " A g a '
Eﬂuﬂ'ﬂllﬂu!ﬂuﬂWUﬂQWNQﬁ1W§Uﬂ1ﬂﬂﬁ1Q’JU AULALIAT 10 Ill\']ﬁﬂhlﬂ%iﬂlﬂulllﬁﬂ?ilﬂﬁﬂﬁu@giumﬂqq 91U

R4

I a a o w 1 o 1 o <3
anvantanuihuaaesa lemdadadneg ua 20 aan 1l Taauda

PROBLEM AREAS

weulmivzdonmiszaumsaliudamms lWsunuInsimiveuitonuthy i‘]mmﬁifuﬁugm"lﬁluﬁ PRIMARY
OVERLOAD #azifianinaanusavesdaanaainaniiingueariu #aeglugzilues HARMONIC SIGNAL asfiany
usannnhdyana TV Tagmmzeg1edaiy TV ve4 3

vzl Ine1s1A01n HF INTERFERENCE 312 1§ 1auannii H fafitlosnd anwdda lilifoaiden
iffouiudu nazilesninussen TV natefinadined e199z hildAAd HIGH PASS FILTER Faansalain
g5l fuowsn assiiwnisduld TV nnnTes vzAeqll HIGHPASS FILTER iawe 11314 HIGHPASS FILTER Tasdo
ihfumehdyanavesmeemesiewziiludeiuily HIGHPASS FILTER findaludilu uazansy 1l CUTOFF
FREQUENCY fi1lszana 54 MHz uasfimsnendayanaasyszana 80 dB 611931 TV ve4 3 tihnzeenomefiniui

152378 55 - 56 MHz

GROUNDING OF THE STATION

a Ao A (5} A 9/ A =} A
vodnnnuiosne ae v 220 AC 2 liitiens COMMON GROUND miiouiihuduiiesdu 3 a1e) luung
= 1Y @ 1 Y = ' Y = oA ~
AU HINAUTEAUADUUINTULITINN FILTER 919UNANTENUAD POWER LINE Llaﬁiﬂﬁiﬂllﬂﬂﬂf)‘ﬂﬂimﬂu 9 Tuail waz
o A s Y A ' dy :/I = Y ' =)
E’JW%Q”IIJ‘]JWNM],‘]JEN POWER LINE voufoutulndifes HAM u1amudeni FILTER $uau 1y ua lugoriviaszuu
s A o Aa 1R J Y ] U a nm Yy dy o o '
N3I1IUA Lo FILTER N1Y ﬂi@\u’t‘ﬂﬂ’J”IZJf]VIM],ZJWQﬂiﬁ‘,ﬁQﬂ@@mJHm’J N@QﬂWﬂaﬂﬂuthhlﬂ cuammwsmmax"liﬂmm

' Y J 1 Y @ 12 ' @ 4 9 ' 1 %
W?HﬁiN‘ﬂiy)‘H'] Lm"lmmmm"lﬂl AUNIIVBNDINIAIUIVIYNIT 1/1m%zﬁﬁ’]iyﬂmmﬁaumummmuuu 9 195181055 U
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a A ] =) . 1<l 1 a -4 a 1
siiannaeudl ldeey Il davimssuniu Tv veaiouthwiluilamlna minnevdudeusuud laIaglised
Aad o o 1 1 de & 1 & an A aqwa v
nnanga 1wesnemadefasdumnuumniu Bmsruiiazaeilding TVI a5y
A a
AauINg
A~ a Y A A @ =& a dzl JyyY o [ = £
aaulmmnevatosia ayduudinaunendnusivisnatumnlddismsnszihvesnasausng il oz

wnaoun ) Iddeatinivzwla

. A
diuisenauusinau
CRGES AL p
, . 4 ANVLNIA[Y
I 1 ] 3 1 o
fﬁ AB Wludaiugs CD m%zgﬂumummmﬂﬁu frgInam ¥ (WAVE LENGTH)
o . (AMPLITUDE) A [——] F
] ] ~ I
muiwmm&mﬂummqwﬁu
(AMPLITUDE) C Y E H
. A Ay (= a A /

52821119910 goanal vila ldidnsonnau M s \/

&£ oA a ' A < »
MU0 Je8y AF (38071 ANNIAaKN (WAVE A!
LENGTH) gAY (CYCLE)

msnasunvesnauan E 1l F 1l G udnsy
dyufl HiGonimaindouil 9 AsUT0UU0IAAY Hil9gn W30 1 CYCLE
A Aud A ¢
aauuuyutiyeaau lai (SINE WAVE)
v 3 A Y I o ' 2 a A ~ & A a4 g A A Ayy
MsudennuEIvesnan azdudusuiu CYCLE aeviadunii uazazSenilu anud Ae Sndwmdeun 1@ 100
& a = = ' A 3 = A T o dy A A A ] I v
CYCLES lunilaiuii azisoninauiuiinnud 100 CYCLES / SEC uailagiiuil anudvesnauiiviiieilu HERTZ 1%

oAYTEDI Hz

AAUIABY 1139ANVAIFEY (AUDIO WAVE OR AUDIO FREQUENCY)
d' a = d'd' 1 1 4 1 = Y [ Y =) d' 1 1
AWML Ao AnudNegludmuysdawnsalaudosonunld nazenunsasuilala azlinnudeglugiu 20

A a I A A ] a Y I<{ A Ao Y1 a
- 20,000 Hz mmammzﬂummaﬂﬂau”lummmmumﬂﬂ'lﬂ"lﬂa mszdunauanunm %N‘Vﬂﬁlhlﬂ\ﬂﬂ NMIAUNN

=t

A o q Y Ya ) o M A o q ¥ A s = Yyn A A & W oA a
yosnauizh Inuypd1dourzdesordomsduvesormalinsznuboy i liveydu favz Idoundudeaiu suies
a A A a v A A o ] A v ' A o8 a oI
ideanarioidesauns azilsznoudrennudatennudnauivedududon anudmarilionanudens luiiad i
= = g I v o a =1 a =t o A =\ ~ 1 o o 3 = A =
anudraguuesnNudiug v Hudwih liinades ifamades vieduiios veudesuanaenu aniumdesiiniug
AU uanaInuaIiaa iU lmiouny Hunaznedinounnuaudeanad ldmsrzdnle vl o
] 3 "W Y 1A A o ya A I A a 4?
wuin 114 nmsnaaeswuindesnyuyudez Ideu angavziilu 2000 Hz Arwtideatlszana 15,000 Hz 3ulily

d A nm ya Y
wypdineu li'ldgundn

AUINgG T9AWAINYG (RADIO WAVE OF RADIO FREQUENCY)
A a 3 A ] I A o d? a < A [} A =2 9. A Ay
aauIngiluaauuiman Tty Tanudineieglugiuaiud 10 KHz 89 300 GHz (10°) indsuiiaie
< a = a = a = a =
AMMI51 186,000 Tud / 3unfi wiedlszana 3 x 10° was / 3uni (300 Aumas / Juriinge 3 wau nu./ Juni)
A v o Jdo 3 A oA
ANNALANNFNIUTAUANG I HazANNeIATY A9l
F=V/A
130 F = A2130 (Hz)
V = AnuiF1veenaning = 3 x 108 AT / u1d

A
?\, =fANYNAAU (LUNT)

'
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A = < A A a o '
ﬂammmaﬂ"l%lﬁw (ELECTROMAGNETIC WAVE) nJuﬂau‘nmmmmmﬁmuizmw

A ' P Y a g
ﬂi%Llﬁ‘ﬂGlﬂﬁw'lu!"lﬂvlﬂcluﬁ'TfJﬂTﬂTﬂ uaAnAFUINLNLan (MAGNETIC FIELD)

usasuanaseuaneemeailiinaaun Wi (ELECTRIC FIELD)

v Y
@

A o Y ¥ o y A "’ a A e = o
Lll653Nﬁu1MWQﬁGQLm1ﬂrJﬂﬂuﬂ3Nlﬂ ﬂﬁuLlN!WﬁﬂqwﬂW Tﬂ&li]3Mﬂwmﬂ’nnaﬁQLLGIWQ@]ENQQQ@] ﬁquqiﬂ%“luﬂﬂiglﬂﬂ

I
ums191d 2 uuv fe

Swunaauuiman i

° A a A v A a
VUUNAAUINY LﬂWTZiHi%UUﬁﬂﬁﬁﬂ’Jﬂﬂﬁu’JﬂQ

M wunaaumiman lWvh

¥AUDINAY #UANND ANVEINAY

A A o w
aauaNudveszuy TWihids 0 - 400 Hz 0 - 750 Km.
AAUANNDIFE 20 Hz — 20 KHz 15000 Km - 15 Km

A da
AAUANNDING

A ¥ A '
AAUANNSDUNTOMTUNITNTLE
Yo EIUNIUIA

AAUMTUNTNIZBVOILLAY

3 KHz- 3 THz (10")

300 GHz - 375 THz

375 THz - 750 THz

100 Km - 0.1 mm

1 mm - 0.8 pm

0.8um - 0.4 um

aausidganiialoan 750 THz - 3 x 10° THz 0.4 um - 10 nm
nausIdond 3x10°-3x 10’ THz 100 nm - 10 pm
IR GARIT 3x10°-3x 10" THz 100 pm - 0.1 pm
A oa A 5 2
AAUTIAND A 6x10° THz yu'l 0.5 pm 291
minéimunﬂau‘iﬂq
A 1 A A o 9
¥o UANLD ANNEIAAU M3t Ty 1%
VLF (VERY LOW FREQ.) 3-30 KHz 100 km - 10 km Aaudesivypdldgunsdods
szoz InanInganilads - yanila
LF (LOW FREQ.) 30 - 300 KHz 10 km - 1 km MgAAUE INYIAUTONS
a A Y
Annedea1sszezlng 9
MF (MEDIUM FREQ.) 300KHz-3MHz | 1km-100m daanggruiall AM, 5o51
HF (HIGH FREQ.) 3 -30 MHz 100m- 10 m Ingnaudu gaamnssu Inemans
MIUNNG ey HAM
VHF (VERY HIGH FREQ.) 30 - 300 MHz 10m-1m TV %04 2-13, FM, Ingiauiionaz
HAM
UHF (ULTRA HIGH FREQ.) 300MHz-3GHz | 1m-10cm TV %04 14-83 15913 waz 1ulasnm
SHF (SUPER HIGH FREQ.) 3 GHz - 30 GHz 10em-1cm 5a13 JuTasovl arudiey
EHF (EXTREMELY HIGH FREQ.) | 30 GHz-300GHz | 1 cm- 1 mm Auadmaaed
gundalitiye 300GHz-3THz | 1 mm-0.1 mm Auadnaaed
“I’TiJ']El!‘I’W]‘
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. A4 ' 4 " g
. wmﬂmqumm HERTZ mu"lﬂumgﬂumu

1 KHz (Kilo Hertz) = 10’ Hz
1 MHz (Mega Hertz) = 10° Hz
1 GHz (Giga Hertz) = 10’ Hz
1 THz (Tera Hertz) = 10" Hz

1 1 i 4
V. wmﬂmmmaﬂﬁumqqmw HAZAINIUNATULIAIY

1 Km (Kilometer) = 10° METER

1 cm (Centimeter) = 10° METER
1 mm (Millimeter) = 10° METER
1 um (Micrometer) = 10° METER
1 nm (Nanometer) = 10° METER
1 pm (Picometer) = 10" METER

@

a ] IS A oo [l < £ 1 A o A o a 1A A 3
f. 33AqLLNNNT (GAMMA RAYS) lﬂuﬂﬁui\iﬁlmlﬂaﬂﬂ,%ﬁh HIYNENDBNNIVNINIATOINUUATITUNNN WANWIINAUTU

110 T8 mnamzanzalrunnnnged end

v A
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