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(Propagation of Radio Waves)

e a1 gafafen ufesr | RAfdwm ufesn a&
frfaRad ©u & yarfed glar & |

1. 7USvs 49 WiwTieH (Ground Wave Propagation): -

$9 W9R H feAl 99 gl @1 Hag (Surface) &
ATI-A1 Yarfed il 81 I8 basl 3MHz 31edr Sad &H
had <t & foIU e Id 2| siedhiNed dar d fAfesyq a9
BT FIR S U A fHAr S 21 39HT TANT B Albd
TRAT & forv fvar Sram 8 (e 150 f M) | &g 89 &
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2.  whIsdd MIUNI9HE (Sky Wave Propagation)

Ig 3 MHz & 30 MHz 9% & foT aiiere &1 394
Jq9  efEafim ufter @ MV TR BN
(Inosphare), <t f& 50-350 fwoHio gedft & I 7, A
REfId 8ley RS gftedr R ugad! © 1 $96 gRT HF
HAR fmar Sar 21 394 31fde g8 9@ | W HER0 W ©
(50-250 K.M.)
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3. U9 99 UIuAeE (Space Wave Propagation): -

39 9aR ¥ feq ™9 crafEfen vfvesr | RAfd
gfoedr ¥ WY (g9 i dge) ugadt & | VHF, UHF,
qTghldd s I § FoRoT 3 YR & GIR ¥ a1 © |
BT AR SIBRUIR (Trophosphare) ) #1eq9 & 81T ©
Si f5 gt & dag 9§ 15 fH0oH0 W d@ R T |
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IO AT ShT SIERe

fhaa=il dus: -
30-300Hz

300-3000Hz
3-30KHz
30-300 KHz
300-3000 KHz
3-30 MHz
30-300 MHz
300-3000 MHz
3-30 GHz
30-300 GHz

(ELF) Extremely low frequency
(VF) Voice frequency

(VLF) Very low frequency

(LF) Low frequency

(MF) Medium frequency

(HF) High frequency

(VHF) Very High frequency
(UHF) Ultra High frequency
(SHF) Super high frequency
(EHF) Extremely high frequency
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R - Suae Rred (Simplex-Duplex System)

Rt Rred: - 59 Red § Tx-Rx dc ¥ $dd dh
U ¥ TP Albe B BRAl & AT o9 cfgHer B
PRI & a9 RAR R 781 HRar a1 REATaR s Rl ©
A TigHery B 81 BRaT| s erEifeT dor RfifdT &
1T e & fhad=a1 &1 YA fhar oar ® | 59 Rived § <
AT JT ¥ AfH Tx-Rx AT &1 TN 99d © | IR U aA7d
¥ Had TP CIFHIER 3MF I It 99t de & Rx F
gt g | (g ¥ ¥ Tx-Rx gHi & 3R Udh 9897 ¥ Ush &l
B BT & S BB gUoiad |l Hed © |

Td gUeidd Riwed - 59 Rvew 4 gigeifer qar Reifd
AA-ATY fhar AT § 1 31 gigHer a7 R&aR |rer-are
H HRar T | s@e forv oiEifen gem Refifd fradwdt
3TCIT-37elT Bl & | §9H Phadt U AT ¥ O I H IR
fopar Srar & | (Wige-g-wige) |

gf=ar ANTENNA: - 3 Usp U1 91eF & S e a<en &l
AMEAT TN H geefdr & a1 If$A a0 B fga =& |
EEGEIEN

TiaHifeT ufen: - ' giawier SUSBRTT & A1 o8Il © |
SigHIeR 9 et fagd a1 &1 $89H Wis fhar S & &iR
I8 UfvesT fagd @ &1 AT I H JectdR Yaled bR
<l g
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Refifam ofesm:- 5 et a3 @1 Refla o= foga =i |
e odl © SRR o ugd Sar 2 |

Bis &= (Feeder Line)

TE TH AIH § S gHIeR-RefteR (Tx-Rx) &1 ofer &
Y Sredr & R a3 Tx - Bx 9 ufedr R SmanmEe
&XCl 81 I8 s UHR & B §, o HF & T ggauar
(Twin Pair), VHF dar  UHF & fou ®ufeaad dead
(Coaxcial cable) T #1gHhidd & fov 99 ss (Wave
Guide) graT & |

TR & foly $B 3Maeasd SIFaR: -

T BT FTer- vl 9 Mdel a¥ T ue d@wve # 3x 10°

Hlex g8 a9 FRA T

Jgar=er () Wave Length:-

U Figdhel a’¥ Il g 99 &_ell & 9 daerd (Wave
Length) ®&d &1 STIER0T - 3R fihaa=dl 300 MHz & qI
qaorer BT -

A = C/300 MHz (C= &_¥1 & =ima)

A = 3x10°/300x10° = 1 #Hex
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ufeAT @t FHEs: - IR 59 haawi 9 Srafie e
Ra forar e & S ha=al &1 daoi~el & Heclud |
v T @Y oS de fear smar g s AN/4,N/2,\,
2\ s

IRdd | TfeAT Y TS 399 5% HH B §
IMsNIgife Ui Isotropic Antenna (Radiator): -
J8 TP PHIAMD el & 3R SAPI IMBR U g &

JHM g 3R saa! euee |d) feome d gt & | aedd |
SIPT TANT Tl fhar SIrar 8
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W1 W < (Free Space Loss):-

SIS gfver | 99 yarfed sle] R giear § gl
g1 Sf9 I 99 Heww A YoRdl § A1 39 99 H A 8l @ 39
Bl W N Ped & 59D A FEfaRad g A S bR
=

T W & A = 92.4+ 20 Log F (GHZ) + 20 Log D (KM)
F = frequency in GHz
D= hop distance in Km.
ufe1 99 (Anteena Gain): -
ufeedr 9 yaiRa (Rfsufes) fear mam, fear o’ &1 fe
fag W AM JAT SHICUS MSTER & gRT A fog W
A & R (AFTRRIA®) @1 ufedr 99 @ed © |

ufeedT 99 = 10 Log (P,/P;)

P, =UfAT & SR fog W a1

P, =3MgAGIU® eI & SR AT fIg o 91
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s gy & ufe

HF tf

SEUIA UfRHT == $HGI WIRT IR HF d9R & fow
IR BT & | 39T 919 1.68 dB & |
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fg® vf=eAr (Rhombic Antenna):-

Ig HF 99R & fa0 garT 811 & | s9d1 99 15 dB 9 60
dB T& B © |

Qoo L
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VHF ufresn

USUS Wi UfeeAr (G.P.Antenna): - I8 VHF R & fofu
TIRT I & |

9 1.6 dB | I8 3 SRRAEHEA Ufvear g |
7r

R

1

\:‘nmu
'7\
/"I FEEDER

=y vfvesr (Whip antenna):- a8 VHF dem UHF & g
YA BT & | g9 U9 1.6 dB| Ig 3MEEl SRNGEMA
TfRe-r e |
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I ufe= (yagi Antenna):-

I8 VHF qem UHF & 9T glar @ | I8 U& &) foen § &M
PNAT 2 | SABT U7 6 9 10 dB I BT 2 |

| Tj "‘/‘t""”’» "

3
5
T = 1
'
n
J/ O

ReEFLECTOR DiRECTOR
C?‘/q.\"of'—) v ,——'EEDEK

fire ufesr (Grid Antenna):- I8 gERora: UHF & g
BId] © 399 dR @ STel ¥ R 99R1 Sdn g S &) g
& B § (1) Yaeqer s (2) WReifas RBrs |

I BTgoll SRNEM Ufedr @ | & e a9 1° 8T &
39 Uf=AT &1 39 31fdd Bl @ T 20-300B
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IRmeifers TfeeT -

Ig UfeAT dAghldd IR § WINT BI9T § | 398 Ud difes
IRTafeTd Rporaex BIdT 7 3R $9¢ By Uige § g gidl
g Sl 99 Mge & WA el Blal & | WRialferd &1 SrgHiexy
T 3 Hiex &1 Bl & | S9h 9 9T 45dB BaT ©
IE SRNFEFA UfeT & |

TN = 17.8 +20 Log F( GHz) + 20 Log D (m)
F = frequency in GHz

D = diameter of antenna in meters
PARABILIC
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I8 =13 ™M WaR =raven (VHF Communication)z-

.

SHPI YAN dlbel URAT & forg den &9 g8 & forg gam
BIdl 2 | 3TSidhel g9T WART VHF ¥4, dfdl-cral (Walkie-

Talkie), WETSE BRYTHI, SHROA BIYTPLH, @ige-
¢-dfge HIRYIHE S # 8 &
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VHF &=jf1de & forg had<dl dus 30 MHz & 300 MHz
BT & 9T WPC (qRRTT W= TUs dhifeae fdw, faf

3% HRIHIE) & gRI Yadd Dl VHF dRgdpeE & forg
146 MHz 9 174 MHz &1 flraadt Sus fom = 2 |

9 fhaedl IS H SRIFBIE “digd S Age, Rueiar
AT 99 & WheRIT & HRUT BT B |

R YeAd # VHF HRhee &1 JanT-

1.

AL TAT AR dld b FHI BRI

2q |

2. US HRYTHIA

3. ¢ H IS AT §SaR & drd BRI & forg

4. FoAdl gs S ¥ fHE W A1 gE Feh g8 el
& 7Y HRYTHA b foly

5. ARSI BRIFTHeE

6. ART (TRise Rfaw ¢) § VHF S W@ 8 2

VHF a1 @t a1 wiRifthdersT:-

1. Xad ® WPC gRT SUdl &Rl 7 had<r 3o
146 MHz & 176 MHz 8| 9T Ud® o+a & folg
Ugh Wi (Spot) it TRt &t STl € |

2. d9 B RO : “ArsH i e, Rueidw™ dor d99
TR

3.  WUR : REwiea/geiad

4, I HURIST : 16 (rfSrmaH)
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SYHNIT b JhKR :

(i) 5W dipl-erbt 9e, Ni-Cd/NiIMH/LIO st &
1y

() o9 WA 25W ¥e, A.C. 89 dwrs ar 12V
DC 93t & Ioi+ dToll, BieX hddl & gRT &

T GR o1 U 9 Peide fhar Sidr 2 |

5W dfdl-cfd! de ¥ @9 ufedr dor 99 <Iq § GP
tfeAr (Ground Plane Antenna) T JIT 81T 2 |
BT Hddl - 50 3MEH e hIfrTTe had
IR ¥ - 5W Set 1 9 2 fdoH0

25 Set 50 fdH0HI0
TR ¥ U1 & PR, SHG! FHdig qA YU W
iR et 2
A - WPC & aga=d -l STex] |

Yord | faf¥e fgum & forg VHF sRgfidee & g srdie
B T had¥l M & 78 <ol | quig TR B

YAd I H WIF qReX Bl SuA HRrar 1 25W VHF
I ‘WA Whe TR QR TS &I fThadsdt (161.15 MHz)
TR BT © | TA7 399 ST had<l BT Helde A & forv
U Hcldd A1d Bl 8 |
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Annexure-1 Standardisation of VHF — Frequencies on Indian Railways
S.No. |[Frequency| SM Station | Driver [Shunting/O| Engineering| Electrical S&T |Commercial| RPF | Mechanical To be used for
in MHz at to & perating deptt. deptt. deptt. deptt. deptt.
all stns.| LC gate | Guard
1 146.400 X Security Department
2 147.975 ART Frequency Accident Site Communication
3 148.100 X Mechanical Department
4 149.750 X Engineering Department
5 150.100 XC F1 — for PLC; 1 section of Straight Section
6 150.150 XC F2 — for PLC; 2™ section of Straight Section
7 159.600 XC F3 — for PLC; 3" section of Straight Section
8 159.650 X S&T Department
9 159.700 XC XC Communication with LC gate
10 160.400 X X X X X X X X Common Frequency
11 160.550 XE XE Train Escorting Purpose
12 161.150 X X Driver & Guard communication
13 161.425 X Electrical Department
14 162.100 X X Shunting & Yard Communication
15 146.200 XC F4 — for PLC; 1* section For  Junction
16 | 148.050 | XC F5 — for PLC; 2™ section (Sg‘fr‘é‘;‘lon "
17 149.500 XC F6 — for PLC; 3" section
18 149.550 Xc F7 —for PLC; 1% section For  Junction
19 | 151.400 | XC F8 — for PLC; 2™ section (Sl;?rt;?::on 2)
20 151.450 XC F9 — for PLC; 3" section
Note:
X - | Channel programmed
XC - | Channel programmed with CTC SS/MF coding.
XE - | For Train duties only.




ST -56 [15]
VHF gia-Ri¥ER e &1 9l sdfe s

TivHeR

ARHIBE @ T B @ w®T H g8 & dn
TAIHIRIR 30 TIthlg Bl & | Higelek g9 &l avili
P HRR hadd | Algele dRal g1 AR $9
fhad<il @1 o fhad<l § daoial T SIEAR d
TR 39 3ifte graRk d gRafda o) <dr @ iR uften
39 fag[@ @91 1 Al TR0 H 95t ol 2 3IR ydifed &R
qAE |

R

gfvesr fsar a0 o R axe fagd a0 § 95adm g |
R.F.TOBRR 39 THChls &l & | R g9 axam o,
Amd i¥erer F e HRIR el 9 feArgere ovar
S g9 IF ol € | IF THelBRR 39 THolhlg hrdl
T TAT GART Adhd SiRTeley & had<dl & #Afgele R &
3R ORI IF fpreid € 3R Threlierg oxd & | fS®pIfe
IF & $RI el @1 Fropffa axar © &R Sfifed
THIATBRR 9 THICIhIS PR WIHY H WOTd & |
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VHF giw-Rfiar wriifeder (Specification)=-

et 60 MHz & 170 MHz

AT B T 49 16

31T YT UTeR 500 mw, 1W, 5W, 10W, 15W, 25W
TR AT 4V & 12V

BISENE] e =1 ATGCASM AT Bol TGl

| F 10.7 MHz, 470 MHz

Tl U, ST, Inf Aar ol ieTsd |

=T 3 km ¥ 25km

RelaR d=acifadt .4 uv

5W VHF tfaR dwers faaror

Jraroigd (Rechargeble) o -&wfsaw (Ni-Cd) battery

qreco
AH $Rye

Current drain
o of
o g

o Idle Current

75V D.C. 10 %

1200 mAH

1.5 Amp

< 200 MA 3fIhad 3M3cYe

> 25 mA
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VHF g4 - ffle e srmm
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Tfres

frfaRaa Rea el & gia a1 |

1.

Ieg sl I § 99 AREERGIR | WA 8ld
HeRT HEd B |

R gfveTr 9o WS (ams offw Arge) ugad 2 |

VHF &1 fhaarft ¥ q
db Bl B

ufter &1 & R
H gaa T B

erHer ok RReR @1 ufvedr 9 Sied & ford
TS BT TINT HRA 8 |

W W A B A
gl

haddl gg I B W oG
BT g

s vfvear &1 ugm IR &
o ®=d 2
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25 W & VHF 99 wI9 Sy H

UfoeAT BT YIRT B B |
REifele wfter & W @1 GA
gl
5 W & dldbl-eldl I | vfoeAr
BT YA B B |
WPC gRT Yed & VHF @Rfeee & ol
Kl BT fhard=t
e gl
5 W & decal de @ i g
Bl B |
TS R §EAR B IOF F dT LWIH qReX A
BIRIIPEA PR & ol fOherary
3rlie ®f s =

VHF g3 & fol WM IR 99 W IUHRU|
V& V IR BRI &Rl B |



