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Introduction

Design of antenna tuning unit as diplexer and operational values

Measuring documents dated 17" and 18" of December 1991

Measured value of impedances 567 kHz and for 855 kHz
Tuning of the frequency 855 kHz

Tuning of the frequency 567 kHz

Coils and condensors, operational settings

Decoupling by filters

Circuit of transformation 135 ohms/ 50 ohms

Supplementary measuring documents dated 26nd and 27nd of
February 1991

1-0 Introduction

The antenna in Murcia (186 m high, base fed ) is used by Radio National Espagna with two
frequencies 567 kHz (25 kW) and 855 kHz (300 kW).
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2-0 Design of antenna tuning unit as diplexer and operational values

The design of the antenna tuning unit as diplexer is shown next page. The document’s name
is 51-8900-813-00 WSP. All operational values like impedances, currents and voltages are
given after tuning the elements.
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At the base of the antenna the coil LO for protection against lightning is installed. Lightning
current flowing from the mast into this coil increases the voltages at the spark gaps F1 and
F2 (u =L - di/dt ) avoiding damages of antenna tuning components by lightning.

3-0 Measuring documents dated 17" and 18" of December 1991

3-1 Measured values of impedances for 567 kHz and for 855 kHz

Waniswski / Wittling
00/ MW MURCIA

Erotocolo de medidss/ Heforotokoll

Heddidas de la impadancia a 1a bass d& la antena ( la bobina de
baliaage Inclusiva ) / Megsung der Ispadanz aa Fufpunkt der
Antenndé [ einschlieplich der Beleschtungedrossel §

f/KEs R/Ohm  X/0he  XiCha f/kMx R/Ohm  X/0hm  Li0nm

i L
4535 &3 -3 1B -3 213 56T 413 #] 294 43 51B
854 B4 =3 184 -3 216 SEE 409 +1 290 +3 513
851 64 -3 18% -3 217 565 408 4§ 295 +] 522
a5z 65 =f la6 -3 zia Sb4 k1 F +F 298 +3 535
85 €5 -3 187 -3 210 563 390  #4 204 . 4+ 522
BSH 66 -4 189 -3 222 562 3B  «3 300 43 5N4
BSé &4 -3 182 -3 213 BEE Al +) 301 43 412
857 63 -1 182 -3 212 S69 425 43 291 +3 512
B58 63 =3 180 -3 210 570 428 43 292 +3 812
as9 62 -4 180 -3 209 571 434 41 292 +3 52
850 61 -3 180 =3 z09 572 440 43 293+ 512

]
Hedida de la impadancia a la salida Sel esdieor d4da TELEFUNHENRS
Mesgung der Impedan: am Acagang der TELEFUNKEK- Sandars

f/kEx  R/OBE X Ohm Li0hm

L
ans 50 «1 2.6 +9 3.0
B54 9.5 #3 1.7 +3 2.0
B53 48.5 +3 0.0 +1 0.0
852 48 «3 0.0 1 0,0
B51 47 =f 1.3 =f§ 1.5
850 46.5 +3 0.0 3 0.0
a5né 1.5 +31 0.9 1 1.0
857 52 +1 1.3 +3 1.5
Bs8 B2 3 0.0 + 0.0
B59 54 -11.7 -120
Bé&0 54 =3 1.7 =1 2.0

| Madida da la impadancias al ceble de 50 Chm en la cabine de la
antena / Hegsung der Inpedanz ar S0-0he-Eabal in Antennenhaas

f/kA: FR/Oha  ESOmm LAOhm |
f/MEE frﬂ.ﬂ.
567 S0  +1 0 +1 © 4.00
L11 52 #] 1.7 +1 3 465
565 56 +1 5.7 +3 10 FrE
oon qmiap| 1
+1 1.9 #) -7
562 ¥ +#1 19.7 +1 15 1;; ::rﬂn' E'ap-w ufﬁupJ:'g
568 1] =] 2 =3 3.5% Fi.T-
569 4 =35 4 =f 7 )
570 40 -1 %7 =1 10 J,ﬂ
571 7 -3 6.3 =111 4.4
572 kL -3 6.9 -3 12 Ak

1E-8951-195-DO 4 /19 Waniewski



TELEFUNKEN

SenderSysteme Berlin

MW- diplexer Murcia ( Spain ) 567 kHz, 25 kW - 855 kHz, 300 kW

Technical Documentation
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CENTER BES 003.000 H:
SF RN 19 000,980 H:
FEW: 1D Hz ST:3.562 min FANGE:R=- 9,7T= Z0dEm
Antenna i?npedance 855 kHz
Waniewski
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3-2 Tuning of the frequency 855 kHz
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3-3 Tuning of the frequency 567 kHz

o a¥ b
Wb
ul"'ﬂ :
o
v
Y aa a3 - slvte -
[ 1 0
N,
A
I |
[
'\ -
G-ﬂph
e, o .
*Ib, w, - . = > = 4 q-l 42.?}
-l - L __.,.r’l‘:;
1E-8951-195-DO 7 119 Waniewski



TELEFUNKEN

SenderSysteme Berlin

MW- diplexer Murcia ( Spain ) 567 kHz, 25 kW - 855 kHz, 300 kW

Technical Documentation

3-4 Coils and condensors, operational settings

Yaloras sjustados/Einatalliverts

Copdansadoras/Eondensatoran

i

Lo 54

e

i

Ch:

C7:

Cal:

5

W W e s s S W W B B A e

5
%
3
3
3
|

3

400 pF »
in Sarie
400 pF =
in Seris
400 pF +

w 1600 pF = 1 =
an saris/

& 1600 pF + 1 &
an sarim/

& 1600 pF + 1 »

1000 pF + 2 & 500 BF
en saris/ in Barie
# 1000 pF + 2 & 500 pF
en saris/ in Searie
& 1000 pF + 2 & 500 pF

& B30 pF {0 pF +
in Baris
400 pF +

800 pF =«
in Saris
800 pF +
in Baris
+ 2« B0 pF #
perie/ in Saria
+ 1 » 3000 pF =«

™

# 1 &
sorle,
&« BDD *« 1w

& 1208 + 1 &
garia
+ 2 @

saria/

& 1200
« 1200
¢ L2040
+ 1600
¢ 1600
® L&O0

4+ 1 « 400 pF +
aarie/ inm Beris
4+ 1 & 400 pF »
pariaS in Bmcim
BF 4+ 1 & 500 pF »

# 1000 pF «+ 2 = 500 pF
&0 paria/ in Baris
# 1000 pF + 2 = 500 pF
an sarie/ in Seria
& 1000 pF = 2 = EDO pF

« 1000 pF = 2 = 500 pF
an sarie/ in Sarie
w 000 pF « 2 & 500 pF
an serief in Batis
&« 1000 pF + 2 & 500 pF

4« BOD pF + 2 & 180 pF
&n seriss in Sarie
#« BOD pF + 1 w»

WEN RERARET %8

Bobinas Epulan:

L3 meld. 76 L4: melDd.2% [completof/woll) [L5: n=12.5%%
LT a=9.45 LB: n=}2.1 L9: m=l11.3

1E-8951-195-DO 8
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BE RF RE RS

=]

& 200 pF
s 200 pF
. 200 pF

W 200 pF

& 100 pF

« 400 pF + 1 & 200 pF
« 400 pF

& AQD pF

« 000 pF + 2 # 400 pF
» 200 pF

& 200 pF

= 400 gPF

00 pF + 2 « 160 pF

Lb: m=12.55

LI10;: n=b.3

Waniewski
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3-5 Decoupling by filters
The measurement of the following filters has been carried out:

- Filters for fo = 567 kHz

Rejechon flter L7//CH

SFEC TRIIM M FEETIEEL,IME_L OUT rARELE
i REF EiREF I s "LE} N
-27T@.am  -id.,09 FlAG -45. E dEm
i dRm 1T 3 HHG
[ I - . : _— e -
= s e g, .._................ "'h.“‘“_.. ._...E.. - - -_.-:;-::._..‘._._l e S
o e
"l : ,r.
------------------------------------ Tu-“-u---...n---J"...-...-'n.----q.r:.umu-u.--.--.-.-.-----.--.1.“--"-..-.-p-...-.-.uu-...p
' L4
[
Lo f
10 f '
= .- 1’1* . - - -
. .I:!'
P -
Div Dy CEiier Sel g0, doo m
S . Ann 10 TE N OO0 APY L AR H-
GEM:! 1330 Me STiCQ 7 zae RUNLEIE--1D0 7T~ 104Bx

Input at feeder line, output at cable
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Rejechon Filter L[ C¥

IN CABLE, QUi FEEDERLINE

FREmTE
AREESTUN o aer > MKER ST AN, AON H-
~270.0m =ld.008 firss -7 . SEEs cEm
f ﬁ Rm 1 r 1 Iﬂﬁﬁ . - o ol il ol e i | I s w e e N NPV AMI NN R EIED DI B CTEN BN Fd
.......-......4-...--...-..,i......__._......j........ s a [ - JE——
: | ! : : , ,
i .
....... - e i
- - 1—---—-------—----:"'?\..-{"-'- - - e mim—— --i- e ———
b ‘._.-
e -"”H:mr._M}r il . e
; - o
Sismeeminrral ll'|l'|'l-llIIIlllllIlllIilllllllllllllrll';‘ll"llllll l-'lr' -----------------------------------------
. v f i
Yoo/
 f i
o
. :_II:.. cp-tmu 1sha - - -
1 \
N T
Elf
- .¢
W v m R
Ly D CENTER Se’T oge,000 Mz
S . ARQ 10,8 SFE M 1TAR AR . ARR H-
FEi: 10D Wz ST:C0 .7 sa: EOMOE:R--102,T- 134En
FEW=_l0f HZ

Input at cable, output at feeder line
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TRAP FILTER (6L C6

CERCM TR T COIRoIT
ﬁfEE#R”” B:REF 'Eﬁﬁhﬁ‘P “ider 000,890 H:
P.BAR -10.00 MAG -58.9824 dEm
(_¢bm JC ) _MRG . L N

I BY Div CENTER 567 POE.0DB0 H:
18,00 19.80 SPAN SO 00,039 H;
FBW: 1 KHz =T7:533 msec FANGE:'R=-1D,T= BdBm
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- Filters for fo = 855 kHz

Rejechon fider LRJ(3
+ frap filter L8/C8

=PEFTEun
A EFF R:RFF

14.54 -19.90 M3G  -46.5516 dEm

{ dBm 1L 1 MaG B -

i

DIV I CEMTER 855 900,000 H:
19,00 19,080 P HN 200 D00, 00D Hz

FEW: 300 Hz 2T:158.7 se: RANGE:R=+=-10,.T= 20dEm

FEW=_300 HZ

Input at feeder line, output at cable
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3-6 Circuit of transformation 135 ohms/ 50 ohms

T RAFO GLIED 138 L / SV qL

Ernstel/werte
[ 20: n< 58
czo. tfac FoVpF + 24 4&0FF

en Jere /;h Sere ";:'
3% Sﬂ‘UFF + 4* EUOfF 4 2% 460,9#‘

1E-8951-195-DO 13 /19 Waniewski
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4-0 Supplementary measuring documents dated 26nd and 27nd of
February 1991

iv.02.392

TELEFUNEEN Sendertechnik Gmbd
wWarlawskl # Wittling

1. Medida #&& la impedancia a la base && la aatena d& 500 kHr a
1000 kHzr ( la bobina de balisage imclusive )} [/ Messung car

Impedanz an dem Fufpunkt der Antenne von 500 kHz bis 1000 kHz
{ einschliaglich der Beleuchtungsdrossal |

7, Medida de la impedancia a la salida del emlgor Jde TELEFUNEERY
Messang der [mpadanz am Ausgang des TELEFUNEEN- Senders

9, Hedida & 1la iepadancia al cable de 50 Ohm en la cabina de la
antena / Megsung der Impedan: sn 50-0Ohe-Habel im Antennenhans

4. Filtro L4//C4 para %67 kHz / Filter L4//C4 for 567 kH:z

5, Filtros L7,07 v L&,CB para 855 kN / Filter L7.C7 und LB, OB Bbr
B35 kHe

6. Valosres ajustados/Einstelliwercta

7. Flano electrico de la bobina de balisage/ Elektrische Schaltuag
dar Baleauchtungsdrosssl

1E-8951-195-DO 14 /19 Waniewski
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1. Medida 4 la lepadancia a la base de la antena de 500 kilz a
10l kHz { la bobina de balisage inclusive } / Messung der
Iapadanz an dem Foppunkt der Ahntenne won 500 kHz bis 1000 EHzZ

{ sisfachliaflich der Beleuchtungsdrossal )

Var tambian Smith chart adjunto/Sigha aach beiliegende Smith chart

f/kHz  R/Ohm  X/0hm  XL/Oba f/kMz  R/Ohm X /Ohm  LS0hm

£ HHz foaiz
567 420 i 295 3 520 700 320  -j 357 -3 510
855 &3 =1 182 =3 213 20 248 -1 342 =3 475
500 L4 i 227 4 454 755 158 -§ 30 -4 400
520 213 i 260 1 500 T8O L24 -§ 269 -1 348
540 280 i 289 i 536 810 91 -1 M -1 277
SE0 375 i 297 i 530 G40 70 - 196 -j 233
48D 800 i 261 1 480 BB 53 =§ 154 =7 17%
EOD 616 j 159 i 265 210 i -3 125 -3 137
620 680 -3 11 -i 17 940 37 -3 102 -1 108
645 616 -3 26 -3 335 70 3z -§ 17 =178
&0 470 -3 324 -7 483 1000 3l -§ 53 =393

d. Medida de la impedancia a la salida del ssisgor de TELEFUREENS
Haaseng dar Iapedan: ar Ausgang des TELEFUNKEM- Senders

£ /xHz B X/0hm Xionm
/M
nEs =) +3 0.9 1 1.0

1., Hedida de la impedancia al cable de 50 Ohm en la cabina de la
antena f Messung der Iapedanz am S0-0Ohe=Eabal §n Antennenbaos

[/kAE  R/Oha  K/Onm K/Ohw
fr/HHT
567 50 +1 0O #j O

M. Filtro LA//C4 para S6T7 kHz / Filter L[4//C4 Fiig 567 Efz

War plaot adfuerte Siahe bailisgendan Flok

5. Filtros L7, C7 y LA.CH para B85 wHer f Filter L7.C7 und LB.CE& fdr
855 kH=z

Var plot adjunto/ Siahe belllegonden Plot

. Valores ajuostados/Einstellwerte

Condengsadores Kondensatoren

ci: 5« 1600 pF « 1 &« 400 pF + 1 = ZOO pF
En serie’ in Seric

5 & 1600 pF « 1 & 400 pF + 1 = 200 pF
Bn secie/ in Sacie

d = 1600 pF + 1 = 400 pF + 1 = 200 pF

1E-8951-195-DO 15 /19 Waniewski
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C2: S &« 1000 pF « 2 & S0 pF
am aeris’ In Barie
6 &« 1000 pF
en series [n Serias
6 & 1000 pF « 2 = ROO pF
cy: 3+ EOOD pF & L = 40D pF & 1 = 200 pF
en sarie/ in Serie
38 B pF + L o 400 pF + 1 = 200 pF
Ca B = 120 pF + 3 & 8O0 pF + I & 400 pF
en serief in Serie
T oo 1200 pF ¢« 2 & B00 pF + 7 & 400 pF = 1 & 200 pF
en garliay in Secrie
& a 1200 pF o+ 1wl000 pF + 1 « 800 pF & 2 &« 400 pF
an farias In Saria
Toa 1200 pF + 2 & J0OD0 pF = | & 800 pF +« 1 & 400 pF
Ch: 4 % 1600 pF & 1 & 400 pF & 1 w 200 pF
an gariay in Serie
3o Q600 pF « 1 & A0 pF & 1 « 200 pF
an saerie/ in Serie
4 = MEOOD pF & 1 = 500 pF + ] = 00 pF
Lk S & 1000 pF « X &« 500 pF
an garias in Saria
S a 1Ml pF + 2 & 500 gpF
en serie’ in Serie
S w 1000 pF + 2 & 500 pF
Ca: Ao 1000 pF + 2 a5 p¥F
en serief in Sarcie
3+ 1000 pF + 2 = 804 pF
an aeris in Saris
A= 1000 pF « 2 a 500 pF
C20: 4 « BODD pF « 2 = 160 pF
an gacies in Sarie
P Fa BM) pF o+ L& 00 pF = 2 & 160 pF
Boblinas/Spuledn:

E3r n=ld.76 L4: n=ld.25 {completo/yvasll) LY nmeld 8% LE: neli.fE
LY: m=9.5%8 L[8: neld. 1 L% m=ll.T8 LlO: fe5,&52

T, Flang electrico de la bobina de balisage, Elekirischa Schal bung
der Bealaschtungsdrossal

Yar dibuje adjunto/ Siehe beiliegende Zetichnung

1E-8951-195-DO 16 /19 Waniewski
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fmin--sdmir_;m o la bare di o awbmag de SO0kHz 4
{060 felip | fa Bobina ok !‘.::.-"-':.ft_-jlr_'- .-'-'r.'li-'.r-.:I-'L'J;-' Fa 11:.1,¢:ﬁ'nen-{-f:d5.5'-." =
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Filter L4//C4 567 kHz: cable input, feeder line output

FERIUS gooer L RECRECESIN: GRRERSE QU1

4,727 =l2.B2d MAG  =28.3212 |:IE-'
L ldfe 1L I T
—_ e o
o B
.'-.-
AL
[
‘¥
'||
i;

[ri= r LENFES SET OO0, 0O0 H:
E g 1a.20 SFHYE SO0 O], 200 Ho
FEH: 1 HHz TT:7Z3 niec FARNGE:R= 16, Te-104aEm

iF T

pi = _S00000, 500 H

Filter L4//C4 855 kHz:

LB TR S5 v HI FILTER LT .w7-L8.03
& EEF EIREF o MR 255 o082 .008 He
O.a0d -1, 81 MAas  -ed, 5553 dEm
[ #Em I P
.\-_.-"1-\_\._\. , . = e
-\._\_\_- .r--'_.
'l-\.-\..___H .‘f____,_,.,—"""_ :
______________ . I S T
L H -
= w H -".‘. -
- e
Ol o CEMTEF EES A05.008 Hz
io.aa 1ET, Ok =AY 260 BOD_BED Mz
FEH! SO oz TS,V z2=2p FANGE:F=-10,T=-124Em
ErH = l.i_l.l:_,'I I—:
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Electrical design of choke for obstruction light:

' Anschlf— [ = — T T T ]

feasten 1it 220V
der An#mal 'I"H

j =,

iy

— — e | —— e — —

Heodeia
- i . -
La|a =g SO @ B =
-".w.l . ---'l...;I
b [} H
Aoge=a MYave g ed
[ Kabel cchirm
5
£y N
o L —p
CB

:[% D ..:"d_ T I

-e' I P >

v aulfere Wickiung

s e A
|| :

/4n A4.2.92
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