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comparison , in the event the antenna span s are raised, are thus available.

The electrical height of the antenna is 205 meters for 10.2 kHz when the span is in the so-called 1975
or intermediate elevation in which spans I and 3 are respectively paid out 14 and lOVi turns from the “high ” or
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a small frequency variation which is very near ly proportional to the fifth root of the frequency ratio.

The antenna system efficiency in the 1975 configuration is 5.9%, and in the 1973 configuration is 7.3%;
therefore with 150 kW antenna system input powe r the station will be able to radiate 10 kW when the spans are
raised. For this mode of operation the spans are operating at about 70% of their design voltage limit or less;
full 10kW radiated can be obtained by raising the spans back to the full 1973 height.
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INTRODUCTION

Durin g the performance of modi fication and validation tests at

OMEGA NORWAY , data and all pertinent information collected was recorded

* 
on appropriate data sheets. This information was later transcribed as

necessary to data sheets designed to facilitate analysis and computation

of desired operating parameters.

These data and computation sheets are presented herewith

in rough form for future reference.

1.
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DAT)\ SHEET I

• APPARENT CAPACITANCE

• /~ Jut~~ /~ 79 H:
te

• 

* 

1. Frequency /~ /~ 9 Hz.

2. - - cade Capacitor

indicated Reading: 0 . ~~~~~~~ ~F.

Corrected Values : O.OX .0 . C3~~’ / ‘5• ~iF.
(Table 1) O.OOX 0 * (.~

) C) (, j 7 .  ~
, pF.

oox 0 .e~o o ( ~’4 vF.

Residual Capacitance: C~
q wcEL&.~-D 0 .  — iF.

8>’ ~~~~~~ cap. Add -

TOTAL Decade Capacitance: 0 . 03 ~ ~73 ..5 pF.

3. Variabl e Capacitor: 0 . C) C C 3 ‘7 4 IJF.
Add____________________________

4. Apparent Capacitance , Capp.: 0 . 03 7 / b ~7 pF.
(Includes Exit Bushing)

5. Reactance , XC (Calculate d) 
42 / Ohms

6. Exit Bushing Capacitance 0 . 0 0 0 1 5 0

(Manufacturer ’s Data) Subtract —

7. Apparent Capacitance , Capp I 0 . C3I~g59 pF.

(Antenna only)

DS 1-1
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DATA SHEET 1

APPARENT CAPACITANCE

/~‘ vJU~~y /9’/’~
- Da te

I. Frequency .~L / .3~3’2 liz.

• 2. Decade Capacitor

Indicated Reading: 
— 

0 . 03?5 pF.

Corrected Values : 0.OX 
— 

.0 . C 30 Ic 5~ uF.
(Table 1) 0.OOX 0 . ~‘C ~c’2 7 uF.

0.000X 0 . O~~~C~’5~~’Z ~xF.

Residual Capacitance : Ci~i,,/c ELLe~b 0 . ~F.
13>’ ~~~~~~ ~~~ 

Add___________________

TOTAL Decade Capacitance : 0 . C 3 7 ~~
, 34 uF.

3. Variable Capaci tor: 0 . 000 4~
j , ~F.

Add________________________________

4. Apparent Capacitance , Capp .: 0 . ~~~~~ / .Z 0 pF .
(Includes Exit Bushing)

5 . Reactance , X~ (Calculated) 
3’
~ B Ohms

6. Exit Bushing Capacitance _ O . 0 0 0 1 5 0 tiF.

(Manufacturer ’s Data) Subtract______________________________

7. Apparent Capacitance , Capp I 0 . C ‘7 ¶7 ‘7 t~ i~F.

(Antenna only)

OS 1-2

-



____ — ---- - -

DATA SHEET 1

APPAR ENT CAPACITANCE

/6~ JU LV / 97 ?
Date

1. Frequency / 2 / 0 / Hz.

2. Decade Capacitor

Indicated Reading: 0 . 0350 pF.

Corrected Va lues : O.OX .0 * 0 3c ,o ,5~ ~F.
• (Table 1) O.OOX 0 . ~~ O SO34  pF.

0.0 0 . 0 pF.

Residual Capacitance: C,9,v~e..L.~i’ 0 . — —
~~~~~~~ 

pF.
t3y (,v, (~ j k ’i, C~.’,-p, Add -

TOTAL Decade Capacitance: 0 .c3~~ / 39 pF.

3. Variable Capacitor: 0 ._Oo 0 77 / pF.
Add________________________________

4. Apparent Capacitance , C8~~~
: 0 . ~~~~ ~~~ ~i.

(Includes Exit Bushing)

5. Reactance , XC (Calculated) 
33~~ Ohms

6. Exit Bushing Capacitance 0 .00 0 1 5 0 ~F.

(Manufacturer’s Data) Subtract_____________________________

7. Apparent Capacitance , C8~~~1 0 ~~~~~ ?~~~‘ 
C ~iF.

(Antenna only)

05 1-3



DATA SHEET 1

• APPARENT CAPAC ITANCE

j
~ 4_~

y 79y 7
• Date

1. Frequency /234- 5? Hz.

2. Decade Capacitor

Indicated Reading: 0 . o3Bc ~F.

Corrected Values : O.OX .0 . C) ?O ~~~~~~ p1.

(Table 1) O.OOX 0 . COO Rc’ .3 4 pF.

0.000X 0 . 0 pF.

Residual Capacitance: ~~~yC~~.L~ D 0 . — 

~F.

~3Y (-‘-~I r ~ ik.’4 c,o~
, Add_________________________

TOTAL Decade Capacitance: 0 . 038  / 3 9  pF .

3. Variab l e Capacitor : 0 . 0 C> / 2~5~ D pF.
Add —

4. Apparent Capacitance , Capp : 0 . o3 9/s 9’ 111.

(Includes Exit Bushing)

5. Reactance , XC (Calculated) 
32 5? Ohms

6. Exit Bushing Capacitance 0 . 0 0 0 1 5 0 pF.

(Manufacturer ’s Data) Subtract_____________________________

7. Apparent Capacitance , C8~~~1 0 . o3 9 o39 pF.

(Antenna only)

DS 1-4
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DATA SHEET I

APPARENT CAPACITANCE

/~ Da te

1. Frequency / 3 ~~~97

• 2 . Decade Capacitor

Indicated Reading: 0 . 04Cc’ pF.

Corrected Values : O.OX .0 . 
~~~~~ 4~

- ~~~~~ ~, ~J

• (Table 1) O.OOX 0 . 
________  — -  - -

0.000X 0 . C) 
__~~~~~~~~~~_

Residua l Capacitance: C,~N -tLL~-j ’ 0 . -—— —-----—-----

13y CAJI IZI AJ 4 CA P S Add - 
• -

TOTAL Decade Capacitance: 0 . C 4 c  ,
~ 4 

c
- 

~~~

3. Variable Capacitor: O . CO )~fT~
/ t ~..e

Add________

4. Apparent Capacitance , Capp : . 0 . O4 o ~~’ ~2
• (Includes Exit Bushing)

5. Reactance , X~ (Calculated) ______ — ______ 
.2~ ~ 01w-

6. Exit Bushing Capacitance 0 .0 0 0 1 5 -
(Manufacturer’s Data) Subtract_____________

7. Apparent Capacitance , Capp .I o ._O4o _~ 2 /  ~
(Antenna only)

DS 1-5
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DATA SHEET 2

ANTENNA SY STEM RESISTANCE

2 .Z~JQ~YJ2Z2
Date

1. Frequency / 0/ 9 /  Hertz

2. Fixed Resistor , Z (Impedance ) 0.22 ijli I, 
~~O/ Ohms

3. Ras = 

E~1 Z 
(Ohms)

4. Voltage Readings :

E = 3 . 0/9 Volts
Trial 1

E1 = / . d 9..c Volts
Ras(l) = 

____ 
. 2/6 Ohms

E = 2 . 7b7 Volts
Trial 2

E1 
= 

_____ 
. .5/~ Volts

= 
____ 

. 2 / 7 Ohms

E = 2 . ?~~ I5 Volts -

Trial 3
E1 = / . 

_ _ _ _ _ _ _  
Volts

Ras(3) 
= 1 . 2 /. 5~ Ohms

E = 2 . 7(.3 Volts
Trial 4

E1 
= 

_____ 
. _

~ I4 Volts -

Ras(4) . 2/4 Ohms

E =  
_ _ _  

. 
_ _ _ _ _ _  

Volts
• Trial 5

- 
E 1 = 

-
. 

_ _ _ _ _ _  
Volts

• 

. 

Ras(5) 
= 

_____ 
. 

— 
Ohms

5. Average R = / . 2/€.~, Ohms

A T  1Q75 /,LE/~ /,7
WE7 & f7~~/~VY .

DS 2-1

• ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ -- — - - - - — — -
~~~ — ~~~~~~~~~~~~~
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DATA SHEET 2

ANTENNA SYSTEM RESISTANCE

Ras 22 J0~~ /977
Date

1. Frequency I/O 
~~~~~/ _. ._ Hertz

2. Fi xed Resistor , Z (Impedance) 0 22 uH /. 00 / Ohms

3. ~~ = 

E1 Z 
(Ohms)

4. Voltage Readings:

E = 
____ 

. _ 4/ ..5~ - Vol ts
Trial 

E1 = 3 . 4/1 Volts
Ras(l) = / . 2 B 9 Ohms

E = 7 . 9/..Z Vol ts
I ri al 2 

E1 = 4 . 

~i’
-54 Vol ts

Ras(2) = 
— 

/ . .2 ~ 9 Ohms

E = 3 .j4 / Vol ts -

Trial 3
E1 = I . ‘778 Volts

R (3) . ~~~ 7 Ohms

• E = ~~ .j~Z 3  Volts
Trial 4

E1 4 . .5’7.Z Volts -

Ras(4) = __~~~~~ . 2~~9 Ohms

E = 3 .  ..7~4-5 Vol ts
Trial ~ F1 = 3 . ~~~~ Volts

g
as(S) = ____ 

. _2 9? Ohms

5. Average Ras = . 299 Ohms

/41YTF~f,/,~ ~‘1T /~~‘5 /~‘~ Y~ #/7
WE~r 6c RAI,v y .

OS 2-2

— 
— -- - -—— — --- -—-—----- -- -—--• - -—- - ~~~ • . ::.i.I ~~~~. . ~~~~~~.



DAT A SHEET 2

Ar-~T EI~Nr~ SYSTEM RESISTANCE

~as 
2 977

Da te

1. Frequency / L35~~ 
Hertz

2. Fixed Resistor , Z (Impedance) ._..~~~~~2
_
~

H 1, 00 / Ohms

3. ~~ = 
E1 Z 

(Ohms )

4. Voltage Readings:

E = 4  . _~~~~~_~~~Volts
Trial 1

E 1 = 
— 
3’ . 4 ~~~ 

Vol ts

• 
Ras(l) = ____  

. 3/ 2  Ohms

E = ~~~ . ~~~~ 
Vol ts

Trial 2 
E1 

3’ . (.9.5 
— 

Volts

Ras(2) = / . 3’C~~ Ohms

F 3 . ~ 5~Z Volts -

Trial 3
E1 = 2 . ~~~~~ volts

Ras(3) 
. 3 /Z  Ohms

E = 
- 

. / .~~j ._ Vol ts
Trial 4

F1 = _____ 
. 4.L~.. .. Vol ts -

Ras(4) = ____ 
. 3O~ Ohms

E = _____ 
. 3~ 4 Vol ts

Trial 5 
E1 = . 

~~~~~~~~~~~~~~~~~~~~~~~~~ 
Vol ts

• 

- 

g
as(S) = • _ 3j/ Ohms

• 5. Average TMas = 3JQ . Ohms

ANT ENNA qr / 9~i5 ~~~~~~~~
WET & g~~ vy .

OS 2-3
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• DATA SHEET 2

ANTENNA SYSTEM RES ISTANCE

Ras z~~i~~ _L~Z?
Date

1 . Frequency / 2 / 0 3  Hertz

2. Fixed Resistor , Z (Im pedance) 0~22 ~iii /. oc / Ohms

3. Ras = (Ohms)

4. Voltage Readings :

E 4. . (..Z~ Vol ts
Trial 

E1 
= 3 . ~3 

Volts

~as(l) = . 3 75 Ohms

F = 8 . ~~~
7_-_ Vol ts

Trial 2 —

F1 
= 4 . 9i4 Volts

Ras(2) = _
~
_
~L_ . .3 7.~Z Ohms

E = 4 . _~44 Volts
Trial 3

L i = 2 . - 
Volts

Ras(3) 
= . 37? Ohms

E = .8 . ~ 9~L Vol ts
Trial ~ E1 = 

~~~~~ . ~~~~~~~~~~ Volts

Ras(4) 
= . 373 Ohms

E = 
_____ 

. ~~~~ Volts
Trial 5

E1 = _____ 
. 6 ’72 Volts

Ras (5) 
= 

~~ 4- Ohms

5. Average Ras 
= / 37~ - 

Ohms

• ,4N TE,v,v,q ,97_ /975 ~~~~~~~~
W6T &‘ f~ e~ #j y

DS 2-4

_ _
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DATA SH EET 2

A1~T L ~~A SYSTEM P.ESISTANCE

R 22 JUL. y /9??
as Dote

1. Frequency L31~2 7 Hertz

2. Fixed Resistor , Z (Impedance) O,22 j U L!t70/ Ohms

E Z
3. R = j

~~
—

~
--- (Ohms )

as -

4. Voltage Readings :

F = . 98.5 Volts
Trial 1

F1 = 
_____ 

. 20 8 — Volts
Ras(1) / . ~~~ 

Ohms

F = . _
~ Lf_ .  Vol ts

Trial 2 
F1 

= 
~~~~~~~~~~ 

. ~~~~~~~~~~ Volts

R8s(2) 
= 

_____ 
. ~5~/.5’ . Ohms

E = 
_____ 

. :L2~
_
~.. 

Vol ts
Trial 3

E1 
= .3’ . (4 ~~ 

Volts

Ras(3) 
= _—_L_ ~~~~~ Ohms

F = L~ 
. 9~~L._  Volts

Trial 4
E1 

= 
_ /~~ 

. /45 Volts

~as(4) 
= 

____  
. 523 Ohms

F = 9 . / ~,54. Volts
Trial 5 

E1 
= .5 . /~ ~~~• 

Volts

Ras(S) 
= / . .57 9 Ohms

5. Average 
~~ 

= /_ . 579 Ohms

AN~ ~~N’W) .4 T /97 -5~ /~~/~ #4’ T.

k/Er & T?- 14/ ’Vy .
OS 2-5

~ 
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-
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DATA SII[E1 4

RADIO FIELD IH 1{USITY

• SITE LOCAT ION

~~~

~~~~~~~~~~~~~~~~~

~~~~~~~ ~

1---. ~~~~
- 

, ~~~~~~~CD - —J - ._J I—
L) ~~~~

• 

-

• CD C.) ~~ p—. C) 0 I
‘—I 1 ~:- c ~~~ 

•

C) ~~ ~-‘ : l~~ 0 4-’ I—. C) (2 r.~ jr— F— ~~ C) c~i L “
~ .

I— —C 4.’ ‘—. .
‘- J ‘S N -‘ 4 ’

-~Z I— S.- ~~ 0 • v~ 0 • 4’ I-- S.-
I- U C!) Cl) (h U “S~ F(j U~ CD S.. 0) 1.)

OS 4-1



DATA S t U L I  4

R1’~) I O  F I E L D  1r~T~~
) I Y

SI IF LOCA l I ON

->1

H ~

I.,) I.).)

.5 0 •  0 •  0 •  0~~~ 
‘N.

k ~~ 

“

~~~~~~~~~~~ 

“

~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~ ~N .
~~~ 

—~ CD -~~ C:) 4’ N ~ C)

- —5
’ S— ..I. C — I—

~~ 
±1 ~~~ 

-H ~ S ‘N
‘S—S ~~~ 

.. -_— — 4’ 
‘

~
-
~ 

‘-
~-.. w F-

~~ 
u- ‘-~ I ‘L~ 

I— 0

C) ;-~ 
4 . )  ~~ ~

(‘ >: ._J ‘.~ >. 0 4 ’  1
- C )  fl —~ C~ L 

‘

~~
-
~F - - ‘—-. .— 4 )  ‘ ‘  ‘ I ~~ 5’. —~-~ 4— ’

. j~
-_ ~ r~ 0 • U) C) • 4.) 

~
-— S.. ‘S .

~.C

I— ~ Z ti (5 Cl) ~~ ‘~C U N.

(/) ()  U) ( ) 0) () U) (5

CD L ~ ‘ S.- C.) Cl) >ç ~~~

- , c- ~~~ —. 0) ç- r:~; ~~ .-•~~ 
C:-, • 

(1) ‘-C

~~~~~~

OS 4 -2
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DATA SHE L F 4

• RADIO F I E L D  INTENSITY

• SITE LOCATION

• —SS- • c-’•~ .~~~ —~ —.
• )\ ‘—, s- ~~~.s . -• -..i I 

.~ç Q  QJ 0 ‘~~~~0 ‘- 40

~~~ ‘S.-— -5--- 
LU 

— 
LU

• 

1! ~~

-— 

-

~~~~~~~~~~

~~~~~~~~~~~~~~~~~~ ?~~~~

Cl ~~~ ~ I . 2  ~~ .—. — 4’ N -.~~
N• C I—

-. -F-~ ’ ~~~~~-H N
~~~ • • .~~~. ~~~ .4--) ~‘S.. ~~~~~ w

~~~ ‘-‘S 
,-.

w .~ w — F— 5— 5’ I—
., ~~

- - I— I—. C’)

OS 4-3
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DATA SHE ET 4

RADIO F I E L D  IN T E N S I T Y

SITE LOCATIO N

• NI C’) ~“

• 
~~~~~~~~-

l

J 

w • ~ 
‘-
~:Js

- - 

LU 

-

~~~~~ 

- 

LU

• —y4
~ -

~~~~~~~~~~ 

H

V)

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~C) -~ C) F-.• 4~) ‘S

F— ‘ 4’ 
_
‘

~‘- ~~~~ LU

~ ~t’ C’) ,—. ..j 4
— LU \ LU I— 5-. ‘5’ 1—

~~~ ~~~~~~~-~~~~~~\i~

:~ U ‘—. 1v 1V V 0 -—
‘S.-— ~~ “. C) ~~D Cl) IC’) Cl) 

~~ >(
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