
r~MORANDUM 

October 9, 1962 

To: Mr. S. Blake Yates 

Re: Antenna Reactance Compensators 

Low frequency multi-element antennas tend to resonate very 
sharply because of rapid change of reactance with frequency. 
The usual bandwidth of operation is about plus or minus 1 
per cent or less. 

If some means can be found to slow down the rate of change 
of reactance with frequency, the useable bandwidt can be 
increased. This is done by dding a second reactive element 
to th system. By proportioning and connecting it properly, 
the net reactance may be held close to zero over an appre­
ciable frequency bandwidth. 

The physical structure is shown in Figure 1. The electrical 
equivalent is in Figure 2. The improvement in reactance is 
in igure 3. The improvement in bandwidth is in Figure 4. 

The performance of the circuit depends greatly on electrical 
and physical construction of L s . To achieve large ba~dw dth, 
Cs must be as small as possible. Thus Ls must ue space wound 
and open ended. This makes the current go around the co 1 
instead of along the coil. The lineal lengt of wire in Ls
is about one half wavelength at median frequency. Ls is 
rather like a coiled-up antenna in a box to prevent pickup 
from outside radiation. 

Empirically it has been determined that the potential energy 
storage of the secondary should be similar to the primary. 
This means that large-diameter, low-resistance wire will 
greatly assist in achieving wide bandwidth. 

Examination of Fig re 1 shows that th primary has a over­
all length of about 3/2 wavelength. This causes t e react­
ance to change very ast near resonance. A significant . 
increase of bandwidth could probably be achieved by making 
Ls equal 3/2 wavelengths to provide a ommensurately fast 
rate 0 change of reactance. 

Obviously there is a ide variety of possible alterations 
in regard to coupling and load> but the simple system above 
is th heart of the matter. 

Grote Reber 

GR:sp 
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Secondary on outside. Open ends. 

Resonant to median frequency. 
antenna wires resonate at 
median frequency. 
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One half of a symmetrical system 

Figure 2 
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Tap
 Ro 

LaCa\llm = LsCsl"lm 

M = mutual inductance between La and Ls phased to aid coupling of C. 
This means La and Ls are wound in opposite directions. 

La = primary inductance 

Ls = secondary inductance 

Ca : apparent antenna series capacity 

Cs = apparent secondary distributed capacity 

C = stray capacity between primary and secondary 

Tap point higher up on Ls for higher load resjstance 

Ea = voltage induced in antenna by signal 

Eo = voltage output into load 

Ra = antenna radiation resistance 

Ro = output or load resistance 
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Figure 1­
If Ls is omitted and Ro 1s tapped onto La ­ '7/ 

If complete circuit is used 
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~igure 4
 

If Ls is omitted and Ro is tapped 
onto La 

If complete circuit is used 
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Actual improvements 
at Wm = 2,000 kc frrom 
20 kc to 500 kc 

FrequencyResonance 
Wm median frequency 



RESEARCH CORPORATION
 
405 LEXINGTON AVENUE 

NEW YORK 17 

ROBERT P. IRWIN 

f~SSOCIATE 

PATENT OEVf::LOPMENT OlvlSlor~ 

November 8, 1962 

Dr. Grote Reber
 
Commonwealth Scientific and
 

Industrial Research Organization
 
Stowell Avenue
 
Hobart Tasmania
 
Australia
 

Dear Grote: 

Enclosed are three copies of the memorandum you addressed 

to Blake Yates. We hope that the graphs have been drawn 

to your satisfaction. 

Sincerely yours, 

'If};. Irwin 

RPI:sp
 
Enclosures
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RESEARCH CORPORATION
 
405 LEXINGTON AVEi'JUE 

NEW YORK 17 

ROBERT P. IRWIN 

ASSOCIATE 

PATENT DEVELOPMENT DIVISION 

November 19~ 1962 

Dr. Grote Reber
 
Commonwealth Sc entiflc and
 

Industrial Research Organization
 
Stowell Avenue
 
Hobart, Tasmania
 
Australia
 

Dear Grote: 

Thank you for your letter of Novembe 16 pointing out 
several errors in Figure 2. The errors have been duly 
corrected on our copy and the new circuit added to it. 

There is nothing new regarding this invention. However, 
we do appreciate your keeping us informed of the advances 
you are making with it. 

~ 

You are probably in the height of spring down in Tasmania, 
and you may be comforted to know that we have had our first 
snowfall. 

Sincerely yours, 

I 

RO'be~t P. Irwin
 
RPI:sp
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