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Design of Some Coupling Circuits for Aircraft
Transmittung Aerials

By W. W. Hoxwor, B.Sc., B.E.

ABSTEACT. The electrical constants are given of various airceraft fixed and trailing

"~ perials in the frequency range 140-500 ke and of fixed aerials in the freguency range 2-20 Me,

A design is discussed of circuits for coupling a low impedance line to these aerials over the
“shove ranges of frequency. The design for fixed aerials in the high-frequency band employs
‘the device of a single condenser connected either in series or in parallel with the aerial imped-
‘snce in order to make the combination always capacitive.

1—INTRODUCTION

The design of circuits to couple the power amplifier of an aircraft
transnitter to aircraft aerials has generally presented some difficulty partly
due to the usual restrictions in aircraft equipment of small size, light weight,
and the necessity of operating at greatly reduced atmospheric pressures,
and partly to the.fact that the designer frequently has no precise knowledge
,of the electrical constants of the aerial, or aerials into which the equipment
may be required to work. In the writer’s experience, it is seldom that cir-
pumstances allow the designer of the equipment to exert any influence on
the aerial systems to be employed. In any case, apart from fulfilling its
function as a radiator of electro- -magnetic energy, the aerial system must
meet other requirements; for example, in addition to the restrictions
imposed by the size of the aircraft, the aerial must not impose any con-
siderable” ‘ drag® on the aireraft, it must be capable of withstanding
vibration and be sufficiently strong not to fail under the stresses unposed
by high-speed flight, it must continue to operate under conditions of ‘ icing ’
(Haller, 1938 and 1942) and, in the event of a wire breaking, it must not
be hable to foul aero-dynamic controls. A general description of the various .
types of aerials used on aircraft has been given by McGuire and Delmonte
(1940) A description of some of the mechamcal features of aireraft aerials
2 used in the Royal Air Force has also been given by Hecht (1939).

© Tn the medinm- and high-frequency ranges the aerials used on aireraft
oy communication purposes, as distinet from aerials used for navigation,
m&V be subdivided broadly into the two classes known as trazhng aerials
ind fixed aerials. The trailing aerial consists essentially of a wire paid out
Tom the fuselage of the aircraft, one end only being attached to the aireraft.
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The free end is usually weighted to cause it to assume a more nearly vert
position but, due to wind resistance, the wire assumes a curve, the m
part being inclined at about 80° to the horizontal (Eisner, 1932).  Th
effect reduces the effective height of the aerial and for this reason the
of trailing aerials appears to be decreasing as aircraft speeds increaga
Trailing aerials are now normally restricted to use in the médium—frequéqu
bands and, for this purpose, lengths of the order 200-300 ft. are used. “Thé
fixed aerial consists essentially of a wire or wires attached at both ends 44
the aireraft by means of insulators, a lead-in being taken off at an appr
priate point. Fixed aerials are used on both medium- and high-frequens
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Freure I—Resistance and reactance of a 935 fi. trailing aerial on a Ford tri-motor al
aireraft (after Hyland).

L

although the tendency is to use less and less medium-frequency transmiss
from aiveraft to ground in favour of increased numbers of channels at hi
and ‘ultra-high-frequency. ,
A recent development in transmission from large all-metal aire
is that of shunt-feeding of the aireraft structure itself. The method
discussed by Haller (1942) and is similar to the well-known technigl
shunt-feeding earthed broadocast transmitting aerials (Morrison &ndﬁ\_
1937), although the practical difficulties would appear to be greater i
airoraft using & number of frequencies than for an earthed mast use

.

single frequency in the broadeast band.

2—ErrcTRICAL CONSTANTS OF TRAILING ARRIALS

Before circuits can be designed to couple the power amphﬁe@
aircraft transmitter to the aireraft aerial or aerials at the working frequencl




Coupling Curcuits for Avreraft Aerials 385

ome knowledge is required of the electrical constants of the serials under
nsideration, A number of measurements of these constants for trailing
serials, in the frequency range 140-500 ke, on a variety of aircraft, has been
ade by Hyland (1829). His method wag to energise the aerial by means
i o small oscillator coupled through a variable loading coil and variable
‘jon-reactive resistance. The loading coil served to resonate the aerial
eapacitance and the variable resistance was inserted and varied so as to
”.glter the aerial current at resonance by a known amount. Allowance was
‘made for the resistive component of the loading coil. Hyland states that
i An interesting fact developed frora this study is the negligible effect of
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@IGUR‘E 2—Resistance and reactance of a 235 fi. trailing aerial on a medium twin-engine
' all-metal aircraft.

\Btructuml differences on antenna constants. The three structural types—
;;%H metal, metal frame fabric covered, and composite wood and wire frame
fabric covered—are interchangeable (when properly bonded) insofar as
;ma,lor etfect on antenna constants is concerned.” Hyland’s results of the
sistance and reactance of trailing aerials on a Ford tri-motor all-metal
craft have been interpolated and re-plotted for 235 ft. length of aerial
d are shown in figure 1, but the scale of the diagrams in Hyland’s paper
mall so that the accuracy is not great.

%z The writer has made some measurements of a 235 ft. trailing aemal :
7 strands of 25 S.W.G. stainless steel wire installed on the medium twin-
éﬂgme all-metal aircraft of figure 3, and these results are shown in figure 2.
the connection between the radio equipment and the aerial winch was
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approximately 8 ft. long and was included in the circuit when measurenean
were made. This lead was measured separately and was found to hay
capacitance to the aircraft frame of 80 pul, and also had an apprecis
resistive component. The measurements were made using a ¢
magnification- or @-meter: this consists basically of a tunable
frequency oscillator supplying a known current to a low resistance in
in series with the tuned cireuif to be investigated. A self-contained
voltmeter is then used to measure the voltage magnification (or )¢
circuit. By measuring the @ of a standard eircuit, also contained in
@-meter, then connecting the aerial across this eircuit, retuning to resonan
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Froure 3—Fixed aerial dimensions on a medium twin-engine all-metal airer

and measuring the @ of the combined circuits, it can be shown that
of the aerial is given by '

(Ol o 6’2) Qle

: (01 _ OU)(QI - Q2)
where (' is the tuning capacity, subscript 1 refers to values at reson
before connecting the aerial, subscript 2 to values after oonnec@ing
aerial, and C, is the self-capacitance of the coil of the standard

The capacitance of the aerial is given by U, — O, and the resi
. 1 '
0@ z(Cy — Cy)

QAE =

RAE =

where w == 2z X frequency. ‘

Comparison of the results of figures 1 and 2 show that the
of the two aerials are much the same, but the resistances recorded b
are about half those recorded in figure 2. Hyland makes no refe
the type of wire used for the trailing aerials in his measurements,
lower values of resistance obtained by him could be accounted fo
use of copper wire as against the gtainless steel wire used in figure 2.
(1942) gives some results on the measurement of resistance of
types of wires, at radio frequencies, suitable for aircraft aerial
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:s“f;hat a copper-clad steel wire is almost as good as a solid copper conductor,
jind 1s better than beryllium-copper or phosphor-bronze. The use of stain-
oss steel wire for trailing aerials would seem to be a somewhat one-sided
mpromise in favour of mechanical strength at the expense of electrical
‘efﬁelency

;11

3—Tue HEreorricar, CONSTANTS OF FIXED AERIALS.

. In the case of fixed serials, prior to 1938 there appem’s to have been
;httle information published concernmg their ulectmcai constants, but in
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%;FGURE etm»Remstance and reactance of the fixed aerial on a mediwm twin- -engine all- metal
i aircraft »

@;tius year Haller (1938) published a paper on the subject followed by a
%Efltrther paper in 1942 referred to abeve. Also, Sandretto (1942) has pub-
%}lshed curves for the characteristics of aerials used on the Douglas DC-3
nd Douglas DC-4 aircraft. Haller’s results of 1938 were obtained using
¢-meter and cover a frequency range of 3-8 Mc with four different aerial
irangements on a single-engine two-seater fighter aireraft of 48 ft. wing-
_‘___Bp‘m and three different arrangements of aerials on a twin-engine bomber
o 90 ft. wing-span. Sandretto’s results cover the frequencv range of
Q‘f) Me for the DC-3 aircraft and 2-10 Moc for the DC-4. Both these air-
aft have a single aerial wire extending from a short stub-mast over the
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cockpit to the top of the vertical tail fin. The lengun oi the DC-3
is 45 ft. 6 in. and the DC-4 is about 68 ft., quarter-wave resonance for
DC-3 oceurring at 5.1 Mc and for the DC-4 at 8.9 Mc. More recen
Kiernan (1944) has recorded the characteristics of a V aerial on a Loclkhe
14 aircraft in the frequency range 2-15 Me. - ot
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sanges 150-500 ke and 2-20 Me using a ¢ meter. When using this method
gar quarter-wave and half-wave resonances it is desirable to insert in the
rial eircuit a series condenser of known capacitance and ¢ to obtain
etter readings of ¢." Allowance can readily be made for the effect of this
ndenser in calculating ‘the - aerial constants. There are some regions
here the accuracy of the ¢-meter method is not high owing to the com-
paratively small differences of readings involved in the calculations.
The configuration of the aerial measured is shown in figure 3 and the
electmoal constants in the frequency ranges 150-500 ke and 2-20 Mc are
shown respectively in figures 4 and 5. It will be observed that the differ-
ence between grounded and flight condltlons iz small, except for.the value
btained for resistance at 200 ke in flight. It is likely that an error was
1ade in one of the ‘readings for the observation at this frequency.
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Ficurt 6—Fived serial dimensions on a two-seater metal and fabric aireraft.

Some measurements have also been carried out on the fixed aerial of
th two-seater aircraft on the ground, in the frequency ranges 140-500 ke
ind 2,000-20,000 ke, the dimensions of the aerial being shown in figure 6 ;
Lt will be observed that the measurements included about 6 feet of 111su1a,ted
d connecting the lead-in insulator to the radio equipment. This aircraft
hag & metal frame, and uses part metal and part fabric covering. The
%’g&lues of resistance and reactance in the frequency range 140-500 ke are
thown in figure 7, and figure 8 shows the results in the range 2-20 Me.
. Measurements were also made on the fixed aerial of a large flying-boat
i the frequency range 140-20,000 ke, the majority of measurements being
*;;gmﬂ:de on the water, but a few check measurements were made in flight.
. ~T}18 aerial of the ship, shown diagrammatically in figure 9, was a rather
mphcafced system comprising a horizontal vee, with the apex at the tail
ind the two arms of the vee spreading out to the wing tips. The vee was
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ted by a wire connected part way along ‘the starboard arm of the ve
running under the starboard wing to a point about 3 ft. forward of)
leading edge of the wing on the hull, and entered the hull through the leg
insulator, which was about 3 feet above the water-line. Measurem;
were made on two days on the same aircraft, as the results of the firs
measurements gave a rather low resistive component particularly ‘s
lower end of the medium-frequency band. On the second day the re
component was found to be very much greater, and it was hoped ¢
further measurements in order to ascertain the cause of the discrep;
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Figure T—Resistance and reactance of the fixed nerial on & two-zeater metal-s
: aircraft.

Unfortunately, it was not possible to obtain the use of the airer
longer period fo enable this to be done. The conditions on the
were ag follows — '

First Day--A hot sunny day with calm sea, the aircraft hav :
anchored for some considerable time prior to measurements being ;
Both “flight* and ‘on the water ’ measurements were. carried out

Second Day—Warm day, with sufficient sea running to splask
on to the lead-in insulator, and in addition, the aireraft had
when measurements were commenced, so that the whole aircraft was
with salt spray. Only ‘on the water” measurements were made
results of the measurements taken on the two days are shown in:
10, 11, 12 and 13 ; curves marked A were taken on the first d_ay‘ 1id
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arked B on the second day. No attempt has been made to draw curves
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g. Comparisons of the results obtained on the comparatively simple
Jerials of figures 3 and 6 with those on the aerial of figure 9 indicate, as
%&uld be expected, that the simple configurations behave in a manner such

ab & comparatively few measurements would enable their general charac-

4
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teristics to be determined, but that the complicated configuration of figup, 4
produces an aerial with characteristics that are extremely difficult tq g
termine. This, in turn, sets a very difficult problem for the designer o}
radio equipment, since, if & number of frequencies are to be employs
might be expected that complicated aerial coupling circuits would_
quired to make certain that the aerial can be matched over a range
frequencies. '
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Fieure 9—Fixed aerial dimensions on a large flying-boat

‘The possibility of determining the approximate cha,rz'.ii_
fixed aircraft aerials by measuring their dimensions and makin
corrections to allow for proximity to the fuselage and the size
craft, has been discussed by Holmes (1942). He uses two chart
of which enables the guarter-wave resonant frequency to be ¢
knowing the length of the aerial plus length of lead-in. CorT

Y
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‘ [gtted'for variations in size of aireraft, and for various configurations of
erinls such as end-fed single wire, centre-fed vee, etc. Having determined
the quarter-wave frequency, the second chart is then used to obtain the
rsistance and reactance components at any other frequency. As an
sample, taking the aerial of figure 3, the quarter-wave resonance is ob-
tained as 8.0 Me, which agrees very well with figure 5. From the second
hart the electrical characteristics at 4 Me and 12 Mo are obtained as 1.8
“hms resistance, 400 ohms capacitive reactance and 40 ohms resistance,
400 ohms inductive reactance respectively. These agree reasonably well
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Froure 10—Capacitive reactance of the fixed aerial on a large flying-boat.

th the values obtained from figure 5, namely 4 ohms resistance, 300 ohms
pacitive reactance and 40 ohms resistance, 400 ohms inductive reactance
ectively. In the case of an aerial such as that shown in figure 9, it
lear that the charts cannot be applied at all.

Covrrane CrrouITS FOR TRATLING 4D FIXED AERIALS IN THE MEDIUM-
FreEQUENCY BanD

“Before eircuits can be designed to couple the power-amplifier anodes
the transmitter to the aerial, a decision must be made as to whether the
trial shall be gcoupled directly into the power-amplifier tank circuit or
hether 5 low-impedance line shall be taken from the tank-circuit to the
al coupling circuits housed in a separate unit. Several advantages
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accrue from this latter solution, mdudmg

() The tank-circuit can be calibrated directly in frequency mdepende
of the aerial constants.

.(b) The very high R-F voltages produced with electrically Shor |
are confined to a separate unit,

(¢} It is frequently convenient in some installations to have a sma)
| coupling unit to place near the aerial lead-in rather than a large
containing the whole transmitter.

T'rasling Aerials—Consider now the problem of coupling a 100
line to a trailing aerial in the frequency range 140-500 ke,  Since even
largest of aircraft aerials can be represented by a resistance in series wil
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Ficure 11—Resistance of the fixed aerial on a large flying- boat

‘circuit shown in figure 14 (a), and & circuit in which the couplmg
is the mductance L, as shown in figure 14 (b). Here O and Rz
1mpedanee of the line from the transmltter._ The _res1si,1ve
associated with €'y in (a) and L, in (b) have been neglected as
negligible compared with the other resistances in the circuit.
range of frequencies to be covered, it is clear that a coarse and fi
would be required for L, so that if a$ all possible it is most desi
only one additional control be used for elther Uy or Ly, dependmg on
gystem is used.
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Referring to figure 14 (a), it is seen that L;, R,, C,, R, can be replaced
b any given frequency by an equivalent inductance L, and resistance R, in
sics, the equivalent circuit then being as shown in figure 15 (a), similarly
figure 15 (b) is the equivalent circuit of figure 14 (b), where € and R, are
pivalent to 1,, R,, C, and R,.
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Ficure -12—Reactance of the fixed aerial on a large flying-boat.

W'rit-i.ng X, for the reactance of L, at the working frequency, and X,

0 the reactance of Uy, then Z,,, the impedance across the terminals 4 B

A figure 15 (a), is given by

7 Xy &g — jR ¢
=Ry T iE, — X)

\-.

(1)
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Rationalising gives the well-known form
EoX* ' (X2, — XX 2 — R2X,)

Zip = ;53 : + 7 5 : v .

Ro? + (X, = X2 R + (X, — Xg?

Two conditions must now be satisfied if the 100-ohm line from the
mitter is to be correctly terminated ; (a) The i imaginary term must be
(b) The real term must have the value 100 ohms. . Assuming, as
always be the case in the medium- -frequency band, that X, >
immediately gives X; = X, and hence X */R, = 100.

Taking the values of impedance of a typical trailing aerial a
and 500 ke as 16 —§3000 ohms and 10 —71000. ohms respeetivelv (see ﬁg
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Fievre 13—Resistance of the fixed aerial on a large ﬁying-bq&

we can now compute the variation reqmred m ) and I, of g
assuming some reasonable value for the resistance R, associ
L,. We might assume the @ of the loading 111ductance to be 100
is, 100 = ol,;/R, where @ = 2z X frequeney. We have also
1 1
e = k. —
(hesy w(]g,

X
¢ wlly

I

= X

and

X2 1

Ry (R, + BywiC,?
Substituting the assumed values of (', and R, and usin,

== 100.
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— 100 R, in (3) and (4), we obtain the values of €, and L, at 140 ke
500 ke as being 0.018 uF, 3500 uH and 0.007 ¥, 330 uH respectively.
Without considering the further variation required to cover different
iling aerials, manufacturing variations in the Q of the tuning inductance,
the constants of fixed aerials, it is clear that a variable capacitance with
ingle control to cover the range of approximately 0.02uF to 0.007 u I

1mpm¢ticable .

i

 AERIAL
TERMINAL

{a)

AERIAL
TERMINAL

S m,_cz .

Ry

{b)

Figure 14—Two possible coupling cirouits for the medium-frequency band.

Considering figure 15 (b), and writing, at the working frequency, X -
I the reactance of L, and X, for the reactance of C,, we have
X Xo +JRX,

Zp = - . 53
a2 =R X, - Xo) ‘

ionalising (5) gives _

o Ry X2 . KX, — XX 2+ Rz2X,
4B By (X, — Xt 0 Ret o+ (Xp X
A* before, to meet the required conditions we must have the real term equal
f0 100 ohms, and the imaginary ferm zero. Again, X R, hence
il = X, and X;*/ R, = 100. Taking the same values for the aerial
pedance as previously and assuming the @ of I;; = 100, we find that the

S

(6)
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values required for L, and L, at 140 ke and 500 ke are 3300 ,uH ;
and 300uH, 14 uH respectwely

The problem now is to find a method of obtaining a Va,rla,ble indy
to cover the range 14-75uH using a single control.  This appear
quite practicable using a variometer, the assumed value of 100 fo
of L, giving a transter efficiency of about 30 per cent at 140 ko and
cent at 500 ke.

Fized Aerials—It remains now to see what extension of the ra
L, and L, in figure 15 (b) are required to cover fixed aerials over th
range of frequencies. It can be shown that L, requires a higher valt
mncreasing values of hoth €, and R,, the maximum valuc ciearlv oce
at the 140-ke point. The aerial of figure 4 would require, by this criteriol
the largest value of I, of any of the aerials considered. The smalles
of L, is requlred at 500 ke and decreases as both the reactance and r

A

Rg A L
B

RO

(a) {k)

Fraure IﬁmEQuivalent circuits of figures 14 {a) and 14 {b}."

- decrease, hence trailing aerials already considered require the m
value of L,. Considering the fixed aerial of figure 4, at. 140 ke the imp
is 100 —j10,000 ohms, and assuming again that the @ of L, is 100, t
required for L; and L, may be shown to be 10,000 uH and 160uH
tively. . With the assumed value of @ of 100 for L,, the efficiency of tra
is almost exactly 50 per cent. It follows from the above cs_ul'”"
that the ranges of values for L, and L, to cover both fixed and
aerials in the band 500-140 ke are of the ordel 300-10,000 H and 14-
respectively, the values depending upon the @ obtained in the col
Description of Coupling Unit—Figure 16 shows a view of
coupling unit, with its covers removed, which provides couplin
a 100-ohm line and both fixed and trailing aerials over the frequen
140-500 ke and for fixed aerials over the range 2-20 Me. It is'eap
handling an input power of the order 50 watts. The variable in
L, of figure 14 (b) takes the form of a variometer and can be seen
lower left corner of figure 16. The loading coil L is mounted With 118
vertical and can be seen at the back of the unit illustrated in g
. Variometer L; is approximately rectangular and has a stator
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-iew of an aerial eoupling unit showing the loading inductanee Ly and

El’RP 15— lnterm\l

the matehing v.'n‘mmetor L., of hﬁ‘llt(‘ 14 {h) for the medmm frequency band.
®
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Fisune 17—Another internal view of the aeria) coupling unit of figure 16 show
the components for the high-frequeney band,
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b4uH and rotor inductance of 47ulH, with a coefficient of coupling
shghtlv better than 0.8, giving a range of approximately 18-180uH. The
?'31'101}51613(31 was deswned usmg formula No. 166 of the Circular of the National
gureau of Standards 4 (1937). Despite the slight variation of the vario-
geter from the true rmtangular shape, the c&lculaﬁed values agreed very
%eﬁ with measmed values The method used was to calculate the total
ghe mdlwdual mductanees of the stator and rotor, 80 that the coefhoxent
if coupling for a given spacing could be found.
w0 The loading coil L, consists of a bank-wound tapped ecoil wound with
litz wire, variation between the ten tapping points being obtained by a
: mrsomet)er -like arrangement consisting of a rotor coil mounted at the base
or “cold 7 end of the main coil, and using the main coil winding as the stator.
The Q of coil L, varies, with setting of the variometer and the tap selected
by the tapping switch, between the limits of 70 and 150. Design of the
bank winding requires consideration of the permissible volts per turn,
mlce for 50 watts unmodulated carrier input to the unit at 140 ke using
lhe aerial of figure 4 and assuming a @ for L, of 100 at this frequency, the
potentmi developed at the aerlal terminal is readily calculated as 7,000
olts peak value.

CovrpLing Crrourts ¥oR FIXED AERIALS IN THE HicH-FrEQUENCY BanD

1t has been shown that, in the mediﬁfm-frequency band, there appeared
¢ at least two possible circuits which could be used for coupling a low-
'»~="'f;;(pédanee line to fixed and trailing aerials, as both types of aerials are
P«IWays capacitive at these frequenmes The circuit of figure 14 (a) was
Eubbequently abandoned due to the difficulty of providing a variable capaci-
.\;gnue of sufficient range for C;. In the case of fixed aerials in the range
£20 Mc even the aerials on smali aircraft will become inductive within thls
' ;q:lenc) range. It is clear that the circuit of figure 14 (b) cannot be used
B it stands if the aerial is inductive, furthermore, the eircuit of figure 14 (a)
ﬂl also fail if the zeries inductance of the aerial is sufficiently large to make
< 0. In the latter case Ly would require to be replaced by a variable
f;‘éﬁpa,cltemoe It is, of course, always possible to insert a capacitance in
.'ﬂes with an inductance to produce a nett capacitive effect, but in the
Sinity of half-wave resonance the capacitance becomes extremely small.
EUI‘ example, at 16.5 Mc the aerial of figure 5 would require a series capaci-
e of about 5uuf to make it capacitive, and for the aerial of figure 8
3.5 Me the capacﬁ;ance required is 12 uF.  If, however, a capacitance
80 uuF is connected in series with the fixed aerial of figure 5 in the region
i fuarter-wave resonance, and in parallel for higher frequencies, the con-
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denser and aerial combination is found to be always capacitive.
shows the caleulated constants of this combination at various points i
frequency range of 2-20 Mc for the aerial of figure & and Table 2 gwes
results for the aerial of figure 8.

Aerial Constants. ‘ Equivalent
Frequency ' FPosition of Series
Me Series Series 80 ppF Resistance of
Resistance | Reactance Condenser Combimnation
ohms. ohms, ohms.
2 4.5 - 700 Out 4.5
4 4 —310 Out . 4
6 6 _110s | Out 6
8 8 0 Series -8
10 15 -+~ 150 Series | 15
12 35 +350 Parallel 31
14 100 +600 Parallel _ 10.6
16 1000 1500 Parallel 5.9
17 4000 0 Parallel 3.6
19 00 —~1500 Parallel 2.15
19 700 — 1500 Qutb ' 700
26 300 — 806 Parailel 3.3
20 300 800 | Out 300

Tasre l—Table showing the transformation of the constants of the aerial cef igur
the use of an 80 p pF condenser
either in series or parallel with the aerial impedance.

From Tables 1 and 2 it is seen that the aerials of figures 5 an
be made equivalent to a resistance in series with a capacitance by the
expedient of usmg a single condenser of the somewhat arbitrary
80upuF, and it is believed that this transformation can be accomp
using a value of condenser of this order with almost any aircrafl
likely to be met with in practice. If it is assumed that the aeria
coupled to the transmitter can always be made capacitive by meal
above device, then clearly a choice is available of either of the
figures 14 (a) and 14 (b) with the addition of an 80 uuF conds
switch to select the appropriate connection of the condenser. ‘Cale
of the range of values required for L, in the circuit of figure 14
matching a 100-ohm line to the aerials of figures 5 and 8 shows that
extremely small values of inductance are requned in some portm._
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-'Quencv range as to make the circuit impgacticable.
ﬂf ¢, and L, in figure 14 (a), however, are realisable provided that coarse
snd fine controls arve provided for each, making a total of five controls for
¢ high-frequency band of 2-20 Me.

411

The values required

Aerial Constants, : Equivalent Equivalent
Frequency - Position of Series Series
- Me Series Series B8O ppld Resistance of | Reactance of
Resistance Reactance {ondenser Combination | Combination
ohmsa. ohma. ohmas, ohms.
2 5.5 — 500 Out 5.5 — 8500
" 4 200 Out 4 200
6 4 0 SBeries _ 4 . — 340
8 7 +75 Beries 7 — 175
‘1{}. 18 -+180 Series 18 e 20
12 55 - 400 Parallel 28 - 288
14 2000 41500 Parallel 7 152
i6 250 — 350 Parallel 14.5 — 103
16 250 — 350 Out 250 —350
17.6 150 QO Parallel 55 —172
20 156G 4300 Parallel 33 —183

the use of an 80 ,u;.LF condenser
either in series or parallel with the aerial impedance,

. A practical design of an aerial coupling unit using the circuit of figure
14 (a) with the addition of a selector switch and 80 x « ' condenser is shown
infigure 17. This is another view of the unit illustrated in figure 16,
4he high-frequency band also being capable of handling an input power of
0 watts of unmodulated carrier. The 80uuk condenser 15 air-dielectric
gd with its associated switch, is seen at the top of the unit. Inductance
£L has been divided into a tapped coil of total inductance 50 uH, shown in
the centre of figure 17, for coarse adjustment, and a roller coil at the bottom
f""the unit with a range of 0.5ull to 10ufi for fine adjustment. Con-
1ser C /1, not shown, take:a the form of SIX mlca eondemers each of 350 4 ,u,P

£

d an air-dielectric variable condenser of lange &ppromnately 15- 400 7 ,uF
fine control.- . The coupling unit illustrated in figures 16 and 17 has been
T‘sed on a great variety of frequencies within the bands 140-500 ke and
=0 Mc with all of the aerlals shown fitted to the aircraft in figures 4, 6
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and §, and has also been fitted to other types of aircraft. Tt has also een
used in the medium-frequency band with trailing aerials of the con '
shown in figure 2 and no case has been found, even with the aerial of fig
where satisfactory coupling could not be achieved. In the high-freq:
band it has also been used to couple to whip aerials on vehicles with'
factory results.
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