INSTRUCTIONS
FOR USING THE 2A, 2B, AWD 2C
ANTENNA COUPLING UNITS.

The purpose of these coupling units is to couple the antemma to the
transmitter in such a way as to properly match the input impedance of
the antenna to the output impedance of the transmitter, A secondary
purpose is to reduce or eliminate entirely radiation on the harmonies
of the transmitter frequenecy.

The 2A, 2B, and 2C units each consist of two coils Ll and L2 with taps

for varying the inductance, and two variable condensers Cl and C2., The
2A is used with low power transmitters such as the Collins 4A, 324, and
32B with power ratings of fifty watts or less. The 2B and 2C are used

with transmitters of 250 watts rating or less such as the Collins 30FX,
30FXB, 300B and 150C. :

The 24 is built on 33" x 19" panel, and the 2B and 2C on 7 x 19" panels
for standard rack mounting, The units may be mounted on the “transmitter
rack or any convenient place between the transmitter and antermna lead-in
or feeders,

The wiring diagram of the 2A and 2C units, which is identical except

for power rating, is given in Fig., 1. Fig. 2 shows the connections of the
2B unit which differs from the 2C in having two RF ammeters instesd of

Olle . .

In the diagrams C1l is the input condenser which is on the left-hand side
and C2 is the output condenser which is on the right, viewed from the
front of the panel. Ll is the coil nearest Cl and Al is the meter nearest
Cl. CB are fixed mica blocking condemsers which isolate the antenna

from the high voltage direct current circuits of the transmitter,

CONNECTINNS FOR TWO~WIRE ANTENNA SYSTEMS

The units, as wired, are suitable for use with doublet or two-wire feed
antenna system. One antenna or feeder wire is connected to the meter
A2 of the 2A or 2C unit and the other wire to the rotor of 2, In the
2B unit, the two antemna wires are connected to the free terminals of
the meters Al and A2, The input leads, 1 and 2, mey be commected to
taps equally spaced. from the ends of a split-stator or push=-pull
amplifier tank coil or of any tank coil in which the point of ground
potential is located at the center of the coil. If the tank of the
transmitter happens to have a neutralizing or plate voltage tap which
is at ground potential or by-passed to ground and is not at the center
of the coil, the input leads 1 and 2 should be connected to taps on
the coil which are spaced an equal number of turns from this ground
tap,




o

CONNECTIONS FOR SINGLE-WIRE ANTWNWA SVYSTEMS

For single-wire fed antemmas, or for Marconi antennas, which nre
operated against ground, meter A2 should be connected to the anteénma

or feeder wire and the rotors of both Cl and C2 should be graounded

as in Fige 3. In the case of the 2B unit, moter Al neod not be inoluded
in the eircuit, Fig, 3 shows coils L2 and L1 comnected in serics, This
is generally necesssry only for operation on the 1715-2000 Kes band
where the inductance of both coils is roquired, On the higher
frequenciocs Ll may be left out of the cireuit entirely or simply short
circulted. For singleswire fod or Marconi antennas, input lead 1

is connoccted to the filament conter tap or ground conncction of the
transmitter, Input lead 2 is comnected to the plate end of the final
amplifior Yank coil,

TUNING

1. Disconncct the input torminals of the unit from the transmitter
and tunc the latter in the normal way so that the powor-amplifier tank
condenser is adjusted to exact resonance, that is, to the point of
minimum power-amplificr plate current, After this adjustmont is made,
the powor-amplifisr tank condenscr should Hot Do touched again.

2a Switeh off the poworsamplificr and reconnect the input lcads of
the unit to the transmitter.

3 Set €2 (the condensor comnccted on the antemna side of tho unit)
at approximately mid position; also set tho tap on the inductance to q
point where resonancs iz likely %o be obtained on the frequency on
which the transmitter is operated: that is, usc maximum inductance for
80 or 160 meters, about onc-half inductancce for 40 motors, or onc~fourth
for 20 metors,

4, Switch on the powor amplifier and rapidly rotatec C1 (the condensor
on thc transmitter side of the unit) until rosonance is restored in

the power-amplificrs The minimum plate current at resonance mey be

too high or too low for proper opecration of the final amplifior. If

the plate curreont is not corrcct, rotate C2 slightly and then readjust
Cl for rcsonance. This procedure can bec repeated using C2 to adjust

the dogree of coupling and C1 to restore the circuit to resonance until
the correcet plate current is drawn in the powcr=-amplifier,

9 The inductance .of the coils doeos not neced to be adjusted critically,
but approximately the maximum inductance should bec used at which it is
poseible to makc tho amplifier draw its full plate curremt at resonance
by adjusting €1 and 02, Wien tho network is uscd with a two-wiro

feedor .or antenna system, as in Fig. 1 and Fig. 2, it is important

that cn cqual nugber of turns be used in Ll and L2




The antenna ammctcr or ammetors will indicate maximum antonnd curront
when Cl is adjusted to rosonancos If the notwork with two meteors as

I Fig: 2 is dsod Witk & dotblet antonna 6F twoswirc focdors; moters

Al and 42 should indicate approximately cqual currents. If this is not
the case,; and 11 and L2 have an ogqual number of turns and the input
leads 1 and 2 arc connceted cqually distant from the ground potential
part of the coil, this indicatos the antenna system is not balanced.
This is particularly likely to happen with Zeppelin feoders not an odd
number of quarter waves long. The rosult is that the noutralization

of the final amplificr may be disturbod. With balanced antenns systoms
such as tho doubleot or "Y" type, this difficulty is not cxpericneced,

On the 1715-2000 XKc. band, it is sometimes impossible to match cortain
antennas with the notwork in its original form without using oxtromcly
large variable condonscors. If tho conncetions of Pig, 3 do not

producc the deisrod result, it is nocossary to resort to the conncetions
of Fig, 4 or Fig. 5. Herc an "L" notwork is usced. Both thc coils

arc comnected in serios and both condensors in parallel, although ncither
the full inductanco of both coils nor the full capacity of both con-
densers may be reguircd,

in general the coanections to he uscd with antennas over ono=-quarter
Wwave long arc shown in Fige 4, and thosc for antennas onc-quarter wave
long or less, arc showm in Fige 6. In cach caso, input lead 1 is
connccted to the ground or filamont contor tap of the tra smitter, and
lead 2 is comnccted to the alato ond of the power-amplificr tank
induectancc,

Th> tuning proccdurc “cr +10 actworks of Fize 4 and 5 is as Tollows:

1, Tune the powcr-cmn!ificr tank circuit Yo resonanco, as indicated
by a minimum of ower-ampglific, ‘plate currcnt, with the input leads

s i s

from the unit disconnceted,

iy Switch off tho power-arplificr and rcconncct +he input lcads
of the unit to the transmitter,

da Include approximately the full inductance of one coil in the
circuits Switch on the powcr~amplificr and rapidly vary the condenscrs
Cl and C2 until resonance is restored in tho amplifior. If tho minimum
plate current obtained is not corrcet, change the number of turns
ineluded in tho inductance and try again. The condensers Gl and C2 which
arc in parallel will be uscd to restore the eircuit to rosonanes, and

the setbing of the tups oa the coils will adjust the degroo of coupling
cr the »late curront drown by the pover amplificr =« FOBILLACE




ANTENNA RECOMMENDED

The particular antomna to bc used with the cguplinﬁ units, of course,
dcpends upon local conditions, Any singlo-wirc fo antenna, Marconi

antonna, or cnd-fod Hortg antenna, constructed accordingly to thc usual
principles of good antonna design is, of coursc, satisfactory, For
1715-2000 Kc. oporation, a quarter wave antonna oporated arainst ground
15 usually thc most dosirabloe,

When a Hertz antonna is to be uscd with a two-wirce focdor system, tho
most satisfactory arrangoment is the "Y" type, in which a fcodor is
connected to a tap on cach side of the centor of the antonna, This
system is very satisfactory on tho froquency band for which it is
designed,

If a more flexible systom is desired, to operatc on soveral harmonicelly
rclated frequeney bands, the doublct antenna, consisting of two parallcl
foeders comnocted to the two halves of a Hertz antenna which are scpa-
rated by an insulator, is desirables Tho antonna is made onc~half waveo
long at the lowest opcrating froqueney and the foodors tuncd by the
tuning unit,

The unit may also be uscd with Zeppelin feeders., In this casc, however,
unless the fcedors are cxactly an odd number of quarter waves long and
the antonna cxactly an oven numbor of quarter waves long, unbalanccd
reactances to ground will disturb the neutralization of the final
emplifior stage. It is strongly recommendod that whon o Zeppelin
antonna is to bc used with the notworks of Fig. 1 and 2, tho fooders

be made oxactly cne=quarser vave long, cven though this ncecssitates
bending the feecders or doviating considerably from tho most dircet

line botween transmithor and antcnna,

In cascs whero an unbaiance loud or rcactance might be applicd to a
transmitter circuit, as when Zoppelin feodors arc to be used on g
froqueney other than that for which they were designed or when a
¥arconi or single-wirc fed anteomna is to bo uscd with a push-pull
transmittor, the best system is to usc an inductive "pick-up" coil
with the unit. This is donc by using a coil concentric with the tank
coll, such that if a 600 ohm roesistor werc connccted across its
terminals, the amplificr stago would draw tho proper plate currcent

at resonanco. ‘



The pick-up coil may be placed inside or nutside the tank coil, but
shouid be spaccd from it no furthor than is nccessary to provide
insalation betwoen the two coils, and it should be placed near the
conter turn or low potontial part of the tank coil.

The proper numbe: of turns for the pick-up coil may be determined by
cxperiment, but it is not critical. Usually onc-third as many turns
arc uscd in the pick-up coil as in tho tank coil. If a 600 ohm
vermination is assumed for tho picksup coil, the impedanec proscnted
to the plates of the RF amplifior tubes is about right for the usual
triode amplifier stagce If the amplificr stage uscs seroen grid tubes,
somewhat fewor turns may be used, .

The two ends of the pick-up coil arc then simply conncetcd to the
input leads 1 and 2 of the tuning uwnit in overy casc. No further
comicction to the transmittor is required and the tuning of the
urit is exectly the same as though the unit were connceted to tho
transmitto: direcctlw,
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