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AdJuX A 20 RADIOTELEPHONE.

Technical Specifications.

This equipient complies with the specification laid down
by the G.P.O. for voluntarily fitted Radiotelephone equipments,
However, this is a minimum requirement, and in all respects this
equipnent is considerably better.

Receiver,

Frequency Range: Band 1 1.6 to 4 ac/s

o2 550 to 1600 kc¢/s

"3 160 to 4CC ke/s

"4 160 to 4C0 kec/s with B.F.0, and D/F
"5 160 to 4CO0 kc/s with B,F.0, and D/F

Mode: Telephony Reception Bands 1 to 3
C.W. Reception on Bands 4 and 5

Sensitivity: Band 1 at least 5 microvolts
L. do, 5 n
" 3 d_o . 5 1

30% rnodulation at 400 c¢/s
Band 4 at least 2 nicrovolts
"5 do. 2 n

Signal Nuise Ratio: Better than 10dB for the above sensitivities
I.F. Rejection: Band 1 better than 80d4B
Image Rejection: Band 1 better than 45dB

Selectivity: Bandwidth. Selectivity.
6 kc/s - 5 dB
20 " ~-40 dB
40 o -70 dB
Audio Qutput: 1.5 watts to 3 ohm loudspeaker distortion

less than 5%
Audio Response: Flat within 2dB from 200 to 3000 c/s
I.F.: 470 ke/s

Valves: 4 off ECH83 combined to give R/F Anplifier,
Frequency change, 2 I.F. Anplifiers,
A/F Amplifier and B.F.O.

Transistors: 1 NKT450 (or equivalent), 1 NKT213 (or
equivalent), 3 0A81, 1 0A210 used as A/F
Output, A/F Driver, signal 4.G.C. andi Meter
detectors, Reverse mains polarity protection
diode.,

Power Consumption: 12 volts 1.15 anps 24 volts 0,85 amps

Transmitter
Frequency Range: 1.6 to 3.8 nc/s

Channels: Six crystal controlled
Frequency Stability: Better than .01%
Power Output: Noninal 20 watts into average aerial

Power Control: Provision to reduce power output to less
than half

Modvlation Depth: 90 - 100% with less than 10% distortion



Transmitter Specification (Contd)

Auuio Response:

Modulation
Distortion:

Harmonic Radiation:

Type of Aerial:

200 to 3000 c/s: 204B down at 3500 c¢/s

Less than 10% at full output

Better than 40 dB down on carrier power

12 to 70 feet with an optimun of 60 feet.

Can arrange for aerials up to 150 feet

Mode: Telephony with simplex working
Power Consumption: 12 volt 10A 24 volt 54
in high Power Transnit Condition
Valves: V1l EF9l Crystal Oscillator
V2 1625 Power Anmplifier
V3 V4 EL506 Push Pull Modulator
Transistor: VIl VT2 2N1146 (12v) 2N1100 (24v)

Rectifiers:
Microphone:

Power Unit Oscillators
2 off BYl00; 2 off 04210
Carbon in Nylon Fist Holder

General
Dimensions: 15" x 9" x 10k" deep: D/F increases
height by 4",
Weizht : 32 1lbs. approx.
12v.
Power Consumptions: Receiver only 1.15
Transnitter Stand By 1.6
Condition.
Transnitter High Power 10.0

Barth Polarity:

Transmit Condition.

24v,

0.85 A
O.8 A
5.0 A

Chassis isolated from either battery pole

Our policy is one of continuous development, and we reserve the
right to modify this specification and equipnents of future
manufacture, subject to G.P.O. approval.

Every endeavour has been made to render this manual and

specification correct, but no responsibility is accepted for
any error or onission thereon,



adaX 420 RADICTELEPHONE EQUIPMENT

QPERATING INSTRUCTIONS

The equiprcent is extrenely sinple to operate - - in fact,
very little different from operating the nornal donmestic receiver
and G.P.O. telcphone respectively. Firstly, however, one should
become fully conversant with the Radiotelephone Section of the
G.FP.0. "Handbook for Wireless Operators" (obtainable from H.M.S.O.
at low cost). This gives information on how nessages should be
sent, the standard forn of calling Coast and Ship Stations, and
general operating instructions, information and injunctions.
Secondly, listening-in on the receiver will give an indication
of how things are done in practice.

Reception

Place switch narked ON/OFF VOLUME to the ON position by
turning clockwise. It will be noted that the scale illumination
lagp will light, and after thirty seconds you will hear noises in
the loudspeaker, when the volume control is turned up. Switch
to the required range and rotate the tuning knob until the
correct frequency is indicated by the pointer. If you do not
hear the required station, rock the tuning control a snall anmount
eilther side of the indicated feequency, until located. The
ranges are:-

Range 1 160C to 4000 ke/s Trawler Band
" 2 550 to 1600 ke/s Mediur: Wave Broadcast Band
n 3 160 +to 400 kc/s Lonz Wave for Broadcast and D/F
" 4 160 +to 400 ke/s n " " Consol and D/F

" 5 160 to 400 kec/s " noon D/F

On Ranze 1, the distress and calling frequency of 2182 kc/ssis
clearly narked by the letter D, From the table above it will be
seen that Ranges 3, 4 and 5 all cover the same frequency band,
but have different usages. Range 3 is nmainly used to receive

Long Wave Broalcast Stations: switching to Range 4 automatically
switches in the Beat Frequency Oscillator (BFO) to nake Consol
Signals cudible, allowing the count to be made on the loudspeaker,
or by noting the flicks of the needle of the tuning neter.

On Ranges 3, 4 and 5, the D/F loop is switched into circuit
(where fittel). For instructions on the use of the D/F, see
section on D/F Operation, When at sea, it is always good
practice to leave the receiver tuned correctly to the Distress
Frequency of 2182 kc/s, since seconds nake a lot of difference in
an energency.

N.B. all receiver controls arc identified by black lettering.
Transnission

Ensure that the receiver is operating and tuned to the
required frequency, although, if necessary, the receiver can be
left off without affecting the transnission side, Put the
TRaNSLITTER switch to the LOW position, and wait thirty seconds
for the valves to heat up. Whether the receiver is switched on
or not, make sure it is switched tc Range 1, otherwise the tuning
meter will not be switched for transmitter tuning purpcses. Put
the CRYSTAL switch to the required channel, then press the
microphone switch, which will cause the transmitter to function,
this being evident fron the sound of the power unit, a low hum,
and the novenent of the needle of the tuning meter which will
rise to about .6. Now rotate the TUNING control until the neter
rea.ing is a nininum. The transnitter is now tuned and aerial
current will be Indicated on the aerial indicator lamp (white).
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Transmission Contd.

Spgak?ng or whistling into the microphone will cause the
br}lllance of the lanp to increase. Now release the microphone
sw;tch, and put the TRANSMITTER switch to the HIGH position,
this will allow the transnitter to operate with full output
power when the microphone switch is next operated, 1In the full
power condition, the aerial indicator lamp will be brighter, and
the neter reading higher, than in the low power condition. You
are now ready for normal transmission, but it is advisable to
check that the tuning meter is correctly tuned to a minimum in
the high power condition, this nininum should be between .6 and
+8 on the neter., The tuning up process, although taking a lot
of explaining, takes an average of 5 to 10 seconds to complete,
Do not keep the nicrophone switch depressed for long periods
with the transmitter out of tune, i.e. with the meter reading
not at a minimum - this especially applies if the transnmitter

is in the high power condition, When transnitting speak fairly
slowly and distinctly into the microphone with it held about
four inches from the nmouth, there is no need tc shout. When
you have finished your transnission, say 'Over', and let go of
nicrophone switch, which will stop the transmission and allow
the receiver tu function again, so that you can hear the reply
from the other station. When he says 'Over!, you press the
microphone switch again and speak. The nain difference between
the radioctelephone and the ordinary G.P.0O. telephone is that you
have to press the switch to speak, and let go to hear, thus it
is not possible to interrupt a conversation or be interrupted.
When you have finished transnitting, put the TRANSMITTER switch
to the OFF position, and the red dial light (which comes on as
soon as the TRANSMITTER switch is put tc the IOW or HIGH positions)
will go out.

As nentioned under Reception, it is a good practice to have the
equiprent ready for transmission/reception on the Distress
Frequency, consequently, if you re-tune tc 2182 kc/s before
switching off the transmitter, you are ready in case of
energeney, Always remenber, the 2132 kc/s Crystal is selected
by turning the CRYSTAL switch hard anti-clockwise, i.e. turn
hard to the left.

It is a good idea to make sure that at least cne other member of
the crew can cperate the equipnent in case of emergency, and
when at sea, and prior tc going to sea, nake sure that the
equiprent is working satisfactorily. At sea, a daily test is
advisable, It will be noted that considerable stress is put on
energency condition., Do not forget that this is one of the
essential uses of the equipment,

N.B. All transnitter controls are identified by red lettering.

WARNING. DO NOT ALTER THE POSITION OF THE TRANSMITTER SWITCH
WITH THE MICROPHONE SWITCH PRESSED SINCE THIS WILL
BURN THE CONTACTS OF THE TRANSMITTER SWITCH.
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AJAX 420 RADIOTELEPHONE EQUIPMENT

INSTALLATION 4ND SETTING UP INSTRUCTIONS.

Installation

) The unit should be mounted on a table using the anti-
vibraticn rubber feet provilel. The position of nounting
should be such that the unit is kept dry and clean. A snear
of Vaseline over screws etc., will prevent corrosion. It is
suggested thst a canvas cover be nade, as this will provide
added protection against damp and the inevitable spray and
condensation ever present on snall craft,.

The unit has its chassis isolated fron either pole of the
battery.

The earth connection is an inportant part of the radiating
systen, and for best results a copper or aluninium plate of at
least four square feet should be fitteld externally to the hull,
and a phosphar bronze bolt used fronm the centre of the plate
through the hull for the actual earth connection. Thus there
is a good contact with the sea, which is earth. 4 heavy gauge
wire or braid is then connected between this earth bolt and the
earth terminal on the front panel of the unit. All other large
nasses of metal, such as the enzine, tanks, netal bulkheads,
should have earth lines connected from them to the main earth
point, otherwise these absorb the radiatel signal and thus
reduce the ce¢ffective power output.

Next connect the ship's nains to the equipzent via the
Junction box, ensuring correct polarity, the red lead going to
the positive of the battery,; the black lead going to battery
negative, Attention should now be given to the aerial terminal
of the unit. The aerial should be as close to 60! long as
possible, well insulated at the ends and where it passes through
the deckhead, normal feed-through insulatord being used in the
latterposition, Do not forget to fit strain insulstors to keep
the weight off the feed-through insulator terminal., Do not
allow the aerial to chafe on rigging or swing about in the breeze,
since both will cause de-tuning of the transnitter. A suitable
aerial material is 7/.029 or better still 110/.0076 wire with
PVC insulation. This is robust, has good conductivity and
adequate insulation in case the crew should happen to touch the
aerial whilst transinission is in progress. A conbination of an
electric shock and a burn will result if the bare aerial is
touched whilst transnitting. Beware of running the aerial up a
nast in close proxinity to the masthead light wiring, since this
will cause power loss and make it difficult to set up. There
is the other disadvantage that any mains borne electrical
interference will be induced into the aerial, causing interference
with reception. The ain ingeneral is to get as nuch of the
aerial as high as possible,

On yachts of sloop or cutter rig, the aerial can be the
nornal backstay with heavy insulators top and botton, and the
down lead spliced in near the lower end. On ketches or yawls,
it may be possible to rig the aerial in place of the triatic
stay with the down lead either down the nmain or nizzen as is
convenient. Other possibilities are a 14' whip type aerial
nounted at the mast head, or on motor cruisers, ncunted on top
of the cabin. These whips can put out a reasonable power, but
are limited, of course, due to their short length in comparisgon
with the optinun 60', Remnenber that the equipment is as goo
as its aerial and earth is efficient, hence consilerable care
should be taken in the aerial positioning and the bolding
to earth of large netallic masses. The care taken will be
reflected in having excellent transnitted range and high
receiving sensitivity.
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Setting Up

. Having installe. the equip ent correctly, connected earth,
aerial and nains, switch on the Receiver, noting that the scale
lamp is on. After 20-30 seconds signals should be heard in the
loudspeaker. Check that signals arc of good strength on all
bands._ If D/F is fitted, ensure that this is operating correctly,
by takinz a bearing on the local beacon, or failing that on the
Long W@ve Light Prcgranne on 200 kc/s. Check that the BRO is
operating correctly, by listening to C.W. signals on Range 4 and
noting that what is a hiss or buzz on Range 3 becomes a whistle
an Range 4., Alternatively, tune into the 200 ke/s Light, and
note that there is a whistle present when you switch to Range 4,
Start up the ship's engines and check whether any clectrical
interference is heard fron the dynano, voltage regulator, or
other rotating machinery. This applies equally to the screen
wipers or clear view screens, bilge pumps, or any other rotating
electrical machinery. If there is interference fron any of these
sources, then electrical suppressors rust be fitted, unless the
items are non-essential units that can be switched off if
interfering with comrunication or navigation. Normally it is
preferable to suppress all items. Whenever new electrical itens
are ordered, be sure to specify that they are suppressed.

Next, it will be necessary to set up the transmitter.
First rermcve the set from its case, and short out the gate
switch, ensure that the crystals are correctly inscrted, and push
the unit back in its case. Switch on the transnitter, putting
the switch in the TEST position. This will now read power
anplifier grid voltage, and thus indicates correct tuning of the
oscillatcr. Now press the microphone switch and check that the
reading for each crystal position is between ,6 and .65%. Do
not leave the switch pressed for too long, since the transmitter
power ariplifier is detunci. The trimrers are nornally set up
before despatch, and should they require tc be returncd, then
refer to the maintenance section. Now switch to crystal
position 1*, and to low power, Press the microphone switch and
see if the tuning meter can be tuned to a mininun by rotation of
the tuning contrel. If no ninimunm can be obtained, then let go
of the microphone switch, place tuning control ab ut half nesh
and adjust the aerial tap clip (brown) one turn at a tine,
replace in the unit, switch on nicrophone and see if resonance
can be obtained. Once it is possible to tune, then the amount
of the dip in the meter reading has to be correctly adjusted.
This should be from .6 off tune down tc about 4% on tune. When
switched to high power the readings will be 1 down to between
«7 and .8* this being the ultinate requirenent, since the high
power position is that normally used., To increase the dip, dwe,
reduce the loading, move the tap down the coil, and the rescnance
reading on the neter will be seen to be lower, To decrease the
dip, i.e. increase the loading, nove the tap up the coll, and the
neter reading at resonance will be seen to have increased, It
will be noted that the aerial indicator lamp will get brighter
as the doading is increased, and talking or whistling into the
nicrophone will cause the brilliance cf the lamp to increase,
Once crystal position 1 has been correctly tuned up, then switch
to the next position, tune up, and pass on to the following,
until all positions have been correctly tuned. When the
equiprient is despatched, it is set up for dtandard aerial
conditions, so if you note how nany turps you have to ncve the
first aerial clip, then 2 sinilar anocunt of noverent will have
to be done to the others, this giving you a fairly accurate
starting point. Nornally it will not be necessary to move the
clips rorc than three or four turns, BEWARE OF TUNING UP TO
THE SZCOND H4ARMONIC, THIS CAN OCCUR ON LOWER FREQUENCIES, AND
WILL BE s~PPARENT IF THE AERIAL CLIP IS VERY NEAR THE TGP OF
THE CCIL,

- Page 7 -



Setting Up (Contid.)

If it is necessary to start from scratch in the natter of tuning
up, then start with the coil fully in circuit, i.c. with the
clip right at the bottom, and work up the coil gradually. This
will prevent tuning up inadvertantly on the second harmonic,

It nay be found that on short aerials and on the low frequencies,
it is not possible to load sufficiently, the aerial clips being
right at the bottom. In that case it will be necessary to

bring nore coil intc circuit, anl the short should be renoved
fron the loading coil at the bottom of the former. This
conditicn is not usual however: The aerial clips are associated
with their respective crystal position by nmeans of the stwndard
cclour code of their leads, this being as follows:-

Crystal Position., Lead Coclour.

Brown
Red
Orange
Yellow
Green
Blue

Renember tc let go the nicrophone switch before pulling out the
case, otherwise a2 nasty shock will rcsult.

o\t FWoH

Whilst setting up is in progress the receiver should be
tuned to the frequency that is being set up, so as to ensure
that no interference is beinz caused with stations working on
that frequency. You should also announce the name of the
vessel at frequent intervals and '"Testing' (vide "Handbock for
Wireless Operators", Telephony Section). The setting up is
rather lenzthy to explain, but in actual practice takes very
little tine.

When 2ll positicns are correctly tuned up, renove the
short from the gate switch, sccure the unit in its case, and
endeavour tc cbtain communication with your nearest Coast Station.
He will then advise on signal strength and readability.

WARNING, POTENTIALS EXIST THAT ARE DaNGEROUS TO HUMuN LIFE
AND ZXTREME CaARE SHOULD BE EXERCISED WHEN WORKING
ON THE EQUIPMENT CUT CF ITS CiSE.

WIRE SIZES.

Aerial 7/.029" or 110/0076" PVC insulated
Earth Heavy braiding: 7/044"gsinzle or double run
?7/.029"

Power Line 24v 7/.029" PVC Insulated

Power Iine 12v 7/.029" PVC Insulated for runs less than 7'6",
7/.044" PVC Insulated for lonzer runs

For general calculation purposes, the vcltage drop along the
power line shall be less than 0.5 volt ¢cn 12v 2t 154 or 1.0
at 8a on 24v,

* On De-Luxe Equipnents meter reads:- On test: 3-6 on Low Power:
Centre of Red Scctor on High Pcwer.
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AduX 420 RaDIOTELEPHONE EQUIPMENT .

TECHNICAL DESCRIPTION

The 420 is a self contained unit comprising receiver,
transnitter amd power supplies. 4 ferrite 'Loup' for Direction
Findins purposces nounts on top ¢f the unit. The cormplete
equipment is designed as a conmpact low priced comunication and
navigation installation for vessels of up to 500 tons G.R.T.,
yachts, fishinjz vessels, etc. The cquipnent is reliable,sinple
to operate and easy to service, and is Type Approved by the G.P.O.
for Voluntarily Fitted Radictelephone Installations.

Transnitter T.2.

The transmitter compriscs a crystal controlled oscillator,
vl (EF91) with provision for six crystals over the range 1.6 to
3.9 nc/s. The coscillatcr is of the Pierce-Colpitts type, in
which the screen acts as the anode of the oscillator, with
electron coupling through to the ancde. The ancle is tuned by
Ll and the trimmers CT1 to CT6. It should be noted that the
tuned circuit should always appear inductive, i.e. should always
be tuned slightly higher than resonance (less trinner), otherwise
the oscillation mode is unstable. The oscillator drives the
power amplifier V2 (1625), which is biassed for Class C operaticn
by the zril leak R9, When 53 (TRANSMITTER switch) is put to the
Test position the tuning meter reads the voltage across R9,hence
it indic~tes correct tuning of the oscillator asnode tuned circuit
since the voltage developed is properticnal to P.iA. 3ril current,
which in turn is proporticnal to the anplitude of the oscillator
anode ocutput voltaze., The voltasze across R9 should be in excess
¢f 70 volts for optinmum nmodulation conditions in the P.,i. The
P.a. is protectci against damage from loss of drive or faulty
aerial conditions by the cathcode bias resistor R10. The vol¥age
across the cathode resistor is nonitored by the tuninzg meter when
the receiver is switched tc ranse 1, and the TRANSMITTER switch
is in the HIGH or 1OW power positiocn. Thus the cathode current
of the P.a. is indicated, F.S.D. on the neter beinz 100 m/a. As
usual, correct tuning of the P.a. is indicated by 2 ninirum on
the P.A. cathode current neter. On HIGH power conlition, the
neter should read absut 75-80 n/a (W75 to .8). Parasitic
suppressors R7, R8 for screcn and grid and R1ll, L2 for anode, are
fitted, The P.i. tank circuit is a conventional 'L' natch with
each channel being tuned by the setting of the tapping clip, and
finely tuncd by Cl2. S8lA, S1B and S1C the CRYSTAL switch, select
the crystal, and the respective oscillator trinmer and P.a, tap.
An indicatiocn of aerial current is provided by the current
transforrner I4 and a lamp PL2. Rl2 is provided to prevent the
build up of static voltages on the aerial, and reduce the
effective amplitude of the potential across Cl2. The aerial
is connectel to the transmitter through the relay RLa/l. A
loading coil is supplield on the P,A, coil Ll3, which is ncrnally
shorted cut, but nay be required under scne aerial conditions.

The modulator is 2 push pull anmplifier V3 V4, biased to run
in Class aBl. The output is transforner coupled into the P.i.
by Tl and anode and screen nodulates the P.a. to a depth of 90
to 100%. The carben nicrophone receives its polarising supply
fron the split cathode resistor of the rnodulator via the prinary
of the nmicrcphone transformer T2.

Power for the transnitter is supplied by the transister
power unit, which is keyed by the nicrcphone switch
energises relay RLA.

The transaitter will give about 20 watts intc a reascnable
aerial and was designed for a 60' aerial, but can accomodate
lengths ¢f from 12 to 150 feet.
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Receiver R.2

The rcceiver is a2 superhoterodync having a tuned R/F stage,
frequency changer, twe ILF, anplifiers, detector and A/F anplificr.
Then follcw a transistor driver and transistor aulio output stage.
For C.W. recepticn a B.F.O0. is provided. The H.T. for the valves
an.l transistors is supplied directly frorm the ship's battery, no
H.T. generntor being required. V1, the R/F implifier is a
pentode strapped ECH83, the triode portion being unused. The
BuND switch S1lia toc S1H switches in the BFO autonatically when on
Band 4 and Band 5. AGC is applied to the stase, and grid leak
biassing via the AGC line is used. V2 ECH83 is a2 normal
frequency changer, with temperature conpensaticn for drift
cancellation by neans of NTC capacitors., N¢ iGC is applied to
this staze and grid leak biassing is used. V34 is a pentole
strapped hexsde secticn of an ECHB83, with AGC applied. V44 is
sinilar to V34 but nc AGC is applied, sc¢ as to allow —axinun
signal voltaze for the 4GC detector, which is fed directly fron
the z2ncde of VA4, to prevent sideband screech when tuning in a
station. The AGC Detector is a gernaniun diode, and the time
constant of the systen has a fast attack and slow discharge
(about .2 seconuis) for optinun telephony operation., The siznal
detector is conventional, the sutput being via the ./F zain
control (ON/OFF VOLUME), the on/off switch being combined with
this control. V3B is an ./F anmplifier, the nain function cof
which is t¢ present a hish irmpedance tc the detector amid thus
reduce loading on the last I.F. transforner, The ancde of the
anplifier is directly coupled to the base of the ./F driver
transistor VI1l, which is a NKT213 or cquivalent, adjusted to have
a standing current of about 3 n/a. The un-bypassed portion of
the enitter resistor (R18) zives a neasure of nez-~tive feedback
which tends tc hold the gain constant with change of current zain
of the transistor (either throush temperature change or throush
the changing of the transistor). The stage is naintained
therially stable. The ocutput of the driver is transformer
c.upled by T10 to the cutput transistor VI2 which is a2 NKT402 or
equivalent, runnineg in class A, with 2 standing current of about
350 n/a. The stanling current fcr this stige is set by RVE.

If the transistor is changed, then ensure all of RV2 is in circuit
before wplying power, and then adjust RV2 fcr 350 n/a through
the transistor. The stage is thermally stable. If either R2

or RV2 are replaced for any reascn, they should be replaced with
carbon mand wire wound conponents respectively, since these are
part of the tenperature compensating circuits, Likewise, R23

is a coupper resistor for sinilar reasons. The loudspeaker is a

3 ohn trepicalised unit, ‘riven by T1ll from VI2 collector. Cn
ranges 2 to 5, the tuning neter is connected t¢ the collector of
VT2 via a rectifier MR3 and rultiplier, sc that the neter acts as
an audic sutput indic~tor for D/F null indication, or Conscl
pulse counting. The switching is autonatically done by S1H

The BFO, V4B is a series Colpitts oscillator, Cl6, C18
being the phase splitting capacitors. The cutput of the BFO is
coupled into the detector diode by spray coupling, this being
designated €19, 4s the AGC detector is fed fronm the ancde of
the last I.F, Anplificr, the BFO does not descnsitise the
receiver, due tc rectification of the output by the AGC detector
being prcvented. Thce H.T. supply to the BFO is ap.lied by S1G
when on bands 4 and 5.

It will be noteus that sone items cf circuitry are returaed
directly to the chassis, but nost are returned to a negative
r2il. This is to ~llow isclation of chassis fronm either the
positive c¢r nezative line.

R16 in ccnjuncticn with €22, C23 act as 2 pulse suppressor
and H,T, line noise filter, The H.T. is applied via the on/off
switch, fuse and series dicde, which acts as an cpen circuit,
should the polarity of the nalns be reverscd.
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Power Unit (£.2)

This comprises the transistor Inverter Unit, control
circuitry, fuses, hecater supplies and relays.

The transistor inverter unit is a square wave oscillator
running at a frequency of abcut 350 c¢/s, the frequency being
controlled by the saturating feedback transforner T3, and the
commutation resistor R20. The series resistor R23 and diocde
MR3 are a starting circuit which help the oscillator to start
under locad. T4 is the output transformer, the secondary
cutput beinz rectified by a full wave voltage doubler MR4, MR5.
On Low Power operation of the transmitter, the tap on the
secondary is reduced, bring the H.T. voltage down fron
approxinately 450 volts toc 3006. Taps are prcvided on the
transfornmer for either 12 volt or 24 volt supplies. The nains
are applied to the inverter via relay RLA, which when closed .
allows the c¢scillator tc work and apply H.T. for the transnitter.

It will be noted that RLA can only be activateld by the
nicrophone pressel, as long as the gate switch S5 is closed,
and the dicde MRZ2 will only allow current tc pass as long as the
correct polarity of mains prevail. Thus if the gate switch is
cpeneau by pulling the unit frm its case, the H,T, will be cut
fron the transnitter, whilst, if the nains has been incorrectly
connected no pewer is applied to the inverter, Reverse
polarity is fatal to the transistors.

83, the TRANSMITTER switch acts as on/off switch, switches
the seconlary taps on the inverter transformer for High/Low
power switching andswitches the tuning neter frcem the cathode
3f the P.A. to neasure the grid voltage of the P.i. on the TEST
position, rcversing the polarity of the neter as well,

The transniitter heaters and contrcl vcltages are fused by
Fl, the Rcceiver heaters and H.T, are fed via F3 fuse, 82,
which is ganged with the receiver volune control, is the receiver
on/off switch., The H.T. for the receiver is applied via the
series diode MRl for reverse polarity protection: R19, which is
the series drwpping resistor (in circuit only on 24 volt
supplies), and the send/receive relay contact RLA/2. Thus on ’
transnit, this contact opens and brezks the H,T. tc the receiver
thus descnsitisirz the unit very effectively.

WARNING, POTENTIALS EXIST IN THE UNIT WHICH «RE DsNGEROUS

TO HUMaN LIFE, EXTREME CAUTION SHOULD BE EXERCISED
WHiIN WORKING WITH THE UNIT REMOVED FROM ITS CaASE.
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adaX nLOCTRONICS LIMITED

Directi.n Finuingz Section

The Dircction Finder ¢-nprises a tuned ferrite lcop which is
nornally oounted on top of the A20 cabinet together with the
onpass Rose. The loosp tuning control is ncunted on the rear
end of the loop cover and the calibration is in kilocycles (kc/s).
The conpass rosc can be rotated to give any desired heading,

If requircd, the locp assenbly can be nounted up to twelve
feet from the A20, in which case the cable plugs into the EXT.
D.F. Socket on the botton left-hand corner of the A20. The
narine D/F Band is fronm 275/325 ke/s, but the loop covers the
band 220-4C0 kc/s s¢ that suitable aircraft beaccns nay be used
if required.

Operaticn

Ascertain the frequency of the required D/F beacon, the tine
of cperaticn and identification signal, either fron admiralty
List of Racis Signals Vol. 11, or a Nautical alnanac (Reed's,
Brown's, etc. ), The Adniralty List cf Radic Signals Vo,ll.
contains full instructions on the use of Directicn Finding
Equiprient, especinlly with regard to pcssible causes of error etc.
The following notes are a brief summary only.

Switch the 420 to range 3 for 42 Beacons or range 4 (or range
5) for A1 Beaccns 2nd tunc to the required frequency. Set
tuning kncb on loecp to same freguency. Now rernove main aerial,
adjust lcop tuning knob for maxirnum signal strength, then rotate
loop for a null (nininun signal strength). The null can be
taken either by listening tu signals from the loudspeaker, or by
ncting the rmovement of the meter. The direction of the beacon
is then indicated by the pointed end of the loop. If the
bearing null is bread and covers several degrees of arc, note the
two positions either side of the null where the signals are cof
equal strength, then the correct bearing is nid-way between the
two equal signal positions.

With practice, it will be found that the above cperation is
carried cut automatically, allowing accurate bearings tc be taken
under all adverse conditions, e.g. interference, broad nulls, etc.

o It will be noted that there are twc possible null positidns
180" apart, but the ambiguity is usually not inportant as cne
pornally knows whether to expect the bearings to be on the bow
and not the cpposite quarter or abean to starboard and not to
ports In cases cf doubt, two bearings cn the same beacon with a
short run between bearings, or bearings taken on two beacons
laid off on chart will show the anbiguity.

Beforc takinj bearings the compass rose should be seg
correctly. Nornally, it is best tc set the rose with 000
facing dead ahcad, then by noting the compass reading at the tine
of bearing and adding the bearing and conpass reading the true
D/F bearings is ascertained.

BE.G. Bearing. 1507 Relative to ships ahead
Conpass 180~ True
D/F Bearing 330" True
Becaring 1903 Relative to ships ahead
Conpass 300 True
490°
3607
D/F Bearing 130 True
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Dirccticn Finding (Contd.)

If possible the D/F should be calibrated (sce below)
and the error applied to the bearing pricr to applying the
compass reading.

Ceo Bearing 1902
Correction - 10°
Correct rel: bearing 180°

If thc vessel has an auto Pilot or conditions are such
that the vessel is steady on course, then the card can be sct
to the cormpass course (corrected) ad the bearings will all be
true bearings, apart from any calibration correcticn.

Warning. When honing on a beacon in thick weamther, exercise
extrene care when the beacon'ts fog horn is within earshet.
The accuracy of the equipnent is such that ccllision can cccur,

Calibration.

Lucal nmetal work and radiation from rigging etc. causes error

in D/F bearings and the equipnent should be calibrated, and a
calibration curvenmade out. This applies especially to netal
vessels or netal ribbed vessels. Calibrate by going within
visual distance ¢f a Calibration beacon (e¢.g. North Forcland etc)
an optinun distance being 2-5 nmiles off,

Using a Pelorus or the Azinuth ring of theocompasg, take
siiwultanecus visual and D/F gearings at 10° to 20~ degree

intervals throughout the 360" and compile a chart as fsllows:=

D/F Relative Bearing. Visual Bearing, Correcticn.
000 000 0.
0l0 005 - 5
020 014 - 6Y
030 020 -107
o440 029 -11"
ete.
200 210 +10°
240 250 +10~

The correction should then be applied each tinme a bearing is
taken,

THE TIME TaKEN IN CALIBRATION IS WELL SPENT AND ONLY AFTER
THIS HaS BoEN CARRIED OUT CaN ACCURATE BEARINGS BE OBTAINED.
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