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COMMUNICATION RECEIVIR TYPE ART.

L. JNTRODUCT ION .

‘ , 1.3 The AR.7 1s seven stage communications superheterodyne
-, receiver incorborating two stages of radio~frequency. amplification,
@ ) _ a converter stage, two stapges of intermediatenfrocucncy amplification
T (ineluding a crystal filter), dicde detector, delayed aubomatic wvolume
£ control, audio amplifier wmuh ANV C., and a power oubtpub valve.

A separate twin high-mu triode valwve is used for the beat-Irequency
oseillator and wvacuum volbmeter type sipgnal strength meter.

: 12 Stable operation is provided ab all frequencies hetween 138 X035,
_ and 25 MCS. with the exception of a gap of L5 K0S,,on either side of
; : the I.F. channel (which is 455 X0S.). .
’ 1a3e Variable selectivity is made possible in conjunchion with a
o crystal filter. A vhasing control permits rejection of heterodyning
. sipnals whilst copving C.¥W.
1.4 In order to eliminate continuous adjustment of the controls,and
to obtain a more satisfactory check on signal strength, the sensitivity
i o of the receiver is maintained relatively constant over the entire

frequency range. 1t may, however, be varied as requirsd, by means of a
+ manually onerated R.F. Gain Conbrol. PFrovision is also made for control-
.- ling the audio gain. Coupled to this latter control is a "Stand~hy"
. swltcn, which disconnects the H.T., while allowing the heaters %o
remain HON". :

. 1.8 A "Signal Strength" meter gives visual dndicabtion of the
- ' carrier strength of the received signal,
1.6 A heat frequency oscillator is provided for the recention of
C.We sipnals. When the B.“ 0. is switched ”OGP“, automatic volume
. - control is automatically switched into the cireult, thus compensating

for fading of R/T signals

: 1.7 The receiver may be operated from the standard 200/250 volt
A.Cemains supply.

L 1.8 On reference to the circuit, 1t will be seen that the AR.7
N receiver consists of three panels mounted in a rack., The top unit
contains the A.C. Power Sunwl s with a switch mounted on the front
panele. The second unit is the loudsveaker and baffle., A& switch is
. provided on this nanel for switching the outnub %o a 600 ohm Line
"5 when the receiver is used for remote controlled operation, or for

; other similar purposes. The lower unit 1s the receiver 1tself.
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The chassis are consbructed of No.ld
welded, and heavily reinforced with angl { -5
to en»ure durability and complets r:blalud¢ The whole is g7 iven &
heavy coat of copper, nol less than one~thousandth of an inch thick
to ensure good eazrthing of the chassis, To guard against covrosion,
the chassis are then cadmium plated, The receiver and power chassis
are fivted with dust covers thoroughly ventilated.

Flectrical Characteristics,

It is important to note that the figures quoted below renresent
an average Lalken over a number of tests on different recelivers.
Slight variations may therefore be eﬂcoanic ed in individual casas,

The receiver is designed to déperate over the entire range, with
an R.F. input of 1 microvelt absolute, or better. The frequency
coverage is 138 Ke/s to 28 Mco/s with the exception of a gap of L5 Ko/fs
either side of the IF channel,

Sensitivity.

The absolute sensitiviiy is such that a raalowxreauencv input
voltage of 1 microvolt, modulated to a depth of 30% at LOO CeDua
applied through a otandard dummy antenna, gives an oubtpub prester
than 50 milliwatts in the 600 ohm line, with a signal-to-hoise rati-
of 1; I in milliwatts, or better. The specifications demand a mini-um
sensitivity of 1 microvolt absolute to give an output of & milliwetts
under such conditions. Actually, the outpubt is as high as 200 milliw
on some bands. These readings are taken with the volume control

adjusted to give a signal-to-noise ratio of 1 5 1 in watts.
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fith the same input, (1 microvolt), from a signal generator,
vertical or doublet antemnna, and with the volume control advanced
beyond the noise ratio of 1 ; 1, maximum undistorted oubtput o the
spesker 1s nearly two watts, of which approximately 1/20th is
delivered to the headphones and the 600 ohm line.

Power Oubpub,

From the zbove remarks 1t will be seen that if a roudd fsure
of 2 watts is taken as the mexcimum undistorted ocubtnut the innut -
the headphones is 1/20th of P watts, i.e., 1/20th of 2,000 w'zw
which equals 100 milliwatts, The same oubrub is OellV””OQ to the
600 ohm line. The actual outpubt to the speaker, which hss an
impedance of 1750 ohms, is 1.8 watts, (uﬁdlutOTtQQ power ouhpub )




Image Ratio,

Two stages of radio-frequency amplificatisn are used in the
receiver, and these provide the following

Baﬁd ﬂj}kli
Band i!BH
Band "¢
Bmd HD“
Band "E" at
12 MCS.
Band REY ot

22 MOS.

2.3 Valve Complement

&

better than 2000 Lo
better than 2000 to
better than 2000 to
better than 2000 to

2000 to

500 to

Valve layoul is as follows 5=

No. 1
No.
No .
o,
Nos

Ho.

No,
Hoe.
No,

OO~ O S

- 6U7G
- GG
CEBG
607G
6U7G
6GSG

i

EV6G
- 608G
-~ 873G

H

First R.F. Amplifier,

signal-to=image ratiosi~

L.

1o
]
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3..9
Lo

L

Second R.F. Amplifier,

Converter and First Detector.
and Crystal Filter,

First I.F. Amplifier,

Second I.F.Amplifier,

Second Petector, A.V.
Amplifier.

Power Amplifier.

B.F.C., and Vacuum Tube Voltmeter.

Rectifier.

Co,First Audic
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. 3.  DETAILED DESCRIPTICH,

3.1  Antenna.

The input 4o the aerial coil is designed for vertical or
doublet operation, and has an average input impedance of 400
ohms., If a single wire is used, it should be connected to
terminal Al, a Jjumper wire being connected across earth and AZ,

d The two wires of a deublel type antenna should be connected
e directly to ALl and A2, no shorting wire beling used. If the
' aerisl installations uses a balanced transmission line, the two
input leads should be connected as for a doublet.

.

.

. 3.2 Coils,

The frequency range of the recelver, (1L KCS, to 25 MCS}}
- is covered in five bands,., These bands are lettered from "A" to
. "B and a plug-in coil unit is provided for each band. The
frequency ranges of each band are as under ;-

Band "A" 140 KCS. to 405 KCS.

‘ Band "RU LS50 KCS. to 14,30 KCS.
Band "C" 1420 KCS. to L.3 MCS,

. Band ¥DN he25 MOS. to 12,5 MES,.
. Band B¢ 12.5 MCS. to 25 MCS.

Note the gap between the end of Band "A" and the commence—
<7 ment of Band "B". This ”“U,(uﬁﬁ”OKWH ately L5 KCS,) on either

« side of the I.F. {455 K(0S,) is made hecause it is drmracticable

for the signal and the ¢ntermeu‘mu€;v tuned circuits to be onerated
on or near the same frequency.

Bach coil unit is Clzﬁ
each consists of four sena
coils, and oscillator 001?),
. shielded, and is mounted insi Ho bbe c
& alr trimming condensers and iren core : h Tusbmen
of the codl units, The four colls comorising one complote wnit
- are mounted on a framevork which i provided with two handles to
o facilitate insertion and withdrawal of the unit.

o

The face of gach coil unit has a2 curve engraved unon it.
This curve represents dial reading plotted against freguency,
and it allows falrly accurate presebting of the recelver to any
predetermined frequency. For greater accuracy, the recelver
should he set to the recuired frequency by neans of a sigsnal
- generator.

o

)

Coil connections {(which vary with the band in use), are
- illustrated on cirewit dlagram. Adjustment to the colls is made
Lhrough holes provided in the coil shields, and Lhe illustrations
show the coll arrangement as seen from under the cha
0

osition where coil adjustments would be made,

a7 bl T
szlis, in the
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The electrical contacts on the Loare
constbructed of Hhauporw> ronze, silver-plated. EFeJo conbacts
are self-cleaning by [(ricti

P
i
ke

£ the eolls iz aco
a capacity of

ged, and the wh
on a 1/8 inch plate to ensure }1b
driven by & high ratio vernier
degrees suread over an egwivalent
tuning is employed on bands PAY,
capacity tuning on band "EV, A

Tuning
aondensors ha
condensers are

i

B

The tuning ratic is approximately 2.9 to 1 on bands "AY
g, MCY, and YDY, and 2 to 1 on band "IE", The ratio is reduced
on band "EHY by n¢ra?Tel tuning, which is used to increase the
band spread abt the higher frecuencies.

The R.F. coils are of conventional design, with tuned grig
and resonﬂflnp primary. The counling between the two colls is
so arranged that uniform gein 1s obtained over the whole band,
Th@ oscz¢1dtor coil is similar in construction. 4 padder con-
denser is mounted inside the oscillator coil shield to enshle
oscillabor tracking to be adjusted,

The sscillavor coil is tuned to 455 BC3,, hicher than ths
tuning frequency, and this is maintained over the entire range
off the band by correct adjustment of the induction slug and
the padder condenser mounted inside the coll shield, This sives
the necessary L,55 HCS. beat in the frequency converter for
intermediate frequency amplification. Band "BY oscillator coil
has no pumuor condenser or varishle inuuct&ony but bhis coil is
adjusted in the factory. DBy spacing the turns of the secondary
correctly, and adjusting C8 under the coll housing to 455 KO3,
apove the tuning Fweouoncwﬁ corract tracking id maintained on this
band. The adjustment referred to is always mede ab the lowe
freguency end of the band.

rn
t

Radio~Irequency Clreults

The function of the radic-frecuency ammlifiers is to receive
from the aerizl system 311 Uvne“ of signalis, sclect the desired
signal by virtue of their variable resonant pronart' amplify
this signal, and pass it on to the converter for frequency
cenversion., The vardiable btuning factor is ng condenser,

hy the

wo bypes 6U7G valves are used in and
stable screen voltage on these valves &
voltage divider syotemg 3= end RS
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34 ReF. Gain Conbrol.

- } Due to the very high am cabion aval

- and I.F. stages of the it i ;
some means Lo gontrol the f these gtapges din ordepr Lo nre
_ vent overloading - particularly on C.W., when the Deloved Auto-
o matic Control system is not in operation, :

#n

T N 4 '
i
i

The control of B.F. pain 1s affected by returning the
. sathode hias resistors of t! gecond R.F., and first and second
- : - I.F. stages, to a point of tive pot

earth. Resistors R12, (a ,i) W ohm, 2 ows
{a 5,000 ohm '.fsirm'sou_m m*a.rdéio resi m,oc*)
the H.fn to form & volbare FIV&GOT”LWTO‘”M
flows, It ”‘“1 he seen thalt The voltage
_ nroduct. of the current throuy
. ‘ resistance in the cirounit.

enticl with resvscht to

h ity rultinlied b}r

It can therefors
. conmon point Of the

that Lthe volbaos
5 will vary from
“armuvzmtaﬂw volts nositive,

. pobential), ay .

4 . . .
the setting of the _‘ ¢ he variable resishtor B1%,
This veltage ils due Si)lt.),_,’ to the current possing throush

. voltare divider circuit.

Howaver, when the cathod the three valves

mentioned are connected ’[o i e i : erl currents
L throuveh the valves will also flowm Lhreneh Lo ion of BIQ
- which is in cireul U, {according

inereases the tobal ourrent

voltage dron across RIS,

- On insnechtion of the elrecull
‘ that when the gain control is
the only bins on the combrol :

. voltage drop across bhelr 'nrhv*ﬂmﬂ vie v
¥ therefore the bias will be 2t 2 =indiwmm value, Under these
conditions, the pain will therefore be at 2 masimom valne.

- . dith the gain control seb to the "0O° j")()&i’ti@l"s
o voltage dron across R19, (am“m::mmclv 20 volw)

applied to the valves as bias. Thus, in this cu.»cj
voltage is at a maximum value, resulting in minimom s
all intermediate positiona, the bias, and therefore the

2l

ation of the controlled stages, will be in provortion ho the
amount of resistance of RB19 actually in cireuit. Nobte that the
. A.F. Gain Comtrol is not used on the First R.F. or the Convaert

stages.




3,5 Converter Stage,

o After Lhe radio-frequency amplifiers have selected and
_ amplified the desired frequency, the signal is passed on to
T iho jr nhewuv converter, the iuqcm.on of which is to mix the
¥ 5 K witl the R.F. voltars from the Uscillator stape.
. Sinee the lobter is tuned to LS5SKCS,. above the sipgnal Ffrequency,
‘% a beat of L55 KCS. is nroduced., This beat has ail the character—
jsbics of the original signal, exceptb the at it always appears on
. a constant frecuency, L.e. 455 508, irrespective of the acthal
o simal frequency. The signal thus obbained is passed rhroush

the intermediaste frequency amplifiers ror pdditional anmliflcation.

. The converter stage uses a OKBG valve, which overates
. efficiently over tne full frequency range of the recelver. The
oacillator and screen high tension suoplies are taken through the
same dropping resistance to maie use of the frequency compensating
‘ characheristics afforded,

No A.V.C. is applied to the converber stage, thus gliminating
_ any possibility of Ireguency instability or distortion due to varWM
z : ing grid veltages from the AV, 0. circuil produced by fading signals.

3.6 H.F. Oscillator.

: ' : The high-frequency oscillator comprises the triede section

of the GKSG converter valve 1n a fundamentel oscilletor ciremib.

As the H.F. oscilletor must 3 : O remiency AR5 KR0S,

higher than the %QCO“iﬁﬁ‘ﬁ‘ ?reoucncyg it is necessar

N T ihat it be ve?v stable in operation. Any changes of voltege in
either the hexcde or triode nortions of the valve may tend o
couse frecuency drift., Because of this, a number of nrscautlions

. have been taken to ensure consbtant voltages on all electrodes,

—

Epart from the fact that specilel attention has been glven
to the design of this stage in order to ensure rigid construction,
neither A.V.C., nor B.F. Gain Control is applied to the hexode .
As a further precsubtion, the hexode screen, and the triede volt-
ages are avplied throuph a special Tilier (“73 and G18), Blred
resigtors RA, R9, R21L and R27 from screen circults to eart
assist in shabilising voltapes in all stape

) The 50,000 ohm resist
< the oscii_abor Frid leal.
the osetllator counling condenser,
is used as an .. bynass.

with low serial :
\wro\ovnd “tor, uC+ ng as oseillstor anode and hexode seraen
voltage xrom resistor. In later models R17 consists of 7
50,000 ohm 1 watt resistors in narallel. The reason for this
me?ely 8 matter of availeble LOJQOH?HLOS and has




3.7

)

sisnificance. The necessity of o four weoth
poktion of the clreuit rmay be queried, sinc

oscillator anode snd hexode sceresn currents
(arrroxinately 10 milliamperes). It

nowever, that the maxtimum current that counls ' L
out. overheat aculd he aonrvoximately L8 milliamperes. 4
four watt resistonce is therefore quite 3 modest nmrovision,

The csecillstor grid current should
microamneres on bands 'RM, WEE, WDH and “b“ and un to MDQ
microamperes on band

Intermediste Frequency Amplifiers,

The function of i?e
EAE RCS. sipgnal nrod
oscillator zx@cnencmes,
detector for rectificatl
stopes Tor ammlification,
tuned, and thus zfford masd e TEGUENCY ,
with nh:rn athbemiation on ef resonance, yrowu01ng
the a?lﬁctiVITV oh“?ﬂcbrr:sficu of ﬁ%o reealver
addition of the crystal Her, considerably g
may be obtained. It is ﬂoroly npcossary at this
point ouwd thal the crystal filter is, in eflfect,
and even more sharply turned cirecuit
selves, Since it is possible to. vary
wrovided by the cr‘kt<1 £i 1
Stages as a whole, 1t not only se
but a method of lehfulllﬂg this sel
a control on the front nanel of the

nal
RERY,

is controlled

The senaitivity of the two I.F. Stz., iy
by I')'V A}L V C"y [ak

) .
the same manner f1.I7. stages, l.e.

in contbrol ag

The two T.7. valves,

onerated at
ing of theis
resistances
on these stages

The Intermediad _ywnﬂwgncy
h'“]-((i” (: 1“13 3.}’1(1 -;( TVE T\G'T‘“‘l(\ 23 Eii':r
1

windings. The use of uﬁlvk ed-mics
nrimaries and secondaries
onerating conditions; and

ccorract allonment.

s "~ L ]
. -
t, ‘ oanc L,
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The T.F. Crvstal Tnpub and Ou?mn' transformers (T.F.T.L
and I.F.T.2), are specially wound ; high dmpedance transiormers,
and Hhey are treated separabely.

i

Cyystal Filter,

The Crystal Filter is in iLhe first stare of
arplifier, snd is unique in that nractically all
of the more conventionsl crystal fm]trr clrouit

bt ,—Ja

here is practically no less of gignal
erystal in or out of cireuilt, regerdless of the
Seleﬁfivity control, Cosuel uges of the AJR.T w g
fact, bub failure to obtain such & result can generally be traced

Lo incorrect use of the crystal filter.

setivity is nosol

Coptinuously variable ael
conbrol mounted on the {ront manal of the rece

15 ver. A wvarish
phasing conbrol allows Lhe reiection of any pertion of either of
the two didehands, The rejection remzing conuffwt t

of the selectivity control

ing sound common Lo many crysbal f1l

The "tinny", sin s
is otz]lv a%%sn* when the filter is T"ODCT]" used. It is GuLT
ahable in operstion, and The selectivity curve is practical
symmetrical with Lno nhasing control set to zero, It is s
to eperate, hut its value cannot be reslised unless the proner
procedure is followed.

The quarts crystal
and low fregquency drif
constant holder, sandw
steel plates, and has mounting nlrs to fiv

soclket . Annrox¢matc1*fil/4060*" of an inch
hetween the crystal and the plates. The re of
the crystal is 455 BCS. (p¢uJ or mimas 100

The action of a crystzl filter is
therefore no abttempt will be made in this Tnstructional
4
v

h

o enbe nho Sled mathematical discussion on the
Heve :r'tmclt =
er

is not geners
the A.R.7, so that a somewhal more lenrthy descrintion zv 'ven
o

hereunder. This uiscussion w111 therefore be devobed mal

what complex, and
-

g N
SAAYIIALL

h.

a LA

tha Punctioning of this portion of the recelver
1ly undkv"food as well ss are other vortions of
t

the theoretical requirements, and a comparatively gimple r"rﬁzﬂﬁwtm

ation of how these requirements are met by the use off a crystal
Pitter in the 4.R.7 receliver.

any nositlon
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When receiving C.7. signals, the onervator often fipd? %Hab
there are one or wmore offending SLjnals operating on freot
clo¢@ to that of the sirnal to which he whishes to l_sten“ 1f

the desired signal is weal, 1t may easily becoms lost or confused
in the resulting interfevence. Some devics iz therefore necessary
to ineresse the selectivity of the recelver under sueh conditions.

The crystal filter provides a solutlon to the nfohlﬁmj and
for that reason is often jncorﬁo?nfﬂd in good comwnloations
receivers. The crystal bhehaves like a series resonant eircuit
having a very high "%, It is not unuaual for a crvstal to have
a " of 20,000, but in the case of the A.R.7 rcceiver, the "3"
is very bl{h 1noneﬁ (50,000). lence, the selectivity of the

receiver incresses, and the interfering sirnal is elther sifbodm
eliminated or considerably reduced.

o

The two metal plates between which the erystal Mot e
Fform a small condenser, the capacibance of which depends on the
size of the plates, their distance from each ofhwr, and the S.
(Specific Inductive Canancity F the materisl separating the
vlates, It 1s well xnown that condenser m9fﬁ 5 an '
to radio frecusncy, and i ’c

the +al holder V”Tl th
as a small condenser which tend to nass
than that of the ocrvyasta i gefeats t“ozm
crystal filter, vhich 1s i OV oan easy nat
one freguency ow?v tlencelt becomas wecogré'g
capacitative effect of the guarts crrstal

voltage which
'U’l{‘ LI“ =) st nl

e
ﬁamﬁwlmunﬁcﬂ

At enit Lo obbtain an exact centre-tan

me e
RN P -~ T o - -
aing the coil its tisn (in

czae of Ll crvabal filbter), is perd
W0 “1]‘*,,05“?&J‘.??5&Cf%%1 condengsTs
the gsecondary and earthing

S S L T LR T R v vy e
sacondary "”V1”L is thus

and ecual volb
The volt el
ia a varishle

accurabely

[GRRNR

!
Ca_:g"l‘-u

The crystal nhasing condens
i.6., two condensers in norallel
(the vax $:b]c;, COTION to both conde
when the capacity of one (which o3
ion will be termed Cu}g is increased

Consider for the

1.7 [ S
ie_, smmn oand

“‘;'f}

eyl
[

is varisb
the I.F. transformer,
£

vary the resonant l”””vﬁncf 1
ransformer 18 nreset to 55 1

‘mFJ uhtd
n the canag] ,
cireuit, Since the
33., and The resonant freouency

o

) }J. P-J’
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1w

Lhat when Ca is at maximum capacity Cb i
3

11~

mist not be altered if the and selochivi = Lo be

sintained, some nrovision mmst he made to prevent this
occuTing when bthe variazhle qu“PﬂuFT {lnovm as the
controlt) iz adjusted, as obtherwise the L.F. stag
longer be resonant at the correct I F.frecuency.

it ek L "
TNAEINE

110 no

Use is therefore made of the differential co
which introduces Ch, a aed %W which is also in para;.
the I.F. tr?nsPomﬁero Since the condenser is Construcied 50
Lndram,  any
inerease in canacity afforded by Ca ds auvbtomabtically offs
a decrense in Cb, and thus the resonant freguency of the I.F.
transformer is kept nractically constant,.

@
5

v ohe varld
the tuned: elrenit
£ oy N

{R14) i3 a

The selectivity of the
desired by adding resistes
of the I.F. transformer.
3,500 ohm carbon type : ‘ ange of resistance
which is approximately 1. ’mo% iuo relative TOﬁMu%Dn
(known as a log-~log-taney @otonuJomnuﬂr), This wvardiable
resistance is connected in series with IL.F.T.2, peruitting
a varlatdon of the "a% of this rescnont circuii. This
variation causes a change in the load immedance,
the ratic of the load impe ‘

ed os

Jt')
ok

ance of I.F.T.2 to the imveds
of the crystal which determines the degree of selsctivit
It is arparent that I.F.T.2 must be zceurately tuned to

frequency, since 2 denarture from resonange of only 1 KL.C.
will eonsiderably reduce the brosd nposition cryetal
selectivity. To maintasin this accuracy
densers are used, the charscherx
stable, Aﬁth.vgi i @11vm red~mica cond 3
temperature co- eff cient., this is much 1ow@r ;
co~afficient of standard mica or paper condenserﬁu

ki

cer in cireuit, and the varisble
the full
is preserved *,@jw there will be ne loss
provided the recoliver is exact]y tuned L

This latter is most Imvortant if % :
are Lo he reaslis in nractice, and f hm polint is
because it 13 one ch the nﬂo“” or (if not the techni

often fa to re T

R Y

The selectivity of the crvstal £317
the ratio of the oubuub Lhe
the oubput voltares

1%@1(;030 the selechivil




a8

i
bt
2%

H

A simple exsmnle of these o
clearer. L1f the ®3% of the crystal
of the second T. trazdzo;mor is .
filter will be &0,000/200.  Houwever
I,*, transformer is varied by the
14, 18 peduced to 20, the ﬁoigcbiv
50,000/20. .

-

From bhess examnlies

o+
‘“l-
Ld

1

it ow
the second intermedizte frequend
the selectivity of the filter is
achieved by the variable resista
the secondary of the second L.F.
control), and thus, by incressin
(R16), the impedance decreases,

filter increoases,

Unless the correct procedure is followad when ush
crystal filter, the value of the selectivity con Lrol wi
be apparent. Consequently, all operators should recelve
practical instruction from the wireless maintenance mechanic,
so that proper use may be made of this important F@&Lurn {
the A.R.7. The tuning proc&dure teo be followed is detailed
under sention 4.1,

in the forezoing discussion, to refer

£

It was necesss
briefly to the nhas control. This control is a varisble
contenser of the dif

= Y@?E]jl or ornosed stator tyne, =nd its
function is t Lo affect neutrallzation of the cana "*v offernd
by the ervstal holder and wiring in order to obtain a &
voltage el uWeT 1 from 180 deprees, Lo produce a rejection din
ab any desirable nosition nlus or minus off resonance.

f!“‘

Yy
ja
o

jn};“: T T‘-x I »!_']

4

the car i€ m'm 1

varies as a normal

capacity hetween bl remaing
constant for any

The crvstal jmmh ound,
Dermeabilitymtunod Ri ‘wﬂd“ﬂc@
primary to nrovide ef thp annde circuit, and

a relatively low imﬁ.;

voltage to the crystal

voltage 180 deprec
neutralisation purns

ese;, the secondary s electric e
tapped Lo esrth in acoorﬁance with the descrintion shove,

The crvatal outpul
is permeabilit V~nun°d.
of armroximately 80,000 of
the selectivity contro
H?oduceq

An B0 v

ieh Vﬁrips the
e selectivity

lmmican




For the recention of C.
Lo bheat with the I.F., signal,
quency bebtween the iaﬁ.j and
?iﬂna?sj:QQt

v:ﬁliﬁ?ﬂ“{; £ np aud
nay be heard in the headvhones

In the A.R.7
the control knobh
todis tuned to the
nogition is that lnmown ws ”Wﬁrn
note Woommrdsdt contrel hoe the
varied From 457 Lo L57 E0S
or minus 2,000 c.p.s. It
i

[l_j'

”3

the B.P.G. note conbtrol

itsel? should he tuned to 1&. and
BoF.0. should THEN be adjusted Te

is dmpond retuned Lo glve Lbo AGMI“C' hant note
Trom nearby signals may result,

Bne halfl of o twi
electron~-counled Hartlew
R25 4z a L wabt 0

velve is vaed in oz cer

i h Low

the beat fremiency

[

dropning resi
t.he ancde current
stiitehed out of clro
A paper condenser

earth potential
PUrnOses Lz
feeds a evi ;
detector diode. The ad
is sealed ot the factoryv

Wher the B.F.0. is
earth. This prevents .i,\'
C.9e, whilst allowing the
AV.C., the A.V.C. short
ils earthed instead.

The heterodyne s L ds fed dnto the
through condenser CL2, whi c% ig adjusted to
mmfd.  The prid condenser has & capacity of

grid leak ig 50,000 ohms.

3]

he B.FP.0. coil is L
vermeability-tuned, and has =2
across the windingd,

B.F.0. Note Contyol.

This is a two vlabe widgel tjrws V"““ able condense:
mounted on the front naﬁal of the I ynring
this capacity the bheat note may be Lo Are KO3, p

DI AY
or minus 2,000 cycles, which is th noint,

’)
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Sirnal Strensth Yebter.

One nolf of the 608G valve is used
the other half of this used as
meter for onerating the Blgnal Strength

[
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m

having a
unit repres

+
vi* be
'y
ry ™
it
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St
L
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The "SM Meter is in seriss with a
wound resistor (B22), acting as a
valve. The normal funchtions
performed by 26 (.05 mfd.),

; o et
i i

Under no signal conditions ..,
notential thT)léh ,h; A.V.C,. netuwork re
so that Just sufficient current flovg
full scale reading on the U3" Yeter.
the scale on the "3Y ¥VelBr Is reversed,
current zv flowing throush it, the
with minimen current, the pointer indic
grld of the H3¥ fo+ﬁr valve becom
£ the A.V.C. less current wili [low, a
qlgnal strencth will be indicated,

3

of the received sirnal,

Ay albers
voltage anvlied
cauge changed
he no
of the

diode,
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receiveT.
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“ _ Siﬁnalv cause no
: the receiver ig therefore nob

. The zl for
| the mnode of the second
2RO mefd,., consenser .
; to & separate diode,

. and fhere is o consenuent

e
2]

41,
In the
3 ¥ £y el = (.
used As D.AY.CL diode,
@ reasistory

Throuch th
rated at 3 watt., The

. nositive notentinl

) through the cathnde ) ‘ .
' therehy nlaced at ¢ Eﬂd%dﬁﬁ&wémESS
to the cabhode,
< When, ther
B wolt, rectifzc
. be develoned a

B nroportlon to the
in polarity at the

- The ALZV.C. volhere is
. controlled valves (Vi, V2,
Jow notential ends of &h

ir resnec sils ,
cireuit throu counling resistors , e, Rin, R1G, non
and R2G : themselves cannot be nhysicnlly

tomatically removing the A.V.0.

. conneched L hout

. voltage from the valves, CGTh(nUﬁVS CG} Cg, Clg, C?? and
G185 are includ nrovide i o“c cnage o low )
. nath to earth ukich
.. would amear e condensers and
: reslst nrove 1)
. el valves,
. Thelr ensuring Lhat
- the T % B~ T mzmasy seca, )
K does | . apnroximately LA seconds,
OT%PrWWﬁp 2 be wouldd tend to be slugrish dn ite onevation,
Approvinstely half of the A0, voltare
. the Junction of RAG-NIL, which form & veli:
‘ : on to the pentode aunio aa ﬁudh
" achbion is aprlied,t
l grid leoad resistor, %QQ, whi,h 33 a
. . CROG,O00 ohme.  Fllterineg is accomnl
) purpose of audio reducey
amplifier when h
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The 4.V.0. svster in the AWR.7 Hecelver maintaing the
-y

gutput constant te within plus er mir&s 3 &b, from a gliven
setting.

audile Arplifier,

gaiﬁ eantrel ffﬁm in
sufficient te sperate
supply sufficient pewer

The aodie amplifier sde partlien
of the 6GS8G valve, which r«aﬁumléﬁ ts
the eutput Vaivee & évéG-b@’ﬁ puﬂ ode, DBeoth valves eperate
under self blaw cenditlens,

after the sudie compenent has been rectiiled, i

filteved by Lhe nctwar“ W2, JB) anu
geress the sudie gain centrel
this yabcﬁiiﬁw@tef ig used
af &Lﬂ % veltage te give the

is ﬁmpliféeéﬁ and prased
te the grid ef the 6VLG fer

The eutput ef the 6VEG is fed te

The cendensers 629, 032, O35 and
B33 and RBLG, are R.F.0liters iﬂ@%ﬁted te wrevent the H.F.
tage frem feading back frem the die eubpub, snd thus

7
;::

causing instzbility. Cendenser miag prevents any eubt-ef-phase
audie veltage frem the AV.C. line ca
veltage en the grid of the 6GEG valve

far the first audis stage,

Az menbion & perilen
the A.V.C. in srder

t@ avelid sverles

the audie amplifier hes & falrly censtant gain bebween
70 and lOyOGG CalDallo G&ll & watts te the ¢audspaawev
lundisterted f subput j. S ahisn ef the nigh freguency
respense 1s breught sbeut by the selective circulty in the
radie frequency amplifier, and the intermediate {reguency
smplifier, but thiz sttenuatlien is net excessive.

Nealae Limiter.

Owing te the Ffacl thet nelse
stmespherics, elechric melters, ete
gre&t@“ @mn}j'uua then the uﬁohal
able te provide sems means ef limid 1ng the
neize peaks,

i)
LLM;
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A first, this appears a fermidable preblem, yet the sslutlen
is quite simple. If the nolse veoltage ha

i3

S T o n -
i oamsoitude el say
I

a
ten velts, and the signal has sn smpiitude sf twe vells,
merely méeesS&W* te lipit the amnlifying capabilities el the valve
te twe velts, and the si ﬂ&i»ndee atie iz lmpreved te
] ':'f T
in

-

ratie of L oy 15 stead Ly B,

This is accomplis Hed by ilewering the
the ¢irﬁt audl f equency amplifier, %nd thu
ey unmﬁ utﬁttm Ly varyl
the 6@6@»&&}3 leu@ semavhot lower Lh«m
reached where the valve is Juv* capable ; :
siﬁnal without overlzading. At this peint, the characteristl
£ the valve are such thal pesitive neise peaks cannel be
mere than the incoming signael, even though the ampl
fermer are ususlly much greater., #£3 & res&ity th
ratie cannet exceed L ; 1 en pesitive peaks. Thi
valuable when listening te C.W. signals,

Use of the neise limiter en R/T is pessible, but a certailr
amount of distortien may be intreduced.

in the e¢ircuit disgrem,
gnd this is the nsrmal screen
veed in conjunctien with a .5 red garben petentlemeter,
& varisble veltage divider sys i srinad G;ADW1Y~ the
sereen veltage te be varied, dhe Vﬁ?i&ﬁi@ e L*@n 54 the vnlxmﬁﬁ
divider is the .5 megehm petentiomete J
Limiter"® centrel.

WEW®hW £ watt resister,
nping resister. It is

lEe

vene Cenbrel.

Lr

One ef the
high smplificuti
;»peuilmrsg da 1 A&bﬂn
reactance «f the
with an incresse
in parallel with
Hence, GAD, 2 0035

L y o
giregit te bypass all fraqumncgbu sheve th
1imit &
‘he tome centrel system censd
cendenser, and M;jg a 50,000 ehm tap
The resisber i st are

between the anede ol the sublpud
ef this cireuilt Lls therele
impedance presented by the tran

lesser pr@n@faiﬁu i the higher frequency sudie &
considered bypassed te earth, accerding te the se
mevink arm en the psbentlemeter,

rafermer
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In the "O" position of the tene control, a
range of high sudio frequency will be se bypaaa
reason, position "0V is generally termed ;
On pesition "10%, the impedance of the tone ce
will be very hzgh campar(& with the Impedance of
former primery, se that the tone contred may then b@ o
te be ineperative. This pesitlon is known as the “tre
position.

'Y

{i;

The tene control, when in the minimur pesitie oLl will decreas
the total sutput or “velume" of the receiver, due Lo the less of
the higher frecuencies. It is generally used at seme intermeciate
setting, depending on cenditions of interference, and the tonal
quality desired.

13

Output Clreuits.

It iz the functien of the ontwn% clreaits ©
audis cutput to the headphene jacks, 5000hm line, 3
terminals in the correct proportion of velume and at the necesge
ary dmpedance.

! sunhiy t-e

.

Twe output impedances are avallable from the cutput Lronge
former, T5, viz., 1750 ohms, and 600 ehms., These windings are
independent.. JThe maln cut““t ity fed to the loudspeaker, and a
portion ef th e Lu tput is fed to the 800 ehm winding. I a round
figure of 2 wa is taken as the maximun undistérted outpub, ihe
input te the “emdpuoneﬁ is 1/20 or 100 mw. The same subput is
delivered to the 600 oshm line. The sutpui te the speaker is
1.8 watts at 1750 chms.

i

ihe 1750 ohm windl* &
five pin wvalve sucket, wi

Twe headphone Jacks 3 i )
phenes is talken ff@m,ihe loudspeaker winding through & resistor
network. YJ1' is the master jack. This Jack centrels the swileh-
ing of the speaker, and connects ¥J2° inte the clreult., if snly
ane pair of headphones are used, they should be placed in Pdl" jJack
as no output is available at "J2% until the master Jack 1s in use,
"J2¢ jaolk is previded in case 1t should be necessary e use an
additienal operator on the watch for instructienal purpeses, messag
reading, Jog kKeeping, elc.;.

5

% should be noted

that when the headphones are inserted inte
WJ1% jack, the leudspesker circuit is epened, and =n 1 el dunny
lead is cennected in place of the speaker, At i1s this resistive
load that acts asg a divide ﬁeiwark fur the be ﬁr%uﬂfsg Qnﬂ it n&g@
o

perferms the function of ¥
ing the loading constant,
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3,17 Power Sunplye

The eriginal R.ALF. unit was desipgned V& allow switche
ing from A.C. to a 12 velt battery seurce, and used GESUT
rectiffers. .he D.C.A. veralon uses an @zim*”@? elreuls with
Y SYBG rectifier, and a double sectlen choke input filter. A
fuse is provided in the negative H.T. lead irom_u“e transfory
cembre Lane The 12 woll heater winding af the @rlggma Lrans.
former is used and the heaters ars connected in a serles ar
ment as shown. An additlonal transformer is provided for he

the rectifier filament.

The input circuit included & double pole switch and an
RaFQ .filt@?@

I

Tt should be ebserved that the H.T. negative lead dees
net go direct te earth but is e&wthei by the standby swibeh
in the receiver unit,

‘2“%

The receiver requires a A.T. current of 100 me and a L.T.
eurrent of 1.35 amps at 12 wvolbs.



A

HAR7 Rx.

Use ef Crystal Filter,

Having now rejected the undesired szignel, the B.F.0.
central should be adjust&q te heterodyne ot a [rsguency
suiteble for the recelving conditions experienced. The
should make sure Le choose the side of the ecarvier which
te the side en which Interference is being eurerisnced

With the R.F. gain centyrol at s lsw setting, and the 8.7.0.
nebe contrel set te "OY, tune the s L Lo zevs best by
adjusting the tuning control. v b shewlid be

in the B.F.0. positlon se thabt the
then reduced to zers beat. 4t 4
must be feund with the tuwxng g
eentrel must be seb te the central
be lecated with the ».F.0. nete certrel.

Switch In the crystal filtewr; and adjust ihe acbivity
conbrol for medium selectivity {fbeut 3 er & Jo & the rhasing
control either side of centre scale wntil » minim onrk of '
interference from the undesired signel is evident. This sdjust-
ment of the phasing centrel shifts the rejection dip of the )
erystal te @ value plus er mimis that &f the actual tuned frequency,
and this ensablies the opersior Lo reject elther zide, er sny perilien

el the side-band of a carrier,

b
the desired signal freguency ig Zewer than the undesired
frequency, the -.F.0. nete control should be ad justed s ©h
hetersdyne is #n the lewer frequency side of ﬁgt desired :
When the correct astbing of this contrel has been mmuby fewepb*ﬁr
may be further improved by increasing or decreasing-the selectivity
of the crystal.

It dis uswalls désir&bla to keep the zeliec
I
"
&

receiver abt & mimimun, because ef 147

45 the Q@leaﬁlviuy ig incressed, ¥ 144

ing carriers, fﬁ@ﬁfﬂcy drift ol the receiver or transmittsyr, ehlce
or T t i

may make 1t necs
aveid less ef s
eperetorsy f?equﬁ%Ly bl&m@ aarﬁit ions as
beceme weaker, whereas the tuning should b
signals sre at all weake, It iz therefere
greateyr degree ol selectlvily than is feun
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OPERATION AND BiALNEENANCE.

4.

"Noite control set to "O", tune the desired sl

1 Use of Crvstel Flltier.

#ith the R.F. gain control at a low setting, and the B.F.C.
signal to zero beal by
sdjusting the tuning control. The A,V.C./E.¥.0. switch should be
in the B.F.0. position so that the beat note may be heard and
then reduced to zero beat. It 1s stressed that the zero beatl
mucst be found with the tuning control, and thnat the B.F.0. noie
control must be set to the centrsl position. Jero beat musi not

pe locsated with the B.F.0. note control.

Switch in the crystel filter, dnd adjust the selectivity
control for medium selectivity {(about 3 or 4). Rotete the phas-
ing control either side of centre scale until = minimum amount of
interference from the undesired signsl is evident. This adjust-
ment of the phasing control shifts the rejection dip of the
crystal to a velue plus or minus that of the sctual tuned fre-
quency, &nd this enables th& opérator to reject either side;

&

or sny portion of the side-bznd of s carrier.

Having now rejected the undesired 515rai the B.¥. 0. note
control & ould be adjusted to heterodyne #t a freguency most
suitable for the reckiving conditions experienced. The OPLrUtor
should meke sure to chcose the side of the carrier wnich is
opposite to the side on which interference is veing experienced,
1.8.1if the desired signal freguency 1s lower then the undesgired
signal frequency, the B.F.0. note conlrol has been msde, re-
ception may be further 1mprovad by increasing or decreasing
the selectivity of the crysteal.

It is usually desirsble to keep the selectlvity of the
receiver at & minimum, becsuse of increasing difficulty of tun-
ing as the selectivity is Increased. With wmaximum sciesctivity,
shifting carriers, freguency drift of the rediver or transmitter,
ete., mey make it necessery to correct the disl setting cccaslon-
ally to avoid loss of ségnsel strength. After soms hours of
operation, operstors freguently blame conditions as the signal
appeers to become wesker, “hequo the tuning should be checked
frequently if signals ere et all weak. It is therefore e Dig
help to use no greater degree of selectivity than is found
absolutely necessary.

#
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Alignment Progegure

I.F, Amplifier.

gnment of the I.F.
rn to suspect incorrect
cegsary feelllities for

Fxtreme msccurscy is reguired in the alig
circuits. Unless there is very good reaso
elignment, and the mechanic has all the ne
this work, it should not be sttemptled.

Slight misadjustment of the I.F.transformers will have @
marked effect on the sensitivity snd selectivity of the recelver
As the I.F. transformers are of sn extremely stesble type using
permeability tuning and silver mics fixed condensers, 1t will
usually be found that one or iwo turns of the iron core slug isg ali
thet is necessary to bring them to their original stete of allpar

The following instructions should ke read through carefully,
snd they must be thoroughiy understood before comumencing adjust-
meiits.

Disconnect the aerial leads snd power end speéaker cables.
Take the -dust cover off, snd remove the reckiver from the rack.
Stand the receiver on its side with the underneath faclng to
the right, and swey from the rack.

Reconnect the powar snd spesker cables, but not the serial
lesds. Connect an output meter adjusted to 600 ohms ascross the
600 ohm output termindls. An ordinery 0 - 5 volt copper oxide
rectifier type A.C. meter with & 600 ohm, 1 weti csarbon restdt-
ance conneécted across 1t is guite suitable for the purrn,u, To
use the V.C.T. test set os an outputr meter, it must first be con-
nected to the msins supply, in order that the wmeter rectificr
can be pleced into use. Turn the left-hend switch on the meter
to the "Output Volts! position, and connect the gutput terminals
to the output of the receiver.

Remove the grid lead from the cap of thebX8G valve. Connect
the ocutput lead of o calibrated signal. generstor to the arid cap
of the 6X8G through = condenser of epproximately .005 mfd. lUhe
grid of ihe valve should be returned to earth through & dummy load
consisting of & 100,000 ohm 1 wstt carlon resistor.

‘

Oonnect the carthed lead of the signal generstor output o
the chnssis of the recelver, then set the "3" meler to zero
eading with no signal by meens of the "3" meter adjust control.

Plece the crystsl switch in the "IN' position, selectivity
control on "8", phasing control to centre scale, B.¥.0. /.V.C.
switeh to A.V.C., tone control #=nd nolse limiter controls on
"1on, and the sudio gsin snd K.F. gein to aspproximately "5'",

Rotate the signal generator freguency controel slowliy over
4555CS. (having previously adjusted modulation to 30% at 420



5%

- e

cveles), and adjust the attenuator uatlil a resding of half gemie
ie indicated on the 3" meter when tuned 1o mayimum peak of 1.F.
emplifier. In doing this it should be noted thet the #3" meler
resding will gradusliy lacrease until & very sharp psek of the
nighest smplitude is pussed. (Ignore minor peaks ) Return the
signal generator setvting to the highest-sharpest pesk. Shis
point indlcates that the signal generator 1is tuned te exsctly

45% KCS, the crystal freguency, and ensures thst the signal £en-
erator is now adjusted to the correst alignment frequency irrespective
of sany error in ceslilbration of the signal senerator.is tuned to
the exact crystel freguency.

Switch the crystal "0ULY, and with other conirols set as above,
adopt the following procedure, Using a lining tool, €.8., 8 SCIrew-
driver of insulating msterial, or One€ with only & small tip of metal,
sdjust the iron core slug SCrews, vwhich will ve found on the top and
bottom of the I.F. trsnsformers. Those sppenring asbove the chassls
are for tuning,the grid circuits to reésonance, whilst the slugs Lelow
the -~hassis are for adjustiag the anode circuits (except in the cose
6f I.F.T.2, the crystel filter ciroult, which slsc wili be found be-
Jewthe chessis ncar the chassis side, i1.e¢., the one which 1s the
grestest distance from the 6KSG yelve), The I.F,T.2 {below chzssis)
end I.F.T.4 grid (above chessis) adjustmenis should not be sltered
at this stage.

Starting from I.F.7.I.,, turn the iron siug scrsws in or out Till
s meximum resding eppeers on the 5" meter with 2 mwinimum input from
the generagor. As the "3" ueter resding incresses, the ilnput from

the 'St meter resding st spproximetely half scmle. Having adjusted
both grid =nd anode circults to resonénce (with the exception of L.F.T.
end I.¥.T.4 £rid} as indiceted by meximum reading on the "5" meter

(with minimum signal input from the slgnal generstor) check these
slignments snd the correct setting of the signal génerator as foilows

gwitch the crystel filter into circult, end with the selecciivity
control set on "10", and the phesing control in the central position,
ad just the attenuator on the signal generstor until & reading of ap-
proximately half scale on the "3" meter is observed. 2t the same time
keep the sudio gain control in a position which aliows approximately
6 miliiwetts (1.9 volts) on the 0-5 volt range of the A.C. voltmetber.

"Rotete the signal generator frequency control slowly backwards and
forwards over 455khCS, noting the pesk on the "5" meter, If only one
sherp maxima is observed, the alignmwent is correct. Should, however,
two pesks occur, incorrect ad justment of the iron sliugs, or incorrsct
setting of the signel generator, is indicated, esnd the procedure out-
lined in peragraphs 91 to 96 should be repested. The correct peak is
the highest, and pt the ssmme time, the sharpest one. It will thus be
seen thet tne "8" meter and the 455KCS. crystal play a very importent
part in correct olicoment of the A.R.7 receiver, snd in this respeet
the 1lining of the I.F. transformers in the A.R.T7 folliews a procedure
which differs from normal practice.
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Now #djust ©4 grid circuit for mmximum pesk on the output
meter. After checking thses circults several times, osnly one
sharp pesk should sppear on the “35" meter, and the scnsitivity
should be of the order of 10 microvolts. Under these conditlons,
with & 17 microvolt input snd & wiliiwatis outrut, the indlcoted

I

putput zhould drop to 3 wlliiwstts ewd when the 's;u*wtor modulestion
is svitched off. This raaﬁirg in taken with the crvst=l in the

out” position.

With the erystal in ¢ : y. the signal-to-ncissvratio should
be improved. Test to see if this is so, end 17 this is not the
case, it will generally be found thnt the I.¥F. frecusrcy is not
the sesmé &5 the crystal freguency, i.e. 4595 KOS, o

If the test is successful, IThe signel-to-noise retio willlhe
furthsr lmproved on alignment of I.F.T.2 crystel filter grid cir-
cuit. "The wethod of accomplishiag this is detslled in the next
two parsgraphs.

Insert coil unit "RB* snd tvne in a brosdcast station. Svitch
the crystel into circult and seit the selectivity control to »am,
Adjust I.F,T.2 for the best tonal qurlity on music, ignoriag the
volume isvel. VYhen tuning control is rotated over ithe gtetion's
carrisr, the effect noticed szhould be the srme with the crystol
out of circuit, except for =z glight additionsl sherpnesyg.

On either gide of the zorrect adjustment of the iron slug in
I.F.T.2, the tonal regsuonse wil: ve low and drusmy, =

dial is rotated over the sintion, & disitinet hoilownes
the crystal filter cutting sidebend, will sppeer on either side
of the stmtion., The resson for thils edjusiment is o obtein s
symmetricel and varisble selectivity curve. Wwhere possible, this
adjustment should be made %i;% the ald of a gigral c=nerator aud
& catlhode rey oscllloscope, nithough the instructions pilven in
the previous paragraphs ers satisfretory for normel service use.

G As ke

B. e O Ad justment.

The beat freguency oscilletor should be tuned to 455 KCs.,
with the B,¥,9d. note nontrol set st centre scale,

A simple method which cen be used to check the =zetiing, is to
switeh off the slgnal genersator, set the selectivity control to
W10", then switech in the crystel Tillter. Rotsting the B.F.U, note
contrel. » distinctive sound (similaer to thst of & "zero besiV)
will be hesrd ss the B.F,0 passes over the crystsl frequency and
reaches 45% hCS. This should occur when the B.F.0. noie control
is &t central soale po;z»zou. If this setting is cut, it mey Dbe
corrected by adjusting the ircn core in the b&rkaa snield can
upder the chassis.

i
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Re¥, end p.¥, Oscilletor Circuits.

r, extrene accurrcy 1o reqgulred tor

As with the I.F. smplifi
% circuit alighment. the componénts

the ann #rid HoF. Usclllat
employed in these circuits
been bsked and trested with
condenzers of high nuelity insulsting materiels rro used, 1t wils
be found thet adjustments regulred sre fewer Thon ususlily the
cese with the stendard receiver. Only & frection of & turn of
the trimmer condensers, und s very small adjustment of the iron
core siugs, will be required. These adjustments shouid be
sufficient to restore the limineg of the circuits to their origins
peourscy. ouch adjustments should only be mede 1f the mgcrpmlc
is certezin that they have been made neceszsry through velve re-
plecements, rough hendling, or extreme tempereture changes, etc.,
and that he has the facilities end experience to mske The &djust-
ments correctliy.

ollitol solution, rsnd oo #lr trimmer

The sdjustments are made through the holes in the coil
aeceptor houalng, and are marked L1, L2, L3, L4, CL, C2, CJ,
C4y C5y 06, 079 ?I’ld CS«

L1l is the inductance adjustwment on the aerisl coil, L2 the in-
ductance =djustment on the first W.¥. coll, LJ the inductsnce
adjustment on the second A.¥. coil, L4 the inducisnce sdjusiment
onn the H.F., oscillator coil, C1l is the H.¥. trimmér condeénser on
the serisl eonil, C2 the series trimmer on coil bend "a", C) the b
trimmer ccndenser on the second A.F. coll,C4 the series trimmer
condenser on c¢oil band "&', €% the H.¥.trimmercondeéenser on the
second R.¥F. coll, C6 the series trimmer condehaar on coll bend
wgv 7 the H.F. trimmer condenser on the H.¥. osciliator coll,
snd €8 is the padder condenser on the H.F. osc 1llzuor coil.

To align the R.F. and H.F. circuits connect & sign=al generator
through s stendsrd dummy sntenna to the serlsl terminsl AL, the
earth terminsl of the dummy sntenna being connected to A2, which
should be bridged scross to the esrth terminal.

Piug in the ccil units, from Band "A" to Bend "4 in turn, snd
eheck the diel readings sgeinst the celibretion curves drswn on

the fasce of the colil unit urnder test., Note thet the B,F.0. snhnould

be "ONY, znd thst in conformity with the proceédure outlined pre-

H

c
re of asn extremaly steble type, having
tr

"

I

]

¥

w

viously, the B.¥.0. note control should be set to "0, i.e.,49% KOS,

This should be tested in sccordence with instructions detalled
previcusly,before checking the receiver coil callbretions

Observe vwhether zero best occurs si the correst dial seitl
op the receiver. Should this be so, the celilibretion 1s corr
and there will be no necesszity for sdjustaenis to the H.F. ©

etor circuit. If the czlibration is iuncorrsct, i.e., 1f the d
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reading does not sgree with the calibration glven on the face of
the coil, # smell adjustment to C7 wili correct the situstion at
the hi.n freguency end of the band, eand egn edjustmeat of L4 wildl

i Bapd st

correct for the low frequency end {except ln the cese of
where there is no inductence sdjustmenc) In the czsze 0

r
Band "HE" coli, the series trimmer CE€ is sdjusted in plece of Li.

To check the R.F. grid circuits alighment, switen off tne BE.F.O..
and, using a 400 c.p.s. wmodulated signa: frow the sigasl geasrsior,
tune in & signal st approximertely 195 degrees on the diel., ¥
frequency et which the signal generstor shouid be set for escn brad

mey be reasd approximstely from the colibration curve on the coil unit.

pdjust the trimmer condensers CL, CJ, end €5 for meximum peng
on the "5" Jeter, with minimum input frowm the siznel gsnerstor.
fs there will te & certsin amount of interlocking between the
R.F. circuits snd the H.¥. oscillator st the highest frequenciesn,
it will be necessary to rotete the tuning disl to snd fro over the
signal to obtain the greatest peak. If this pesk is obtsined in
the incorrect position of the diel, it will be necessary 1o re-
check the oscillator calibrstion.

If Band "A" will not follow the celibrotion curve, condenser CE,
the series psdder condenser should be adjusted, re-setting C7
and L4 after this has been done. As these settings mutuselly aflect
each other, they may have to be checked several times.

some difficultymay be experienced on this band with escilliatlon,
especielly if the receiver is very far out of ailgnment, Thisg will
occur whnen the R.F. circuits are resonating at too high a freguency,
or too near the intermediste frecuéncy, ceusing instebilility, end
therefore difficulty in alignment. If the oscilletor ssctlon lis
corrected as above, znd the grid circults are edjusted individusily
by connecting the slagnsl generstor to the grid cevp of the second
end first R.F. velves in that order, the gifflcuity wili be oveér-
come provided precautions are taken to see tnet the recelver is ot
set to & higher frequency thsn 409 KC3S.

After checking the high frecguency end of ¢sch bend, edjust
inductences Ll, 12, =nd L3 for meximum pesk £t the lowest jreguencies.
Bech adjustment should be checked several Limes.

If the receiver 1g properly allgned, it should have & sensitlvity
of approximstely 1 microvolt whea modulstcd J0%. The signsl-to-
noise retio should be 1:1 {in watts) or better, and the signsl-
to-imrge ratio should not be less thern 400 to 1 at the highest
frequencies.
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I# the receiver will not line up properly, the colls s
be checked. The circults shows how the colls sre wired,
coil poqitiono «ith the recelver cnasssis io the iaverted
The dotted Llime eround the "A" end "pY coil units indlceted
series of coils included in one complete unit.

1t should be noted thatl s small varierble mica condenser tunes
tnhe primery of Band "A" ©O epproxiwately 120kUs., &au that some
of the R.F. secondsries have a 100,070 ohm resistsnce shuntod
ceross them to reduce thelr gein to o constont chel. Liso, nobte
the reduced tuning retio of Banad "u¥ by the series tuning metno,
This series condenser has a ceaprelly of 250 mnfd., plus or minus
1%, #nd is shunted by 2 £5 mmfd., veriable condenser.

fech coil is set ot the feacotory fro correct covarage, trackls
end sensitivity, @nd in no circumatences shouid it bo necgs 007 o
open end readjust the cnils. In =n smergency, however, the fTinesl
adiustments should be mrde with & signel generstor wnlen 13 cous
of messuremernts nt 1 microvolt or better. In most emergencies,
coil units from other A.3. 7 receivers are avniiable, ood thesse mey D6
used. Although tho calibration curves may not be reliable, they
will be sufficiently sccurate to set the recelver to the correct
portion of the band. Finsal turing edjustments may be completed
with = signsal generator.
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Circuit consists of normsl ful ~weave rectifier system sund
croke iaput filter. Yull preceutions nsve beern taken L0
prevent R.F. entering receiver thnrough pover lines gnd £.LS0
to pypess ReF. thet mey be plcked up by induction from nesr
trensmitters. Lhe rectifiers used sre twe 6ASGT.

irchn 6X5GT s normal full-wave rectifier is cepsble of dellvering
75 M/As. but es the current consumption of ART is spproximstely
100 M/As. the pistes of esch rectifier nre wired in parallel
and the two velves together vired in fuli-wrve rectifylng
circult thus providing » feir reserve of current hongling
cepscliiy.

Choke input filter is used Leceuse of its vetter regulstion
charccteristic. As the recelver is designed to opercte £lso
from a 12 Volt sccumulstor the valve heaters are srropged in @
series parallel circult, shich reguires 1.95 amps &l 11.6
volts. For this resson on A.Ce. operation the hestlers ere lit
fFrom £ 12.6 volts secondrry winding on pOWer Lraensforingr.

by

43

D.Cs OPERATION

On switching to P.Ce & vibretor is brought iato operation, and
this provies A.C. o & specisl primery wianding of pover Lreus-—
former. Atthe seme time the veolve hester circult ig connscied
directly to betlery insterd of to the secoadery vinding of
transformer. A& further © mfd. filter condenser ls #ls0 switched
into circult making the #1lter system condenser input. Ine
vibretor used is & 12 volt synchronous type, used 88 & non=
synchronous DY neving the contrcis wired in prrellel thus elviig
duble coptact =res therefore less wear.

Yeripus feultis may ocour such o5 Lresking down filter condensers
or defective rectifier vrlves whicn vwould ia normel ciroumslances
tend to burn out power treasformer or damgge OLRLr cuompuneiits,
o overeome this s fuses is provided 1in tne nexetive raeturn Lend
of the power supply unit, this fuse consists of & mialrture K.s5.
lemp of .45 to .6 =mps 2 to 8 volts.
& further fuse consisting of & 6 voll .3 smp. £.5. lrmp 1ls 5180
iserted in series with plrie loesd to No.l Rectifier., (sce
Modificstion to AR.7's Nos. 1-2000 wireless urder 298/BlEj. In
the event of frilupe of either of tnese fuses tesis should be
made on condensers, rectifier velves, etc. te sscertalin crusé
of breskdovn. N.B. 1t 18 importent Lo replace fuges wilh
new fuses of retiags indicsted sLOVE, _
e [ I S A S e s :\J..‘\ ’ A [ el SR

FO [ Af I-‘J # f:,:\ ‘.-:J i ?‘) (Lr"\\“-ff}\ 5 .,i‘., S B T ! (A b
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yOLTAGE AND ReSISTANCE TES!

l
e

Voltaze Tasts.

1. The D.C. volteges listed below should be checked with 2 1,000 ohmsvolt
meter, using the scale indicated in breckets. The actuesl tests weare made
with & V.C.t. Test 3et (Palec.), this instrument being stenderd test equip-
eént in the R.2.4.F. :

2. ihe R.F, Gsin Control should be placed on "0", the Noisd Limiter omn 10%,
the B.F,0./A.V.C. Switch on A.V.(. and the gerial removed. fxcept shen
carrying“resistance tests, the grid of the 6KBG should be shorted to esrth,
so thet noise or sigrel voltages will not cmuse the A.V.C. to bscome
operative snd thus give readings which differ considersbly from those listed
below,

(03]

Socket Fin EUTG lst  6UTG 2nd €KBG BUTG 658G 6VEL BLEGMS
No, to Earth R.¥. Re¥Fo Usc. 2nd. Det., output uet. 8
ist. e I.F. 1st. B.F.G. G

Det, Aud, rerding,

e

bt b 2
6]
ek

3 200 290 205 200 200 32 215 240 (1070
V.0.0.)

4 95 80 120 95 80 - 240 -, -

6 - - 120 - -~ 18 - - (190
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Resiastence Tests,

1

T jhe resistances indicated below should be made with a 1,
per voit meter, All controls should be set at mayimum, snd the
snd esrth leads (including the link between Al and 22 % snoudd
he B.F.0./A.V.C., switch should be on f.V.C. and the crystod fiiter
should be switched out of circuit. The receiver shouid nol be connected
to thé power mains.

ierial Circuits (Measured at Aerisl Terminels Al snd A2)

§ . 21 to A2 on "AM Bend Coil unit 17 onms
AL to A2 om "i* Band Coil unit 1.% ohms

Noter-All other resistence tests sre mede with "CY Band Coil
in the recelver.

AL to Earth . Infinity
22 to BEarth . Infinity

Grid Circuits

5. Grid of V1 to Earth 1,500,000 ohas
Grid of Vv2 to Esrih L, 300,000 ohms
Grid of V3 to Zarih 2 ohms
Grid of V4 to Herth 1,500,000 ohms
Grid of V5 to dartih 1,420,000 ohnms
Grid of V6 to barth 1,110,000 onms

Grid of V7 to serih 3, 0040 ohxs
Grid of V8 to marth 1,200,000 ohms
Valve Socksets

6. For socket comnections see F&g.27. Point to point resistance
tests on velve sockets follow in order from L to S, '

Vi First R.F. Stage

Fin 1 to Esrth 26,000 ohms
Pin 2 to rarth T ohms
pin 3 to wmarth 21,v0U ohnms
Pin 4 to sarth 26 ,uuu onms
~in 95 to barih 7ty ohms
Pin & to Harth infinity
Pin 7 to Earth Zero ohms
Fin 8

to HEmrth 260 ohms
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V2 Second R.F.otege

Pif 1 to Harth 27,000 onms
tin 2 to nerth 5 ohies
rin3d to =esurih 21,000 chus
rin 4 to Ksrth 277,000 ohms
Pin 5% to darth 270 ahms
Pin 6 to erth nfinlty
7in 7 to =arth 7 ohms
in 8 to Earth 270 ohms

V3 oscilletor and First Detector Stage

pin 1 to larih Infinity
Tin 2 to #Eerth 5 ohms
Tin 3 to Eerih 26,000 onms
Tin 4 to aarth 27,005 ohms
pin 5 to karth . 56,000 ohns
Pin 6 to Earth " 27,000 ohms
Pin 7 to merth 6 ohms
Tin 8 to karth 270 ohms
Vv 4 First L.F., Steage

rin 1 to BEarth 26,000 ohmns
rin 2 to Easrth Lewro! snms
rin 3 to mkarth 2h,00"% ohms
Fin 4 to Eerth 26,000 ohns
rin 5 to Earth %t0 ohms
Pin 6 to Zarth .5 onme
Pin 7 to Earth 4 ohms
Pin B to Esrth 310 ohms

v5 Second L.F. Stage

Pin 1 to Earth 26,000 ohms
rin 2 toe Barth Lero ohms
Pin 3 to larth 20,000 dhms
Pin 4 to arth 26,000 ohms
pin 5 to Earth 320 ohms
Pin 6 to karth .5 ohms
Pin 7 to Earth 7 onns
pin 8 to HEarth 320 ohms



V6 Second Detector snd First Audio stage

Pin 1 to Larth 400,000 ohms
Pin 2 to Harth Lsers ohms
FPin 3 to H=rth 26,000 onms
Fin 4 to Herth 1 megonhm
in 5 to sarth 1,200,000 ohus
Pin 6 to Barth 400,000 ohms
Pin 7 to fsrth & ohms
Pin 8 to Harth 1,130 ohms
Y7 vower Qutput Stage

Pin 1 to Earth 16,000 ohms
Pin 2 to Earth 5 ohms
Pin 3 to Harth 17,06¢ ohms
Pin 4 to Esrth 16,000 onms
I'in 5 to zarth 560, 000 ohms
Pin & to Eerth Iinfinity
Pin 7 to Harth Lero ohms

Pin%to Herth

300 ohims

V8 B.F. 0, snd "S" Meter 3tage

Pin 1 to #arth 1,2008,000 ohms
Pin 2 to farth 9% ohmg
Pin 3 to Eerth 15,000 onws
Tin 4 to Isrth 36 ohins
¥in 5 to kerth 55,000 ohns
Pipn 6 to Harth 70,000 ohwms
Pin 7 to lKarth 5 onhms
pin 8 to ksrth 1.9 ohns

7. Note thet #1l1 resistsnce readings shown in the {oregoing

tnbles were those mctually obteined, end thus texe lnto &
count the usual tolersnces for the resistances used.

8. Colls

£

1,F. 2 I1.F.3 I.8.4

o b e WA T A s e b

o

Primery 9 8.5 g, 3
Secandery 8.5 8.5



teriel

Pri. Sec.
Band "A" 18 20
Band “RY 5 4
Bﬂnd HC_H 2 2
~Pand nDv L e 25
Bang ™ g ¢35 25

Qutput Trensformer

Primary 450 ohms

Re Fo 1
Pri. sec.
220 20
218 4

4 2
215 .25

0D oD

325 kc/3.

455 kc/s.
in series

Sec. 1 (1750} 200 ohms
2 { 600) 25 ohms
9. Stage gain for 50 MW output.

ferisl Terminal .5uVv)
Grid l1st R.YV. 5uv )
v 2ngd R.F. pouv )
" BK8 210uy )
" 6K8 65uv )
" 1st ILF. 120uv )
t 2nd 1.F. 10,000uV;

generstor

Pri.

250
220
4.5

standard
dumnmy serial used

(.02 mfd
with

DeC.

52

.25
.25

R.F.,audlo, tone and noise limiter controls fully clockwise.

Selectivity enti~clockwlise.
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