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WIRELESS SET A 510
_ TECHNICAL HANDBOOK ~ GENERAL DESCRIPT 1ON
GENERAL

T The wireless set A 510 18 a2 erystal controlled, low power, light-welght tranamit-
ter-receiver principally intended Ffor operation by long range infantry patrols. It ie
dagigned primarily as a one men-pack station. The tranamitter and the recelver are
geparate hermetlically sealed unita carried in two specisl web pouches which take the
place of the standard basic pouches,

2. The egquipment covers & frequency range from 2Me/s to 10Mc/s in two bands and pro-
vides Cacilities for elther voice or CW working.

3. An 8 £%. rod merial {with asscciated rod tuner) is used when the set is employed
in the man-peck role. An end fed wire and dipole aerial sre provided for ground stat-
ion installation,

b, Compunication distances will vary according %o conditions and terrain, typical
figurses for open country are ag follows:—
GROUND WAVES VOICE C.¥W.
Bod serial to rod aerisl (man-pack or vehicle installation) 2 milea L miles
Rod aerial to rod serial (ground station) 3 6 *
Wire asrial to wire aerial 6 " iz2
SKY WAVES ’
Suitable frequency and zerisl uw * 120 ¢
Ba The set operstes from dry betieries which provide 90 wolts H.T., -7.5 volts F.A,

grid dblazg and 1.5 volts L.T. The normal life of the batiery is approximately 14 hours
Tfor continusus operation with a patio of 1 hour send to 5 hours recetive.

6. For a complete station layouit refer Fig, 1004,
MRCHANIQCAL DESCRIPITON

7. The receiver and tranemitter are Beparaie units housed in 1llght, cast aluminium
alloy cases whish are sseured to the paneis by hexagon nuts located at the cormers of
each unit, A swivel carrvying handie is attached to each panel,

8. The 1.5 volt L.T, battery is carried in a separate compartment, located at the
base of she receiver case and the 90/«7.5 volt battery is eimilarly housed at the base
of the transmitter case, Access to each battery compartment is obtained by two lock-
ing wheels situnted at the sldes of each unit. Tee 1.5V L,T, and 9GV H,T. potentials
are common to each unit, interconnection between each is provided by a 12 core cable and
17 pin plug and socket.

9. Keoprene rubber gaskeis Detween panel and case, and battery compariment end case
engure watertight sealing of each unit, The éial iliumination lamps and crystals ars
2180 in sasparate scaled compeartments,

10, The aerlal mounting situated on tae trapsmitter panel is & polarized bayonet type
plug which matches the socket of the rod serital tuner, A spring losded terminal in the
centire of the aerlal plug ensures rigid mounting of the rod asrial tuner, in addition it
functions as the wire aerial termination.

11. The earth terminal is situated on the flange of the transmitter panel near the
aerial tuning meter and consiete of a leaf spring which on belng depressed reveals an
aperture for insertion of the earth lead,
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12. The 8 ft. rod aerigl tuner 18 a variable inductance housed in a ssaled diecest
case, and a calibrated frequency dial 18 ganged to the tuning knob. The callbration
of thies dilsl 1s approximately correct only when the 8 £t. rod aerial is used and when
the serial is correctly tuned a locking lever is provided to lock the tuning ¥mob. The
unlt 1s attached to the tranamitier by a polarized bayomet plug and sccket above which
i a ball and socket joint to allow movement of the rod aerial and tuner.

13. A mounting plate for the W.T, key is attached to the side of the tranemitter
panel., The controls and panel mountings of transmitier and receivsr are shown in Fig.

Fig. 1

BRIEF ELECTRICAL DESCRIPTION
Receilver (Fig. 2)

1h. The recelver is a reflexed superhetsrodvne. employlng 5 valvea

i Tuned BRF amplifier

vz Mixer

V3 1t IF amplifier

i 2nd IF amplifier and reflex audio amplifier
v Heterodwyne osclllator and diode detector

15, The heterodyne oscillator ie employed on C.W. reception and when netting. When
recelving C.W. signals the heterodyne oacilletor eigual, bsats with the ianterrupted I.F.
signal to produce an audlble tone at the recelver earpileces. When netting the recelver
relies on the tranemitier crystal osclllator for ita nekting sipgnal. This signal
through inter-wiring capacliy la coupled to the receilver input, The resuliant receiver
I,F. eignal veats with the heterodyne oscillator signal; zeéra beat st the recelver ear-
pleces indicating correct tuning of the recelver to the netting signal.
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Tronenitter (Fige. 3 and 4)
16, The transmitter employs L valves

Vs Modulator or C.W. sldetone scsclllator
v7 Crystal cseillator
V8 & V9 Power amplifier

17. On C.W. cperation, V6 is an audlo oscillator which preovides the aide tone for
moenitering the C,¥, slgnal. The erystal escillator V7 supplies the R.F. drive to the
class C powsr smplirier and the output from the P.i, snode tank circuit is coupled tu
the aerisl via an impedance mstching networik,

itale Fower serial
Oge,
T

vﬂmgé Matzhing

N
xtals
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a= zldetone

FiGe 3

18, On voice transmisslon V6 functions as an AF amplifier, supplying the modulating
signal to the power amplifier grids. Paortion of the modulated signal 1s used as side-
tone to monitor the transmitter output.

I
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TECHNICAL DESCRIPTION
HECEIVER

The E.F. Awplifier {Fig. 5)

15. Valve V1 operates as a tuned R.P. amplifier on both the high snd low freguency

banda. The signal input is fed to the grid circuit by L2/I1 on the low band, and L2/

Lg 3n the high BLend. These transformers match the low impedance aerials to the grid

[} 1.

NOTE = When operating with a hign impedance aerial with the "A~B-Net” switch in the
A" position, the recelver aerial cell is excited through SWD1 and SWD2 from the
junmetion of 111 and L12, in tke transmitter ftank ecireuit, via C126, SWC3, SWDZ2 and
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SWCL. Thus, when a high impedance aerial is used for receiving, thile high impedance
is transformed down to 2 low impedance by the tranamitter tank circuit before being
fed to L2 in the receiver. When a low impedance asrial 18 used with the "A-B-Net"
awitch in the "B" position, the receiver merial coil L2 1s exeited direct from the
asrial through SWD1, SWF2, C102, SWC3, SWD2 and SWCL.

G636 improves the image ratio at the
higher frequencies. 0n low frequency band
the grid tuned circuit conasiste of L1, Ch 8
and trimme=r Ci. On the high frequency band
the grid tuned cireuit coneists of L3, G4
and trimmer C2. The grid ceoupling capaclé-
aor 18 (5, and Bl serves me the grid leak
reslstor, AVC volteze is mpplied to the
grid through R1 via the AVC filter R7 and

¢12. \V

The enode load consists of the tuned 26
eireuit, LS, C7 and irimmer C8 on the low
fregquency bend, and cn the high frequency =

band, L4, C7 and trimmer CO. I o
1

Ancde to high tension decoupling is ) i
provided by C10 end R6. The main receiver ﬂ/;f-’ o
AI:'; -

H.T. is supplied via SWCE and pin B of SKi. ﬂ;
ez ?

Screen grid potential for V1 and V3 | i¢4
ia obtained from s common deccupling network i3
R2 and C6.

cre
To prevent sbeorption from the work- 7-
ing coils the unuged gric and anode tuning .
coils and assoclated irimmers are short
circulted through their respective switches

SWA1 and SwAL. )
FiGe D = SIMPLIFIED RECEIVER

The Mizer Stage (Fig., 6) R.Fa STAGE
20. Valve V2 functions as a local oscillator and 2 mixer in a frequéncy changing
stage.

Oseillator section - The cscillator of each frequency band employs a tuned grid

industively caoupied ancde eirecuit.
BLUE BAND 2-4,5Hc/s

Oscillaetor, low - Opeillator fundsmental freguency = 2.Lh55-L.955Mc/s
frequency band {3ig freq + L55 Xc/e)

The oscllistor low band components and their functions are set out below.

Gpid Plate
oqreuit Furpase Ciroultd Purpoes
643 Main tuning (gang)
c16 Temperature compenhsaation capacltor
c21 Trimmer for aligning high freguency L6 Plate to grid feedback
end of band coll
CiA Fadder
ci17 Grid coupling capacitor
17 Main tvning ¢oil with powdered iron RO Platg decoupling
slug for adjustment at low end of resistor
bend
RA Orid lesk biss resistor

Poge 4 RESTRICTED Isgue 2, 31=t August, 1956



ELEGTRICAL AND MECHANICAL TELECOMMUN I CAT IONS
ENCINEERTNG 1RsTRUGTIONS (aUs?) RESTRICTED F 392

ORANGE BAND, 4.5-10Mc/s

Jacillater, high fre:juency ~ Oscillator fundamental frequency & 2,478-5,228Me/s
band % (Sig Treq + 455 ko/s)

On the high frequency band the second hermonic of the fundamental oscillator fre-
quency heterodynes with the signal frequency to produce the IF freguency. The osclll-
ator high band components and thelr functions ars set out below.

Grid Plate
Cireuit Furpose girouit Pyrpoge

c13 Main tuning (gang)

o6 Temperature compensation
capacitor

c20 Trimmer for aligning high L3 Plate to grid feedback colil
frequency end of band

cil Padder

Cc47 Grid coupling capacitor

L9 Wain tuning coll with R& Plate decoupling resistor

powdered iron slug for
adjusiment at low end of
band

)i L] Grid lesk bias resiator

The Mizer Sgetion

1. The signal from the anode of the R.F. amplifier V1 ie fed to the mixer control
grid by Ci11i. A.G.C. biss is applied to this grid through Ri and the A.G.C, filter R7
and C12,

The ancde load for V2 consists of the primary of TR1 (i1et I.F., transformer) and
C18 which is tuned to L55 ke/s (the intermediste frequency) by means of an iron dust
core. Anode voltage is obtained vis the primery of TRY and the cgeillator anclde H,T.
supply. '
The screen grid 7R/
of $he mixer also fun-
etione as the oeelllateor
ancde. The cperating
voltage is supplied vwia
RS or B8 and the feed-
back coil 16 or 18, de~
pending upon the fre-
guency bandé in use,

-7 V3

%J

7O Ave

The filament of 70 Vv» 4_‘|W

V2 1s deccupled from

the L.T. eupply line by
I13 and C3 to reduce ~4
interstege regeneration,

FIG. 6 - SIMPLIFIED RECEIVER MIXER
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The First I.F. Stage (Fig. 7) &+

cz2z
22, Valve V3 functions ae a -—u—qy—_—i
tuned intermediate freguency

amplirier, with both grid and
plate cireuits tuned to the L5H
kc/s intermediste frequency.

The control grid is fed
from the tuned secondary of TR
with A,3.C. bias sppllied via
filter network R7 and Ci2.

TR/
The screen grid is conn- 1T 3e=
ected in parallel with that of L - E
V1, and is thue fed throuvgh R2 [

withh 06 as the sereen bypass.

The anode tuned circuit
coneigts of TRZ primary and C23.
The H,T. supply iz applied to
the ancde via the primary of TR2
and C22 eliminates possibility
of R.F, feedback to ussociated Ve
cireultry via the H.T. line. b -
Filament decoupling 1s slso pro-
vided for this stsge by L13 snd
C3.

FlGa § - RECEIVER 15T 1.F. STAGE
Seecond T.F, and Reflex Audio Amplifier (Fig. 8)

Valve V4 serves the dusl purpose of a tuned I.F. amplifier and a reflexed auwdio
ampllfier.

The I.F. Section

23. The anocde intermediate freguency tuned circult consists of the primary of TRZ and
C30. )ﬁigh tension voliage is cobtained via the primary of TR4 {the zudlo cutput trans-
former).

The screen grid supply voltage ie obtained via the R.F. and A.F. decoupling net-
work R1% and C29.

The grid tuned cirecuit consistas of the tuned secondary of TREZ, In order to apply
A,G.C, to the grid of V4, which has both the I,F, and sudioc frequency voltages epplied
to it, a mseparate A.G.C. feed is required, To accomplish this twe series.comnected
high impedance resistors R15 and R1L are connected in parsllel with the wain A.G.C.line,
and the portion of A.G.C. voltage developed across Ril, along with the audio voltage
coupled from RV1 through 28, are applied to the control grid via the I.F. decoupling
network R12 and C25. Condenser C25 maintalna the secondary of TRZ at R.F. earth poten-
tial. C27 is the I.F. bypass.

The Audio Section

2L, The output from the tuned secondary of TR3 is rectified by the dlcde section .of
vh. This rectified output is developed across the I.F. filter R17, C32 and G3& to RV,
the dicde load and audio wolume control, A portion of the asudio voltage developed
acrose RV1 ia fed by the coupling capacltor €28 and the I.F. filter R12 and C25 to the
gecondary of TRZ end hence to the grid of Vi, This audio voltage is amplified by Vi
whose audio anode load consista of TR4 primary. Therefore the audioc signal component
appears across the primary of TR4, hence from the secondary of TRL to¢ the receiver esr-
plecea via SK2. To peduce exceesive audic pesks scross the primery of TRY it is coupl-
ed through C26 to a2 limiting cireuntt, This limiter consists of rectifier MR1 which 1s
blased to a predetermined vslue by the voltsge divider R10 and R11.

For signal or nolse pesks esxceeding the bias on ¥Ri, the limiter rectifier cond-
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ucts and effectively short eirculis the primary of TR4 during the duration of the peak,

’ LT + &2
70 HEAOSET ﬂm G C-<3 B X
)

i O

L 70 vs

8FO
s 1

Ave A I'/C' 7o
773 FRECELING
STAGES
liacd

-V BrAaF
FROM L AMENT £ INE

FiGe 8 = RECEIVER Z2ND |«Fa & REFLEXED AUDIO STAGE

8w FRo Tk
Heierodyne Osoillletor (Flg. 9)
25, This etage 18 used on C.W, receiv- .'_'l ~EED
ing or on netting functions. JNP?/:;;‘ if;/v_-ly
When receiving with the key plugged ._T SwWE

into the transmitter, the oscillater H,.T.
voltage is eupplied via SWC6E, pin B of PL4,
pin H of PLt, SWC6, K3 end the "jumper" RIS

lead in the key, Ri117, pin J of PL1 and
anode deecupling network R19 and C37.
T
css] Yy
1
i §~
7S =

/Y

When netting, the oseillator H.T,
is supplied vis SWCH in the MR" position,
and SWD1 in the "NET" position. The osc-
iilator is a series fed, triode connected
Hartley cireuit, steble operation being
ensured by returning ®18 to the anode.
Additional grid current resulting from the
alternating grid voltage auto.lgatically o
bilases the ptage to ite opersting condit- ro p00LE
ion. The fundamentel oscillator frequency 70 TRY vrA n.rp--—"—-
i: half th; I.F. frequency. The secozéﬁ = EO0

rmoni¢ of this frequency is fed via the o oaa } |
voltage divider network ChO, CL1, R21 on we = cdz
through CL2 te the grid of the 2nd I.F, [
amplifier Vi, and also vie (34 to the Y Vo1
diode cireuit where in each case mixing '
of the received signal ard the hesarodyne
oseiliator signal ocecurs, is results i
in an audible tone at the receiver ear- Fig 9 - RECEIVER HETERODYNE
pieces for C.W. reception. When netting OSCILLATOR
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the preceilver is tuned to zero best with the hetercdyne oscillator silgnal,
TRANSMITTER '

The Cryatal Osoillotor V7 (Flg. 10}

26. Valve V7 is connected as s tricde in a eryatal oscillater eireuit, Any one of

the four crystals ineserted in the crystal sockets of the tranamitter may be pelected by
switch SWE,

The plate to grid cireuit consiate of G113 (the D.C. blocking capscitor), and the
selected cryatal, The grid to earth capescitor C107, in series with the plate to.earth
wiring and electrode capacities, bullds up the cepacity across the cryatal to 30pF (Fig.
(). Automstic bias is cbtained by grid current flowing through RO,

Anode woltage ia obtained through plate load R105 and the R.F. output {drive vol-
tage) is coupled to the P.A. stage wia Ci0h.

gty
* Crr
RIEF - -—--q
b ¥4 Ciod ' !
[#lits __7;5' GRIDS <& ons "7
OF VEWVS [f‘.’{:i‘;ff’”ﬁ”_‘h st O Persadidcracod,
=== ‘ /; L TTEAY ]
l o
s N
o — A e,
L, pagacs Adss ovsrag

F1G. 11 = SIMPLIFIED DIAGRAM OF V7
SHOWING INTERELECTRODE AND STRAY
CAPACETANCES

' 8+
o8 L2

FiG. 10 - TRANSMITTER
CRYSTAL OSCILLATOR

he Pgwer Amplifier V8 and V9 r'—J
(Fig. 12} .. i

-y ,
27. The power amplifier /26 i ;/05 WIFH Ireed oAy
conslete of VB and V9 conn- - ™ JAHAL PTATCHIVE
ectad in prrallel. o =

o8

Tunjing of the anode
tank circuit is aceomplished
by varying Li1 and Ci06 which
are ganged together to glve a V7 /o
constant L/C ratio tuned cir- k —
cuit, The ancde H.T. supply
ias obtained wia the R,F.choke

Li2 and the screen voltage
supply is obtaiped directly
from the H,T. line. J-

7Ly Lr

FiGs 12 = TRANSMITTER FPOWER AMPLIFIER -
AERIAL COUPLING AND METERING CIRCUITS
OMITTED
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Bice for P.A. Stage

28, NOTES:-". The normel H.F, drive voltage
from the crystal ceeillator
ia approximately 12 wolte
R.M,5, (17 volts peak).

2, With the transmitter operat-

ing in either the voice or
C.W. condition, a atanding RFMT
VYies volitage of -7.5 volts FRON VT

is applied to the P.A, pgrids
from the biaa battery.

FIGg. 13 ~- simpPL
Puaha BIAS CIR

O CIRCUIT OF
T = CaWae

FIE
[0 |
Control Switoh

Poailtlon

C.W. (Fig. 13) With normal R,F. drive voltage of 47 volts peak to the grlds of
the P.A., the blas is increased to -i6 volts due to antomatic
tlae being developed amcrose gridleak R106. Therefore the total
vies of =16V is the sum of the standing bies and automatic blaa.

VOICE

(Fig. 14) In the ummodulated condition a biam voltage in eddition to the
standing -7.5V bias 13 produced by the mction of the R,P, drive
voltage on MRS and associated cireuitry such that the opersting
tias approecheg =22 volts,

Referring to the slmplified diagram Fig. 14b it will be seen that,
with a positive going signsl applisd to CAy Ffrom the R.F. gener-
ator, a movement of electrons will take place in the circuii as
A, charges., The rectiflier MR5 preeente & virtual short cire-
uilt across R106 and most of the instantaneous flow will be through
R104, MRS, During the succeeding negative going half cyele, the
movement of electrons will be in the opposite direciion, MR5 now
offers a very high resistance in comparison with R106 so that the
main flow is through R106, In practiase this current is approx-
imately .32mA (mesn value} and 6 volts 1s developed meross the
L7Rohms reslator B106. :

With sufficient modulating voltage applied to the P.A. grids to
produce 100% modulaticn, an additional blas of approximately -3
volts is added to the existing -22V bias, and 80 the bias voltage
approaches =25V. This increase in bias 1s produced by positive
grid voltage swing on modulation peaks.
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LUMPELD CARACITANCE oF
CiDd JOF 0B/ /BT /2 /03 &
STEAY WIRING cATAC! AL

CA
il
‘ 1T
!
i
]
|
|
|
‘.
| STAmome i
oras L A5 PS5V ¢
+ —— AMROINE INDICATE DWRECTON
CF FLRCTRON FLOW AS Z4
CHARGES AND DISCHARSES
FIG. 14A = SIMPLIFIED CIRGUIT Flg. 14B ~ SIMPLIFIED CIRCUIT
OF PeAas BIAS CIRCUIT - VOQICE OF P.Aa BIAS CIRCUIT - VOICE
ABRTAL MATCHING
General
29. As the power amplifier dcea not operate satiefactorily with anything but & ree-

ietive loasd of approximately 2,000 ohms, aerials must be matched to the power amplifier.
This is accomplished by using the "A-B FET" and the "MATCHIRG" switches or the rod tumer,
ag get out below,

High Impedcnce Aerial Matohing (Fig. 15)

30. Pomition "A" of the A-B NET switch 1s used for matching the high lmpedance aer-
ial. In thie position the aerial is effectively plsced in parsllel with the anode tuned
elrenit as shown 1n Fig, 16, R.F. power is taken from the junction of Li1 and c106
since G405 only funciions aa R.F. coupling and E.T. D.C. blocking to the tuning condenger
and aerial.

Half wave end fod long wire cerial

3. When operating with the end fed long wire aerial (Table "A" on the serisl ‘bobbin)
thie high impedance half wave aserial appears to the P,A, tuning circuit as a cogbination
of resigtance and inductance. Therefore to resonate this aserial as close as poasible,
the seven poeition "MATCHING" switch SWF1 is used to place elther an oépen circult or ons
of the Blx condensers C114~C119 1n paraliel with the merlal impedance. The entire tuned
cireunit 18 then accurately reponated by retuning the P.A. tuning cirouit slightily. This
ens;lrgs an optimun resistive losd for the power amplifier and maximm radistion from the
aerial,

NOTE:- Using the "8" table om the aerial bobbin, the end fed long wire aerial is used

e2 a guerter-wave low impedance aerial. Under these condltions aerial matéhing
ig accomplished as detailed in the low impedance aerlal cese,
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Fi1G. 15 =~ SIMPLIFIED CIRCUIT OF P.A. STAGE WHEN GPERATING ON C.W.
IN POSITEION YAY USING LONG WIRE END FED AERIAL
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FiG. 16 = SIMPLIFIED DIAGRAM FOR POSITION MAM ON THE "A-8-NET"
SWITCH
Low Impedance Aerial Metcohing (Pig. 17)
32. Pogltion "B" of the A-B Net swiich 1s used to mateh the low impedance aerials to

the P.A, tuning circuit and so are connected-at the junction of 111 and LiZ2 to become a
component of the anode tuning cirecuit as showa in Fig. 48, The entire tuned clreunit
then becomes a sultable high impedance ioad for the P.AL, when rescnant, )

Quorter Wove End Fed Long Wire Aerial

33. This aerisl, when used in accordance with Table “BY cn the aerial bobbin, is a
quarter wave low impedance serial. Aerial matcehing switech SWF2 ie used to place elther
a direct cornection or one of the 8ix matching condensers, $120-0%25 in series with the
aerial to rescnste as close as possible any inductive component of the aerisl impedance
which will be present =% certain frequencies and aerial lengths. Retuning the F.A.
tuned cireuit will compensate for any capacitance change reguired to ensure optimum res-
istive loading of the power amplifier. .

Dipoie Aerial

3h. The horizontal dipole is nearly a resistive, low impedance aerial; hence the
aerial matching awitch SWFZ2 is used in position "0" gnd the fine tuning necessary is
sccomplished by retuning the P.A. tuned cireuit.
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P 5 araone perremie”

s

F1g. 17 - SIMPLIFIED CIRCUIT OF P.A. STAGE WHEN OPERATING "CuW." IN
POSITION "BY |.E. WITH WH1P OR D?POLE AERIALS (ALSO END FED LONG
WIRE AERIAL WHEN THIS AERIAL 18 SET UP ACCQRDING TO TABLE "B" ON

THE AERIAL BOBBIN

Vyys @ ;, C /95 J‘ L DE parur Fkart

e <
-] ) Ci2e Xk LT

TLow IMIAEOINSE
- LA, TRANT DN ES
fo A PG A
LAY OECANCE
s

Flae 18 - SIMPLIFIED DIAGRAM FOR POSITIGN "8" oON THE VA-B-NET"

SWITCH

Bod Aerial
z5. When the set is carried on a4 man 407 Lo roesi &,f [or e
the § ft. rod aeriel appears to the trams- - 2o8f 100 purr 2008 70 ok
mitter asrial terminal ss shown in Fig.i9,

AERIRL Aeesns |

The rod tuner (a varisble induct- T T Tazemmied 1Y

ance) is inserted in series with the rod — y —
asrlal to regonate the Z20pF capacltance i ;
of the rod aerlal, then the aerlal appeara TRt reor LR ]ﬂmm”ﬂi_
as in Fig. 20. When the rod tuner ls i H )
tuned for maximmm zerial meter reading, DS S
the rod tuner snd rod appear to the irana- AT 2 I AT SO AFehs

mitter as a low impedance resistive aertal

{Fig. 21). Here the aerial matching

switch SWF2 is always used in position "OV,

80 glving a direct comnection from C102 ta Fla. 19
the aerial terminal.,

Page 12 RESTR ICTED Tasue 2, 318t August, 7956
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RoD TerEL P AFPES R TO Oarr
ey
[l
AEL AL £ ‘ﬁ\—s.-r LD AFEN ’;—fﬂ,‘:ﬁm &
Tanreinid &
% i |
|7’4’me1 | P A .
i I.
Flg. 20 Filg. 27
*he Rod Tuner
36. This is a varieble induciance which is mounied in series with the 8 fi. rod aer-

ial, Its purpose is to improve the matching of the aerial %o the transmitter, thus in-
cregaing the radiated power,

The unit consists of a fixed coil surrounded by & fixed cylindrical ferrite shell
and & lopng core, to one end of which is fixed an aluminiuom shell. In the other end of
the core ils a ferrite slug. Maximum inductance is obtained by moving the aluminium
shield out of the ¢0il and sliding the ferrite slug into the coll. Uininmem inductsnce
iz obieined by sliding the ferrite core ocut of the coll and moving the cylindrical alum—
inium shell between the outside of the ¢oil snd the ferrite outer ahell. Thig movement
is obtained by means of a pimple crank driven by a gear and pinion,

To provide protection the unit is mounted in = ssaled diecast case. The fre-
quency scale provided ie approximstely correct only when used with the & ft.rod aerial.

Fla. 22
MNEYBERING
R.F. Output (Pig, 17)
7. An indication of opiimum snode tenk tunlng is provided by the panel meter connec=—
ted ecross the output of the power amplifier. The meter circuit consistis of the voliage

divider R107, R111, R112, the rectifier WMR6, and the meter Mi. To reduce the acnaitiv-
ity of the meter when operating on C,¥., it is shunted by RI16,

Yoltage Supplies (Figs. 23 ond 24)

38. To enhable the operator to check the eondition of the internal batteries, provis-

Isaue 2, 318t August, 1956 RESTR iCTED Foge 13
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ion has been made to measure the on load voltage of the H.T, and L.T. batteriea. Ro
provisiocn has ween made to check the condition of the bias battery, which has sufficlent
capacity to remain in good condition long after the E,T, battery, which 1& mounted in the

same pack, hae expired.

SWEE SWET )
—— “’iﬂ@fﬁ;;\
T N
.
i
VSV MT Sy

i

FIGe 23 - SIMPLIFIED HeaTa METER™

ING CIRQUIT SWITCH POSITICONS
VOICE AND NET

C.¥. Operattion

S'wog R Swei Swdr

Wi —

'.[ rEV LT sy

¥

FIG. 24 = SIMPLIFIED L+Ts METER-

NG CIRCUIT SWIiTCH POSITIiIONS
C-W. AND WNET

39, C.W. cperation is cbtained by keying the main high tension supply through SWC6,
8WC1 and SK3 to the ancdee and screen grids of V7, ¥8 and VS, snd the screen grid'of Vo.

To enabla an operator to monitor
his keyed transmission, an artificilal
keying side tone is generated by V6 {Fig.
25) which operates ag a parallel fed
audio Colpitts Oscillator in the frecu-
eney range 550=1,000 cycles per second,

C.F, Audic Sidetone Qsotllotor (Fig. 24)

Lo, Tne grid to anode tuned circuit
of this csciliator consists of TRES pec~
ondary, C128 and C1059, with €127 funci-
ioning a8 the anode coupling, The sudio
ocutput from the osclilator is applied
to the receivsr earpieces via coupling
condenser (110,

The angde supply voliage is ob=
tained via the anode load R109 and the
screen grid supply voltege vim the A.F.
and R.F. decounling network R410, G104
and Ctz29, Thisz acreen grid voltage is
switched by the operation of the key,
thns the audlo oscillator signal is eyn-
chronised with the tranamitted R,F,
carrler, Automatice bias ie developed
across grid leak resistor BI115,

Yelee Modulation (Fig. 26)

-4

|

% oD

i

45+‘k$wﬂy

7O RECENVER
LR FIECES

Fig. 25 - TRANSMITTER V& IN C.Wa
CONDITION {AUDIO SIDE-TONE OSCILLATOR)

L, The audio d&rive for V6 is obtained from a carbon microphone excited from the 1.5

volt filament pattery.

The alternating voltage produced in the primary of TR5 is induc-

tively coupled to ite secondary which is commscted direetly to the grid eireunit of V6,

Page 14
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The sudlo voltage developed
at the snode load resistor RICS 1ia
applied via the coupling cepacitor
€127, R106 to the grids of the power
amplifier V8 and V9. This audio
voltege modulates the grid bias of L]
the power amplifiler. Condenser RIJY
2112 functlons 8 a high A.F. by~
pasa.

x 8

To enable an operator to
menitor hie voice transmission, MRG
rectiflies porticn of the modulaied
R.F. carrier ouiput which is dsvel~
oped agrogs the voltage dlvider
network B107, Rit41 and Rit2, and
applied from R112 through SWCZ to
the receiver earpiece as sidetone,

i
2
8

P

L
rEr=

,-,-.-. e J (=174

Netting (Fig., 27)

y2a, Wnen operating with the
"Control Swiich™ on "R" gnd the
"A-B-RET" switeh on "KET", <the
master osclllator V7 is the only
portion of the transmitter which
operates, eince it is the only
stage to receive fllement supply
voltage which is obtained via SKi/
PL4 pin "C" SWD2 =nd SWChL.

High tensich voltage is
fed from the tranamitier H,T.line
via BWD1 in the "KETY position and

26 - TRANSMITTER V6

IN VCICE
MODULAT{ON CONDIT.ION

pin "JY of PI1/SK1 to ithe heterodyne oscillator in the receiver.

FlGa

The erystal frequency is
siray capaeclty coupling with the
of the inter~connecting cable to
changes the ¢rystel frequency to

picked up by the wiring in the transmiiter through
osclllator cireuit, This aignel is fed via lesd A"
the recelver aerlal eoil, * The receiver mixer ther
an intermediate frequency; this signal thean beatis

with the heterodyuns oscillator frequency to produce zerc best when the receiver ls
correcily tuned, The following precautions ere teken in order thal the recelver will
not be overloaded by the crystal netting signal and alsc to safeguard against false

netting signals:~
4/2
6‘/:7‘ ,rwz

(1) ©103 in the transmiitter 'bypassea
most of the signel on lead A",

.s'wa/
{ii) The P.A, tank circuit 1s earthed -y
at the junction of G105 and &4106 4‘/05
through SWD2. Also, the merial - Rioes  prdoy
terminal is earthed via SWD4 to —
prevent sipnale from other stat- s V8 1 ¥ :
ions being received sand produc~ N
ing false netting saignals. Ty ﬁ
g, 2,
Fig. 27 SIMPLIFIED DIAGRAM OF
ouTPUT sTAGE (VB & iN TNETT
CONDITION
NOTE:- The next page iz Page 1007.
Igsug 2, 31st August, 1956 RESTR!CTED Pags 15
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Fic. 1001
Ttem ITtem
No Nomeneloture No Nomenolature
4 Recelver, A 510 13 Cords, aerial, weighted
2 Batteries, dry, LT 1.5V 1 Feeders, serial, 70 chma
3 Pouches, receiver, A 510 15 Aerials, lightweight, 66 ft,
L Transmitter, A 510 16 Microphone receiver headgear
asgenrblies, SI lightweight
5 Batteriee, dry, HT/bilas
90/7.5V 17 Crystal units, style O
) Pouches, transmitter A 510 18 Pouches, style D, crystal uniis
7 A?Eia%?" flexible, 8 ft. 19 Lamps, pllot, 1.5V, GEC type 112
us
20 Cases, spares, A 510
8 Inductors assemblies acrial
24 Keys, telegraph, lightweight,
9 Telephones, hand, 31 Na ha {Aust), No 1
(Aust) .
22 User Hendbook, A 510 Wireless
10 Cases, carrying, flexible Station.
geriel
23 Charts, Instruction, A 510
i1 Aerials, adjustable, 130 ft. 2l Satchels, sigrnale, No 1 or
Satchels, signals, No 1, ik 1/1
12 Counterpoise assemblies 25 Cases, transit, A 510
Issue 2, 313t August, 1956 RESTRICTED Ruge 1001
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TRANSM&TTER CIRCUHT CODE
SYMBOL DESCRIPTION SYMBOL
RESISI Qii s T INDUCTORS DESCRIP
Ruz7 - - - - - =t ATO OHMS, LW—- — = - — = - == PATUNINC (L 2
Ri0i, 17, C T - 2BOK OHMS. Lle, — — — — — — - — RF CHOKE
r;no% - s - - NOT USED. SWITCHES
Rtgﬂ_,*_l___f_-_)_, H_ T T = 470 K OHMS. SWCL=-6. — - - —- . -FUNCTION SWITCH
- €8O OHMS, SWE. — - - - - -~ 4 POSITION XTAL
RIOG. - - —— - - =37 K OHMS. T T 3POS A-B-NET
RIOT - — - =~ —-- -~ 1S K OHMS. SWF1-2. — — —- —- - - -7 P05 AER MATC!
RIDB - —--= — — . _ 100 K. OHMS . WG, — - e - e — — PILOT LAMP SWIT(
RIQY, — —-—- - - - — - --|5OK. OHMS. VALVEs
RS, - o — —— - - 360K OHMS. Ve, — oo -- - -CV-7BS5 MOD. AUD!
Ril4, - - — - — — - — 5.8 K. OHMS. VT - e = e oo - — £N-B0T CRYSTAL
RUE. — - - _ S 150 OHMS. v a. — - - - - LV-807 IN PARALLE
| CAPAC!TORS METERS
| CmHOSKBMSQQ——m_—OOOQuE ML : - - -TUNING INDICATCR
! €102,103,108 10,126,127, -- -~ 0-Ol uF . & HT VOLTAGE CH
| cloanz128 - - - - --O-00LuF. PLUGS
CI06. — - - - 10~225 PF. PLY : - T T -« 1T POINT CABLE (C
CAOT MG, ~— =~ - - = - - 33 PF. PLY Cee oo oo - - HT, BATTERY PLU
tna. — - - = - - — --15 PF. SOCKETS
CHE . — —- — = - = - - - 2RPF, 5K's T T3 POWT KXEY SOC
A S 4 RECTIFIERS
e - IBOPE. MRS, 6. - GERMARNIUN €V
CI20.— =~ =+~ - - BOO PF.
Clgh.—- — = - - . 470 PF. CRYSTALS.
Cl22 — — — — —- = — - - -300PF. XLl———————'- - - - CRYSTAL DE
C|23“— — — e e . . 160 PF. RL?. e —- — — CRYSTAL DE
c124777 . 'fv——lOOPF, XL) —_— = —— = ¥ CR‘T‘STFRL jul3
clzs. — . eePF A4 — — —— — -- - —CRYSTAL DE
TRANSFORMERS LAMPS
TRS — — — = — — — - MIC. TRANSFORMER.. LPZ e - —— - PILOT LAMP
RECEWER CIRCUIT CODE
SYMBOL DESCRIPTION SYMBOL DESCRIP
RESISTORS INDUCTORS (conNTD).
RYVA 1D, —— — — — — — 470 K OHMS 8- — — — —  — ANODE TUNMNI 2-4
R2.8,9.20,2t.—— ~— — — —-10 K OHMS. e — — — — — — - — - 030 SCREEN COUPLIN
RY. - - —— —— — — - NOT USED. . —— — — - - — — 0%c. CRIG TUIING 2
RS —— — e — — —100 K OHMS . 8 —— —— —— — - — OSC. SCREEN CCUPLING
RG. — —— —— —= = — - 1500 CHMS . L9, — - — — — - — — 05C GRID TUNNC 4
R714, — ~— —— — — — 2:2 W OHMS. g, — — — — = = — HET. 0S5C. TUNING
Rif. — — — — —— —I50 K CHMS. Ly, —— — — — — —— FILAMENT CHOKE
RIZ,IT19. — — — — —— 47 K OHMS. TRANSFORMERS
Rid — — — — — — IBK OHMS. TRy, — — — — — — — - i*T LF TRANSFORW
RI5S18 — — — ~— — — 5B M OHMS. IRz — — —— — — — -— 2Mo|F TRANSFORN
RVi — — — — —= = — 10 M OHMS. TR} — — — — — — —~— 3%® (F. TRANSFOR)
CAPACITORS TR, — — — — — — — — OUTPUT TRANSFOR
CIB 2 - — —— = - 3-BOPF VARIABLE 2-45 M{s SWITCHES
¢2920. — — — — — - 3-30PF VARIABLE4S-I0MCS|  SWA, — — —- —— — - BPOLE, ZWAY BANC
B e — e — — - 04 uF. SWB., —- = —— — — == PILOT LAMP SWITC
47,13, — — — — —I1C-225FF VALVES
(-1} 1732 3%, — — — - — 100 PF. VI - — — - — = —cv-185 RF. AMP.
C6.10,12,22,26,29,3T. — — — O uF. NE, — — — — — - —Cyv-TBZ CONVERT
Cle, 40 4], e —- —— — — - 12. PF. V3, — - —— o — —=- - — C¥-T85 |LF. AWMP
1819, 25,24, 30,31, — — — =— 150 PF. Vi — - -~ CV-7B5 REFLEX
Cl4, ~——— — — = —— —0-0CI8 uF. AUDIO A
5., — — — — —— = — = 800 PF. T - cy-7864 DEMODULI
€25,27,35%8, — — — -— — 470 PF. HETRODYNE Q8¢
c® — ——— - — - 0:005 uf. PLUGS
ca4 — — — — = — —220 PF PL2. — - = —- - — LT BATTERY PLU
€3 — —-— - — — — 5PF socxa*rs
€39 — — — — == — — 00l &F. e - © .. IT POINT CABLE CON
C4Z — —— — — — - 4-7 PF. SK2. - e —7fnUALSFT PHONE/MI
|NDUCTOR5 R CT S
Llo— -- - T - — AERIAL TUNING z—4smcf MRIL — - - - e T CERMANKM V- 4.
Lg. ——=—— — — — == AERIAL COUPLING 2-10MC[S LAMPS
L3 — — — — e o— — — = AERIAL TUMING 4510 MLfs
“w — — — — — — == ANODE TUNING 4510 MC(S P, — - - - PILOT LAMP

ssue 2, 318t August, 1956
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n
P
Fi1a. 1002

E 1D
RESTRICTED



TELECOMMUNICAT 10MS

R2
>
>
3 i
vi
2
g ()
(f2)
A -3
T3 l ¥
s ! 1r 2| 3 1= 17
i 3R c2e 3 et may T ‘
2T T, 2 3
_ :ERM < l l
R7 nl—
P‘L‘LrJ H
{ Jl .
-1+
L, '_) ;{CZI
ﬁ; 5V 8 RE
4 T R9
PL2 VIEWED -6 L7
*E]‘ FROM PIN SiDE e e . 9€ ¢5
AN S e
SWAS (; SWAG S >
l‘ ! i L8} e o
'y :: LT 14
r—o s
l 1
WA3 Gwre] cié S;g Alaex vor 1 42
T23li123 |i2s c20
m Bwas] | @
7T

EWED FROM UNDERNEATH.

Page 1002



