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EQUIPMENT

PACKING A. Plate 1.

SUITCASTE containing:-—
< (a) Transmitter.
- (b) Receiver.
(c) Corabination Power Pack for A.C. Wlains and 6 v. Battery operation.
(¢) Instruction Manual. ' |
(e) Spares Box containing:—
(i) 60 ft. Aerial wire. -
(ii) 10 ft. Barth wire.
(iii) Pransmitting key.
(iv) Telep.hone headset (L:R)
(v) 12 Fuses. 5, 10 amp.; 2, 1 amp.; 5. 500 m/a.
(vi) 4 Spare Valves. 7QT7, TRT, EL32, 6L6.
(vii) Screwdriver.
(viii) 2 brass pins to convert Mains plug (o Continental fitling.

(ix) ES/BC Adaptor.

(x) BC/2 pin Adaptor. ) Y
Sl A
(i) 4 Tank Coils—L1, 3-0- 55 Mc/s. \‘3
12, 45- 75 RCDI . 2

L3, 65-100 . & 74 7
L4 9.0-1€0 ., Lt -
PACKING B. Plates 2 and 3.
The above apparatus (a) to (e) is packed into two waler-tight containers and in adr.ii-.
tion the following items are providedi—
) 2,6w batteries, type 3.SAF.15 sach i a watertight container.
(g) Hand Generator § v. 5 amp., with cables—in watertight container.
(h) Wedhirg cerrying equipment.

1}

Crystals are supplied separately.
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IOWER PACH.

A. I mains are available ascertain whether they are AC. or D.C. This apparatus must
NOT be used on D.C, Maias. If A.C. is available, ascertain the voltage by raference io
the electric light meter, clecirical apparatus in use, or the maricings on electric light bulbs. Note
ihe type of plug or conncetion required and prepare your Jen:. Tor fulure use,

B. o adjust the Power Pick to a kuown Yoltage : Insert the “ Mains—Baltery plug to read
“Mains” as in Fig. 1. The s2lection is made by inserting 4 small 2-pin plugs intp the holes pro-
vided on PANEL A. (Sce fig. 1.} The plugs musl be pushed well in and cover the numbers
which add together {o e vo! wee required. T'wo plugs must always cover either {he “200v" or
“102v.” The other two plugs are used {o cover “ +OV," “ 4 10V or 420y, (Sce Tigs. 1 to
9). Thus in Fig. 4, plugs (A) and (A) cover "' 205v,” plug (C) covers * -+ 20v " and plug (D)
covers " 4+ Ov.” The Power Dack is now adjusted for a mains voltage of 203., 20.4 0==225
volts. In practice this seliing 15 used for any voltage between 220 and 234 volls. Similarly in
Fig. 9, the voltage is 102 +20 - 10==132 volls. This selling is used for any vollage between 127y
and 149 volts, :

C. 'Wo adjust the Power Paclk when the Mains volfagy is nel known. If the mains are
known fo be A.C. but {ho voltage is not known, proceed -as follows :— -

(a) Sce that the “B% ™ G-nin plug is net conneeted 15 the FPower Pack.

(b) Plug the “TX " G-pir plug into the Power Pack anc set {he * TB.I" (Tune-Send-Re-

ceive) swileh to "R™ aad the ** Kicior Selector ” {o Position 2.
(c) Set the “Battery-§Tains plug to “Mains” and adjus’ the vollage selector to the highesi
_ setting (235-250) Fig. 5.

(d) Switch on and tre moler will give a reading.

(e) Ii this reading is less than % seale (300) sviteh pll and reset the vollage selecior to {he

next Jower seiting —Fig. 4 and recheck the ineler reading, :

(f) Proceed thus until a voltage selting is found in which the meter reads as nearly 1 scale

(300) as possible.
(g) Always use this vollage selting when working on these mains.
NOTE: If the first meier “cading {c) is only about 180 the maing are in the 100 volt range,
in this case, replace the 500 m/amp fuze by a 1 amp fuse, then, adjust the selecior Lo
127-140 volts, fig. %, and make checks progress.vely as above.

-

D. To adjust Power Pack jov Batlery Ogperation. If mains are not available or are unsuit-
able, a 6-volt accumulator must he procured. It is essential for satisfaztory working that, in view
of the heavy drain on “he battery—up to 10 amps. when transmitling cnd 4 amps, when receiving
—ihis should be of the automobiie type, fully charged and in geod condition. Two such batteries
may, with advantagze, be used in parallel.
(a5 With the “ ON-OF'" swileh on the Power Pack in the “ O " vosition ennnect the lead
provided to the bhzl.ery werminals—polarity will not affec: performance—and plug on 1o the
large pins marked “ B Fip, 10.

‘L) Set the “Ballery-hiains plug to “Batlery " Tig: 10,

(c) Switck 1o “ON" A Vallags will be shown on the transmitler meler, in Posilion 2, and
a fain{, hum heard in {he Pack,

© NOTE : The ppsitior. of the veltege selector plugs on Panel A is quite immaterial and has no
effect when “Batlery NMeins plug is sef to “ Baflery.”

When the Power Fack is sei fo ¢ Battery operation, do not leave the switch in the “ON”
position when notf cperating or (Le ballery will be discharged unnecessarily.

E. "To Change from Hallery {o Iains operation and viez-versa, If a rapid change-over from
Mains to Baltery operation is liksly to be required, it is advisable to connect up as specified in
se7zlions D and B—both battery and mains leads be'ng connected to the Power Pack. Assuming
A.C. mains 2re in use—should they fail, then . .

(a) Move Power Pack :witch 1o “ QOFF.” ’

(b) Reverse “ Batllery-Mains rlug to read “Jaitery.”

(¢) Switeh 10 “ ON.".

NOTE : (i) if the apparatus is to be used with the battery suill connected up to the cleetrieal
system of a car, the BLACK batlery clip should be cprinected to the {erminal
which js earthed to ‘he car chassii—irrespective of whether it is Positive
or Negative, ;

(ii) It is zbsolutely essential that the veltage of the accumulator used should noet
exceed 6.3 volts, since ¢therwise the scl may be damaged. The accumulalor must

: nol be charged whilst cennected lo ke set. :

(iii) If, when on batlery cperation, no hum is heard ‘rom (he Power Pack and the
batlery and fusc are in crder, the vibrator may be fauliy. isconnect and wiih-
draw the Power Pack from the suitense. Take outl the ? serews in cach side of
the metal ense and remove the lid. Inserl the spare vibrator into ihe red elip in
place of the faulty vibrator.
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T, Transmitter and lZeceiver Couneodons: Ngrmsally the f-pin " TX" cablz plug is fitted in

{he upper row of sockels om ihe Power Pack, marked “TX" or wpess Whe Gpin « RN cable

plug is fitlec in the lower sackets marked 3 only.” Ia this position the veceiver is autpmalic-

ally switched oft when {ha Transmitter ep &R switeh is at "8" (send). U it is required 1o
operate the Receiver along, it cable plug must be fitted in the upper sockels, I or RX."

The Aerial anc S seeminnls are-all {ne Transmilier panel. The plug on ine short eoloured

kot on the Receiver. 1f the Receiver

jead on the Transmitter should be inserted in the Aeridi S0¢ i ]
alone is tc be used, the Aerial wire may e rempved from the transmiiter sorial terminai &n

used in Lhe receiver acrial socket.

G. Fuses. Two [use holders arc provided on the ower pack panel. One marked I.T. is
fitted with o 10-amp. fuse of the cartridge {ype, the other, marlked A.C., 18 sent out with 2 500 mA
fuse ns is normally used on 200-250 voll mains. For us2 on 100-120 voll mains  1-amp fusces are
provided for usc in this position. A fase may be replaced readily by unscrewing the plug of the
appropriate fuse holder (see diagram), withdrawing the plug and fitling another cartridge fuse
of the correct rating.

TRANSMITTEE.

The operator should make yimself familicr wilh tre function of the following controls.

A. “Crystal Gelector.” This switch adjusts the transmitter to suit different crystal fre
quencics and not the nperating {requency. One pesition of the switch 1s {for use on fundamental
pperation irrespective of erysial frequency.

B. “Wave Band.” This ewitch sets the frequency of the oscillator valve to the band required.
Using a 60 Me/s crystal on fundamenta

This will vsually be the iransmitting frequency, €.6-
set the “ Wave Band” 1o “5-1" and the {ransmission i on 6-0 Mec/s. With the “ Crystal Selector”
set lo “ YInrmonic 5.5-6." and the same cryslal, the «iyave Band” would be set 1o 9-12 Me/s and

ihe {ransmitted freguency would be 12.0 we/s.

Cc. “ESRY Toaig Tune-send-receive » gwitch performs {he follpwing sunclions.

apsmilter is ready for tuning. The key is
sho:t eirenited. The power 1o P.A. (Powet Amplifier) is yeduced to proteet the
value Theo aerial i% discennecled so that no signal is Lraf;smittcd until required.
The receiver 11T, is switched off. Receiver heaters are stili on.

(ij) Position « g The Receiver H.T. is still switched OFT. The aerial is in cir-
cuit. When the key is depressed, tre P.A. vaive will fransmit at full power. This
is jhe operating positiur.

(i) Posivion w2 In this position tae tr

HT is now off and Receiver H.T.on. The Aerial

(iii) Position «R» The Transmitter
i r transmitter controls should be

is now ccnnected to the rTeceiver. No othe
altered in going from “ Send to Rexeive."”

NOTE : So long as the “TX” and “RX" plugs are in the Power Pack sockets and the Power
Paclk switch on, the heators of both traumsmitier and recejver arc on.

witches the moving coil meter inlo different cireuis of the

D. “HMeter gelector.” This s 1
aither voltage or current. The positions of the swilch are as

{ransmitler or receiver to measile
tabulated on page a.

E. “P.A. Gid Taping.” This knob controls s variable condenser which is a fine adjustment
to the seiting of “he * Wave Band " switch. Witl the “dfeter Seiector” in Position 3 tuning 1§
accomplished by ohserving the deflectlion given hy Lie P.A. Grid Current.

¥, “ Anocde Tuaing This controls the {uning condenser for the P.A. valve. It is always
adjusted for mininan PLA. {otal current. :

nser and is used to adjust or

G. “Aerial nietching.” This knob controls a variable conde §
idered as a “ load-increas

match the {ransmifter to suit any parficuiar aerial, 1t may be cons
ing"” control.

The two sockets above the © Crystal Selector” are for 2—pin' quartz crystals (3.000-8.000
Mc/s) and those below, for the 2-pin piug on the key lead. The Aerial terminal is above the
«p g R switch ard Lhe Barth below it. See illustration.
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Meter Selector.

faddlh o LTRIMTL AL

“T.SR. switch in “T" or " 8.

L Sl o i HR i

D it e s .

Position. Circuit Measured.
; Oscillator voltage.
2. P.A. Vollage.
3. P.A. Gric current
4. Osc. Grid current.
5. None.
€. P.A. Totzl current.

Tull Scale

Meter Reading.

600 volts.
600(x2) volts.
6 m/a.

1.5 m/a.

120 m/a.

600 on scale.

Normal Reading.

230 volts.
230(x2) vclts.

1 to 3 m/a.

.25 to0 .75 m/a.
65-70 m/a.
325-350 on scale.

“T.S.R."” swilch on "R

- T X : Full Scele I sadi
! Position, Circuit Measured. Maoter Reading, Normal R‘_admg.‘
] - D Z =
1. Receiver vollape. 600 volfs. 230 volts.
2 P.A. voltage. 600 (>:2) volte. 260(x2) volts.
3 Npne, — —
4, Receiver current, 15 m/a (x2) 12.5 m/a(x2).
5. None. — .
6. : Npne. — —
NOTE: (i) Normal read:ngs are for the transmitter tunec up and working and for the receiver
working at almost full volume.
(i) At Position 2. I'ull secale indiceles 120C volus, le. 600(x2).
H. The Meter. Unloss-einer readings are required, s when fesiing the apparatus, or tu’::.i:'_:;:
the Transmitter, it is advisable fo make a habit of leaving the *Meier Seleclor Swileh” in
Positicn 2 vending Anocde volls. In this Position, the Mcter is an indication tha: the set is
“ON" and that the Power Supply i in order. Should the mansg fail, the meter will register this,
An immediate change-over lo batlery operation should then be cfiected, when the meler will
i 27ain read approximately hali scals if all is in prder.
! Tpnk Coiis. To obtain the highest efficiency over the wide wave band coverec, each ol the
! 4 coils can be plugged ir in two wavs, A anc. B. The partieular coil and its position will depend
4 upon the installation—-Aerial-Earth, ete, but the following table -will serve as a guide under
{ average conditions with 40-50 ft. (13-17 metres) of aerial wire. The “ A” position iz that in
' which the letier A on the coi: base faces the operalor in the usual position.
! FREQUENCY (Mc/s)
{ Coil. : Position, Minimum, Max imum.
; L1 | A 3.0 4.0
11 B 3.758 5.25
; L2 A 4.5 6.25
1.2 ! B 5.5 1.5 -
L3 ! A . 6.5 9.0
| L3 | B 7.0 10.0
i 14 | A 9.0 13.0
{ 14 i B 12.0 16.0
If the setling of either knob reaches “O" whilst tuninyr the transmitier a smaller coil is
required, e.g. L2B instead of L2A or L4A iaslead of L3B. Similarly if either kncb reaches
“ 10" then a larger coil is riequired.
5
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" QPERATING INSTRUCTIONS.

With an A.C. power supply, acrial and ecrth system installed, and, if possible, a Gv. accumu-
iaior for emergency nse available, proceed a: follows:—

PRELIMINATIES.

(a) Open the suilcase, and examine ':h'c: apparatui.

(b) Plug the G-pin plugs marked “T0” and “EX,"” which will be found lying on ihe panel inio the
sockets on e Power Pack marked “'TX and RX” and “RX only” respectively (Page 4
Sect. I). = .

(¢) Open the spares box, remove the mains and battery leads, plug them on to their appro-

- priale pins (See Figs I and II). Sce thot the ¥ ON-OFTF' " switch on the Power Iack is to
“ OFF,” ~hen connect the Battery clips lo the Battery terminals and plug in and switch on
the mains.

(d) Plug the key inte the transmitter and the telephpnes into the receiver. -

(¢) The “Meler-Selector ” switch should be in Position 2.

(f) Adiust the Pover Pack voltage selector to the vollage of the mains (previously delermined)
and sel the “Battery-Mains” plug to “Mains."”

(g) Insert-t]ra Aerinl plig on the Transmitter inlo the socket on the Ruceiver (see illusiration).
(h) Atlach ithe Acrial and Earlh wires Lo the cppropriate terminals {see illustration).
(i) Select your crystel and the appropriate coil Plug them in.

(3) Set the " Orystal Selector” and “Wave Band.” switches {o the corrzel frequency.
J

7O TUNE TilE RECEIVER.

(a) Turn the “T8R” switeh to “R” and switeh on the Power Pack. There should be a defiec-
tion pof zboutl half scale on the meter (indicating anode volls) and in a few mornents a faint
huir heavd Tn the telephones.

(k) Sel the *Wave Band ™ switch to the desired band. _
(¢) If CW is Lo be received, set the BJF.O. knob to the ¥ ON ™ position at “0.”

{d) Consult the chari or graph rolating {o freyuency and dial selfings w0d move the tuning con-
{rol pver the setting indicated for the frequency desired and advance the volume control

{owards maxiraum until a comfortable voluma is renched.

Should ihe sia~ion nel be received at once, check the CTER ““Wave Band” switech and
Graph readitg and then again seorch around the setiing indicated by moving the tuning con-
trol slowly to and fro on either side of the nizmber given on the chert.

(e

Ly

(1 Beat Frequeney Control. Altention to k2 follpwing points will ensure best reception. The
beat oscillator is provided with 4 contrel for varying the pitch of the nole rezeived., This
conirol is nermaily set to “0.” When a stalion is received, the roamn tuning knob should
be adjusted tc give the lowest pitch possibl: and then the B.F.0." control set to give the
desired npte for morse recepticn. Setting the “B.F.0.” conirol on either side of zero will
provide the required nole. If interference from anather slation is experienced, sciting the
coniro) “o the same number on :he other sice of Lthe zero should be tried. This will give the
same piiched apte for the wanled station bul a different note for the interfering station, thus
permitling the operator to recogrise ecsily his own station. When searching for a statipn,
the B.F O, centrol should always be al. “0.”"  The receiver is desgned to give maximum
volume for @ nole of 1000 cyecles per secon:d and the B.F.O. control should always be
adjusted for this frequency.
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IIi. TO TUNE THE TRANSMITIER. . :
(a) Transmifting on Fundamexnlal, . ;
For the purpcse of this exampld, it is assumed thal a crystal of a frequency of 3.765 Mc/s b

is to be used.
(i) Connect un the Agral, Tarth, Keyv, Telephones and Fower Tack as already deserihed, :
(ii) Take Cojl L1 aad plug it into its socket with the figures 1.1A Lo the front. :
(iii) Plug the erystal into its socket and set the “ Crystal Seleclox ” knob to “ Fundamental all

Crysials.” i1 A%

(iv) Set © Wave Bana” knon lo Fosition ** 3-4.” ' A
(v) Set “Kieter Sclector” lo Posilion 2—P.A! Vollage. i : :
(vi) Set the “T.8.R.” swileh to “T" (Tune). R
(vii) Set * Anode Tuning ” and * Aerial Matching ” knobs to “ 10.” | ;

(viii) Switch on the powe: pack, The meler should read about 200.
(ix) Switch “NMefer seiector” to 3. Adjust “PA Grid Turving” for maximum meter reading.

(x) Switch Meter Selector to 6. (PA totar current, meter reads about half scale). i

(xi) Turn the Anode Tuning Xnob until the meter reading dips lo a_minimum value, ihis is :
usually akout 100 witl: the Anode Tuning knob at about 2. The Transmiller is now in . .
tune and ready to be ictched to the aerial. i ;

[y—

(xii) Turn the “T.8.." switch to “S.” The weler will now cease {o read until the key is pressed.
(xiii) Press the Key. The meter reading is now greater (about 200) as the aerial is beginning 1o
take power from the transmitter.

Matching the Aerial. The Key must be held down whilst matching.

(xiv) Readjusi the © Anode Tuning” for DIF (minimum reading on meter).

(xv) Turn “Aecrial Quning” knob from “10” {owards “0” until the meter reads 320 (one divi-
sion more than hall-scale).

(xvi) Readjusi “Anoce Tuning” for dip.

(xvii) Repeat xv and xvi until when “ Anode Tuning” is to “ dip,” the meler reading is cxaclly
hali-scale (3€0). . P

NOQWES :-—(1) The meter HTUST DIiP to the finel reading. This is proof that (he {ranswitler is i

tuning. 'The valve will take more current when ofl tune, but give out much less

g e e g

power. £ i
(2) With a bad earth or a too short aerial, it may not be possible to lead up fully, i :
the transmitter. In this case the “dip” will be below 320 on the scale (65 m/a). E i i
{b) Transmitting on Havinopic. : B

1L is assumed lhat ihe same crystal (3755 mc/s) is to be used (in daylight) and that the :
signal is o be sent out on 7:510 me/s, which is the seconcd harmonic or double the crysial fre- i
quency. The transmitler is set up as above (1) to(XVID) except for the following delails :— :
(i) The tank coil will now be L3A as given in the coil {able (Page 5). {
(ii) The © Crystal Seleefer” Imob is now set to “¥armonic 3-6-4-G," since the crystal frequency ;
falls hetween these numbers.
(iii) The “Wave Band”_iivob is now sel {o *7-9" since the harmeonic (7-570) is belween 7 and ¢
9 Mc/s. ) S s
(iv) Everything else is denc in the same order, and the meter readings will be the same. The I
acrinl is matehed in the sarae way and the * Anode Tuning” control adjusted to give the T 4 b
}:‘lip between 300 and 320, The power radiated iz the same on harmonic as on fundamental fi
requency. i
With the “Meter Selector” switel: at Position 4, the meter measures the oscillator grid
current, and proves whether or not the crystal is working. It ne¢d only be used if thers is any

P L

doust {hat ihe “ransmitter iz working properly. It normally reads 24—7% on the 15 scale—
that is 25 tc -75 m/a. . P
(¢) Transmitiing e¢n 'Chird and Fourth Harmonics. P }
The transmitter may be used to send on third and fourth harmonics if necessary. The {5
tuning up is again zs above, except that :— 1 11 2
(i) The tank coil must be chosen for 3 or 4 times the trystal frequency (8rd or 4th har- £ 3
monic) as reguiced. et
(ii) The “ Crysial Selector” is set for second harmenie. O
(iii) The “Wave Hand” knob should be sel to correspond with the tank coil. This would be o &
%9.3.12-2" for the 3:d harmonic of the crystal frequency used in the above example (3-755 L 4
Me/s) sending ont or 11:265 Mc/s. : i ;
On ihe 4th harronic of the same erystal the output frequency would be 15020 Mc/s, and : ¥
the “ Wave Band ” selting would be “12-2-16-0." [ .
NOTE: (1) The power of t1e transmitter will be less zs higher harmonics are used. This is ) 54
usually more than compensated for, by the increased aerial efficiency at higher s X
frequencies. Lo B
¢2) 1t may not be nessible to "lead ” the transritter 1o as high a meter reading as : 5
on fundamental, and it is rocommended tnat the reading 280 and 260 be substituled : {
for 320 and 200 in (XV) and(XVII) above o fourth harmonic, and on third also i i

if the traasiniiler will not “{une up.”
1
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AERIALS.
APPENRIX A. .

The most usuzl type of acrial is the so called Marconi aerial which consists of a length o
wire, one end insulateG znd the other end attached to the aerial terminal of the transmitter. A second
jength of wire joins the ecarth terminal of the {ransmitter to a conductor entering the ground.
In this type of aerial the nain lesses arve dueto the resistance of the earth conneclion and cvery effort
must be made to obtain as good an earth connection &s possible.

The rated power of a transmitter is the power it will dehiver io a suitable aerial but the power
delivered to the acrial is NOT the power RADIATED by he aerial, which is always less and unless

.the acrial-earth system 5 eflicient may be very considerably less. The remainder of the power is

dissipated as heat in neighbouring objects such as walls, ete, and in the ground.

CURRENT PISTRIRUTION IN AERIALS. .

If a long wire, insulated nt one end, has the other end attached to ihe aerial terminnl of ihe
transmiller, an alternating current is produced in the wire, the ampliode of which varies along the
wire. For z long wira {he curreni reaches a maximum at a distance of a % wavelength alpng the
wire and then decreases.

ggﬂﬁsi\fr SET

[ L]

Since the power radiated is'proportional to the square of the current, it is clearly desirable 1o
have at least one current maximum occur somewhere along the aerial. The shortest aerial which
can be considered reascnably cfficient is a quarter-wave aerial.

| R
FREQUENCY 3 Mc/S " 6 Me/S 12 Meo/S 16 Mc/S
WAVE LENGTH 100 melres 50 metres 25 melres 20 metres
} WAVE LENGTH o - 120 . 6 |5

EARTII RESLSTANCE,
The resistance of “he earth connection usually varies from about 10 ohms. oblained when the
earth wire is soldeféd o a main water pips near 1o the ground to about 10U oloms. obtained f1pm a

moderate earth connection.

Tarth Resis.ance in ohms. 10 50 100
Radiated power as a percentfage 1 wave 80% 44% 29%
of the power in the aerial } wave 50% i6% 9%
5 ‘wave 20% 5% 24%

The amouni of pcwer that can be aforded to he wasted when using saitcase sets is small, it is
therefpre never any us2 {rying to use a shorter serial than § wave and this only in conjunction with
a very good earth. 5

ERECTING AN ALRIAL. ;

It is not usually practicable to erect a vertical 3 wave aerial although this would be very efficient,
but at least this len.:th of wire and more if possible should be erected with a long verlical or rising
portion and the top bens in some way towards the horizontal as in an inverted L. The cxacl length
of wire is not criticzl as the transmitter is matched o {he aerial in use during the tuning operations.
The whole should be left well away irom earthed oajects such as buildings, cliff sides, surrounding
trees, etc., and the end not attached to the transmitier should be insulated. In dry weather the
rubber covering of ihe wire will be suffizient insulation but in wet weather it would be better to use an
insulator. An old boutle neek may be used for this purpose.

If it is impossible to use an outdopr aerial greatl care must be used lo erset the most efficient indcor
aerial possible. Af l=ast a 4 wave length of wire saould be used and this arrangzed high in the house
—possibly in zig-zig fashion in the spece amongst the rafters under the rooi. Should circumstances
restrict activities {7 one room the aerial wire should be arranged in zig-zag {ashion across the Toom
about a foot below Lhe cciling, spacing the wires as widely as possible, paying special attention to the
fact that mo part of the wire should ran parallel to metal girdcrs—electric wires, water pipes or
spouling, nor should the wire be doubled back on itself at any point.
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THE EALTIIL.

An cfiicient earth is most :miportant. The ideal would be io solder a short length of wire o a
large shect of copper buried in moist earth near to the transmitter and to attach the free end of the
wire tp the carth termina. of th> {ransmitlter. Failing this, a copper earth tube, a large coil of bairbed
wire, an old c¢il drum well scrapcd, or some such metal receptical could be buried instcad, but it is most
important that where it is attached to the earthwire should be clean metal, a good electrical con-
tact, preferably soldered shou' ¢ be made and thal the ground should be moist.

If indoors, a wafer pipe mcy be convenient. Choose a cold water pipe near to the ground if
possible, rather than a hot pipe which may be looscly attached to dry walls in several places bcipre
finally meking o gco" earth ccnnectioh. Scrape the pipe clean before attaching {he earth wire.

if no pipes are available = length of wire arrayed in zig-zag fashion or a picce af wire netting
may be placed underneath the Jeoor covering and zttached to the tfransmitier by a short earth wira.
An efiicient enunterpoise earth may be inade by arranging a wire of abput tne same length as the aerial
wire, and insulated from =artued objects underneath the zerial wire and 2 or 3 fect above the ground.
1f indoors the counternoise cerih should be on the floor—peihaps under the carpet #nd well sepa-
rated from the indoor aerizl 'wire.
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AERIALS FOR USE WITH SUIT CASE EQUIPMENT AND
IN PARTICULAR 3/,

DIPOLES.

The dipole acrial possesses ronsideralble advantage over open wire lypes of aerial, particularly
since it does not require =n earth for satisfactory operaiion.

The aerial should be erected at least § wave lenglh but preferably 1/3 wave high for good result”
at distances up to 1000 miles. It should be } wavehigh fcr best results at distances over 1000 miles.
1t is normally arranged so that the length of the aerizl is at right angles to the desired divection of
transmission. It does not matter greatly if one end is appreciably higher than the other. If it is notl
possibie, for physical reasoas, to arrange the acrial at right angles to the direction of transmission and
if onc end is higher thar the other, it is desirable to make the lower end towards the home station.
In other words, the aerinl shonld slape down towards the home stalion. ;

The main difficulty with dipoles on the lower frequencics is that sufiicient spun is seldom available
to erect the necessary length of wire, c.g. 66 1i. at 7 Me/s. This difficully can be overcome without
appreciably reducing the performance of the acrial by foiding the wire in the anner illustrated n

figure (1).
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The dimensions &, 12 ard C are not crilical and if it is horne in mind that best resulls will be
obtained when length A is zaproximately ¥ wave lengih or longer and that dimenszien B should not
be less than 4 of dimensicn ¢, then satisfactory teculls are more or lesz ossured.

The acrial should be ket fairly symmelrical and the previeus remarks about slaping apply.

Dipoles may be foldzd n:ore than once as illustrated in fizure 5. '

It is important {o keen tae current carrying part (A-A), of the wire straight and so far as pessible

in the “clear,” and it should be remembered that the extremities of the aerial are voliage points and -

should be fairly well insulalzd.

The transmissicn line precents little difficuity since ordinary lighting Aex will give {zirly good
results compared with high grade transmission line. For a {wisted pair transmission line il i essential
fo use link coupling to ihe transmiiter. This is readily done on the &/I and 3/I1 {ransmiiters, since
these have exposed tanl: coils.

The {able below shows the numiber of link {urns requirved for differen{ frequencies,

.

TABLE OF LINK TURNS FOR TRANSMITYER 3/1

Freguency Cail. Number of
(me/s). turns.
3.-45 L1 4
4.5 - 5.8 L2 4
58 -8 L3 oy T4 4,

7 -8 ' L4 e
g -11 L5 ' 2
11 - 16 L6 2

TABLE OF LINK TUKNS FOR TRANSIITYER /51

3-5 LA ‘ 5
5-8 1.2B 3

- 12 , L3B ; 3
12 - 16 148 2

In the cxsa2 of Coil L1A the windings are over the {urns al the
extreme left (carth) end of the coil and with coils 121, L3B, and
14B they start al the tapping near pin 2.

The following methed will assist the setling wp when conditions are not very well known.

First of all, one link tura may ke experiracntally wound round the earthy end of the tank coil
(L.H. side). The aerial matlching condensers in the case of tae 3/I and 3/1I should be lurned to
maximum capacily, dial nurater 0 for 3/1 and 10 for 3/1I and then left alone. When the (ransmitter
is tuned {o resonance, i7 the number of link turns is loo small then the amplifier cazliode current will
drop to a lower level then normal. The number of turns may then be inereased until when tuned to
resonance, the cathode curren’ is correct (65-70 mA). In tha ecase of the 3/I, the acrial ammeter may
be putl in scries with the lransmission line to indicate maximum feeder current When the feeder cur-
rent is €0 high tha’ the meter veading exceeds fuil seale, a skort Jength of very thin wire connecled
across the meter will effectively shunt it so that # convenient scale reading is oblained.

11
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END-FED AERIALS. , : ;

Performance similar to that of a dipole may be abtained from. an end-fed acrial arranged as shown
in figure 3. The length A skould he %4 wave length long or elighily shorter (.95 oi ¥ wave lenglh) if
straight. It may be Tolded ns previously deseribed, in which casz the talding should. be done at the

high vollage euds. It may only Lo necsssary 1o foldd haclk the distant end of the aerial, but if the span
available is restricted it may also be folded near the feeder.
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The eurrent carrying nortien, viizh is appreximalely 3 wave lenglh long and in thz middle of
lengith A, should be kept strnight.  The feeder showm consisty of » 4 viave length o) wire which
goes to a link wrapped round Lie taul: coll, the other end of which gocs Lo szeond 4 wave length of
wire held parallel to the feeder, and insulated at the top end. ‘Lhis efleciively climinates the use of
an earth.

The dimension C skould be .94 of 4 wave length as nearly as possible, ‘The dunension B is nof
critieal, It should be noted that {Fe open ends of the wires as well as the lnee of the aerial at the
junetion of A and C are voltage paints znd should be well irsulaed.

The remarks about direction and sloping concerning the dipcle apply cqually well to this aerial.
Matehing is done in the same way.

FIG. 5
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PLAN OF FOLAR DIATRAM OF
FULL WAYE HARIZONIAL ASRIAL

The aecrial shown in figure & consisls of an open wire of total length npproximately § wave length
(A, B and C), using a countzr-peise D. A counterpoise is preferable to an carth in this case since the
low impedance of the aerial at iie transmitfer end would iavolve considerable loss when used with
an average earth.

The length D should be 3 wave length of wire suspended a “oot or so above earth and since the
far end of the wire is a voltage pcint, if should be well insulated. The maximum current point in
the acrial will occur appreximately 4 wave length from the far end and ihis should be arranged to
be as high as possible and well elear of irecs, ete.
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5 i3 not cssential and the acrial may be folded more or less

The meclthod of folding shown in figure
apply cqually well

as convenient, The remarks regarding dircetion, sleping, cto, concerning dipoles
in 1his casec.

It frequently hapoens when using high frequencies that a full wave lenglh acrial can Le con-
venienily crecied. iv shousd BT noted that o full Wwave length aerial is markedly more directional than
shorter zerials and has four main lobes. 1t should not, if at all possible, be erecied so that ils length
is at right angles fo the direction of transmission but should preferably be arranged so that it lies in

a plane approximately 45° to Lhe desired direction of {ransmission. Although the propagation from
{he ends is low, that is thz {ransmission is wealker in she Girections along the length of the aerial, the

drop in power is not so great ais in the direction at right engles to the aerial, especially at disiances

under 500 miles. (See figure G.) i
1f it is not possible tx arrange the aerial so that the best angle is obtained and it is necessary to
have the acrial arranged so that ils ends are, in line with the direction of iransmission, if is desir-

able to tilt the aerial towards the receiver as when using a dipole.

AERIALS A'Y LOW FREQUENCIES, . o !

At very low frequencies the length of even ¥ wave length of aerial becomes inconvenient 1o use.
This may be partly offset by (olding the aerial many times starting from the distant end, with a view
to getting the current point, which occurs i wave length from the distant end, up into a useful posi-
tion. Thus when assuming at 3 me/s a + wave lengzh of acrial is approximately 80ft. and if a span
of 40ft. at a height of 20ft. is available it will be seen that only GOft. of straight wire can bhe used
and the current point would setually oceur inside the {ransmitier. In order to bring it out and put
it at the top of the aerial, 20f:. Ligh, a total length ool wire of 100ft. should be used folded up {from
the distant end so {hat approximately 80ft. is used up in the horizontal span. This acrial would then
be very much more effective, although occupying only the same space as GOft. of straight wire.

1t is desirable {o use & counterpoise with the acrial vecausc of ils low impedance at the trans-
mitler end. It may be conveniert in some cases, fo use geveral counterpoise wires of 20 and 20 {i. con-
nected to the transmitier carih ierminal and radiatirg in dilferent directions fiom the {ransmilier,
Any earthed part of the transmitter, including ussceiated battery and power pack, may he regarded
as an carth terminal. )

NOTE :—It should a'ways be remembered that it is the current in the necrizi that does the worly,
and the effectivenss of the current depends on its height.
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NOTE: : :
| FOR FREGUENCIES BELOW Emc/s (3-8 Mc/S ) THE LENGTH
OF /i WALE-WAVE RERIAL 1S FIWICE THE CORRESPONOING LENGTH AT
DOUBLE THE FREQUENCY. :
2. THE LENGTH OF A QUARTER-WAVE AERIAL 18 HALF THE
LENGTH OF A HALF-WAVE AERIAL AT THE SAME FREQUENCY.
3. THE LENGTH OF A FULL-WA VE AERIAL 18 TWICE THE
LENGTH OF A HALF~WAVE WERIAL AT THE SAME FREQUENC ¥
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IRY CHARGING AND MAINTENANCE OF LEAD-ACID

APPENDIX B—LATTI
J BATI'ERIES.

When suitable ¢lectric mains wnd power pucks are available, they should be used as the source
_of power, but when these zce not available then ery satisfactory results can be otained by using a
6 volt accumulator andl a vibrator pack, Lt only if the bettery is fully eharged snd in good condi-
tion. It is therefore esseniinl thati the operater who has to rely on batteries should pay special
aliention to Battery Charging and Maintenance. -

A run down battery stould be recharped by means of proper charging plant at the rate specified
by the makers of the hattery until the cells are gassing frecly and the voltage and. specific gravity of
{he acid in each cell have rernained constant for three hours. Trickle charging, or any form of
prolenged charging at very low rates, is not recommended. It will impair the performance, reduce
the life of the cells and should only be resorted to in an emergency.

_ That the battery skhould be fully charged is of first importance consequently, especially when in
the fleld, any means to that end is acceptable and frequently only one method is available.

Electricity for battery caarging may be obtained by three main methods .—

1. 'The Thermo Couple Charger.
This consists of 350 jrmctions of Constantan and Chromel built into a fiveclay brazier. Wiith a good

brushwood or coal fire burning, a ¢ volt battery may be charged al about 1 amp. This charger is
heavy (23 Ibs.) and is cnly useful at base or semi-permanent camps. :
2. Mains Charge™s.
These may be divided broadly into three types :i— : o
(a) Those suitable for DC Mains only, N .
(b) Those suitab.e for either AC or DC,
and (¢) Those suitable for use on AC Mauains only.

or elecirical apparatus in use to ascerlain whether the mains

Firstly, examine (he electrie meter
are AC or DC and iheir vollage.

() Assuming they ate De
circuit shown below, '
i i i & I ' H

i

and 200 to 250 volts, battery c¢harging is simple, Connect up the

FIG.g.- - | 4 TR
A\ |

DG, : ; | i © :ﬂ%—VE

‘ o__ .]

MAINS ]
1 . : -VE |l o o 1 6.V.

+VE
c- -

-~VE

If the mains are 200 volis and the 1amp is 100 watts, the ¢h

If n 1000 wait eleetric fire is substituled Jor the 100 watt lamnp, th
1000/200==5 araps.

It is important that the polarily of the aing shonlé. be known and connccled correctly. If there

is any doubt abou: this, connect up the circnii shown akove using a lamp, but i2stead of attaching the

Bubbles will appear at the

wires to the battery, no.d them an inch or two apar: in a glass of water.
negative lead. This wire should be connected to the negative terrninal of the battery and the corre-

sponding mains pluz ma seed for future reference.
16
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(b) Some chargers may be used on either AC or DC mains and in the absence of swllches or
moveable plugs, it is probable that the circuit will be as shown below.

FIG.9 | , .
_ 2 - _'RECTIFIER | S
+VE ‘ - |
AC. OR DC. S . R
MAINS i . ] { MR ':' 6.v.
' o | T-vE
-VE

If the mains are AC, the lamp drops the voltage and the rectifier acts as a rectifier, but i{f they
are DC, the rectifier sxmply acts as a small additional resistance but only i{ the mains are connected
with the correct polarity, otherwise it will act as a considerable resistance and may be damaged.

If DC, test the mains for polarity as before.

(c¢) With chargers for AC Mains only, there is no question of .the polarity of '.he mains conner-
tion, but the tappings or switch should be set to the voltage most nearly corresponding to the man
voltage and the accumulator connected, making sure that the positive (+ve) of the battery is cor.-
nected to the positive (+ve) terminal on the charger. Similarly, the negative (—ve) of the batter-
should be connected to the negative of the charger.

If a charger ceases to function, check any fuses on the charger or mains beforc suspecting other
breakdown.

3. Generators. (Colls moving in a magnetic field.)
A large range of these generators is available, the chief difference being in the method of
driving the armature. .
FIG,10
BREAK CIRCUIT WHEN
GENERATOR NOT BEING
g TURNED

GENERATOR o

Rt

: . 6.V.
-VE -VE [ pol] f

7 i ' m

(a) Wind generator.
In this case drive is by means of a geared propellor attached to the generator and the whole sup-
ported on a 10ft. steel lattice mast—total weight 100lbs.
Charging rate—é6 volt baitery at about 2 amps accordmg to wind velocity.

(b) Hand Generators.
*  'There are several varieties of hand driven 'feneratars—some fitted to a tripod and others proviced
with elamps for attaching to a table or shelf. heir sveights vary from about 5 lbs. to 11 lbs. and
when turned at 80 r.p.r\.., charge a 6 volt battery 2.5 to 3 amps.
- . ] i 17



(c) Pedal Generators and Cycle 5dapmrl; ¥ '

Again there are variations in the method of drive. In the case of the Cycle Adaptor, the gene-
rator, together with a stand, is fitted to a standard cycle which, when pedalled at normal cycling
speeds, wiil charge a 6 volt battery at 4 to 5 amps.

Similarly. a Pedal Generator is a stand with saddle, generators and pedals which, when pedalled
us above, will-charge a 6 volt battery at 3 to 5 amps.- . _
NOTE :— . .

1. Always attach the positive (4ve) lead from the generator to the positive (+ve) terminal of
the accumulator and the negative (—ve) to the negative (—ve) terminal.

2. When so attached, unless the battery is very low indeed, the battery will drive ‘the generator
and turn the pedals. This is discharging the battery still further, so pedailing should begin at once in
order (o turn the generator at a greater rate.

.. Disconnect the battery as soon as pedalling stops,

(d) Petrol Driven Generators.

Two types of small petrol driven generators are available. That known as the R.B.8 is a small two
stroke enyine, consuming 2/3 pint of petrol per hour, attached to a baseboard, 26" x 15 and coupled
to a generator. -The total weight is 82 lbs. A 12 volt battery (or two 6 volts batteries instead) is
charged ai 6 to 7 amps. )

The R.AF. 288 watt J.AP. 4-stroke petrol electric set frequently met with, is designed to
operate over a range of 14/32 volts for charging 12V. 18 V.and 24 V. batteries. The normal charg-
ing rate is § amps and the maximum (for § hour) is 15 amps. . _

Size: 2" 24" x 10" x 1 7%, .

Weight : 90 lbs. approx. i

(e) Steam Powered Generator, : ; ;

This consists of a boiler suspended in a brazier (weight 48 1bs.) and connected by flexible tubing
to a small twin cylinder steam engine directly coupled to a generator (weight 22 1bs.). With a steam
pressure of 30 to 35 lbs. per sq. inch and a consumption of half a gallon of water and 15 to 20 lbs. of
vood per hour. a 6 volt accumulator may be charged at 4 amps. .

THE CARE OF BATTERIES.
STORAGE PRIOR TO USE.

1. The batteries are supplied in an unfilled unchargéﬁ%bnditlan. Any liquid observed in the cells
prior to filling in and first charge is water condensate from the wet separators. This will have
no adverse eflect on the operation of the cells.

2. The store room must be dry and should be kept as cool as possible. The cells should preferably
be stored in the dark, but, in any case, they must be protected from the direct rays of the sun,

3. The cells are suitable for storage unfilled in {emperate climates for 12 months after date of
manufacture (6 months in case of storage in the tropics). Longer periods up to twice the above
will not necessarily be harmful, but may cause trouble to develop in odd cells.

PUTTING INTO SERVICE. .

4. Fil! cach cell with cool ' accumulator " sulphuric acid of 1.280 specific gravity, up to the red
“level line " marked on the box. . - '

5, Allow the cells to stand for about 12 hours (af least 8 hours and not more than 24 hours).
Restore the level by adding further acid of 1.280 specific gravity. ’ =

G. Charge at the specified rate (2 amperes for type 3.SAF 15, }-ampere for type MFA.13), for not
less than 48 hours. This may be given continuously or in stages, but in any case continue the
charze until the voltage and the specific gravity of the acid in each cell has remained constant
ior 3 hours. The final specific gravity obtained will be in the neighbourhood of 1.250. If
pozsible, do not allow the temperature of the acid in the cells to exceed 106°F. A reduction in
temperature may be obtained by interrupting the charge or by reducing the charging current. In
the latier event. the charging time must be proportionately increased. In tropical climates it
may be helpful to immerse the cells up to within 1* or 2” of the top in a water-bath during
the first charge, but careful preparations against shock and fire risk will be necessary, especially
if the vellage of the charging circuit is above, say, 50 volts. -

7. IMI'ORTANT. At the end of the first charge pour out the electrolyte and refill immediately
<wiih fresh acid of 1.280 specific gravity. The cells are then ready for service.

OPERATION IN SERVICE. :
8. When (o Recharge. The cells should be recharged :—

(a) Irnmediately prior to each operational discharge. '

(b) Whenever Lhe specific gravity has fallen to 1.150 or the voltage has fallen, on load, to 1.80
volts. If the cells have been discharged to a specific gravity below 1.150, it is essential to
give them a recharge IMMEDIATELY. '

(e) In any case, even if the cells have been standing idle, they must be recharged at least every
month in temperate climates or every two weeks in tropical climates.

&
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9. How to Recharge. Whilst o :hurgcl the cells should stand 'm a dsy bench or fleor of some : i

insulating material. A 'woocden bench covered by glass shests makes a very suitable arrange-
ment. Charge at the sp:cified rate {

(2 amperes for type 3 SAT.LS, f-ampere for type MFA.13)

until the cclls are gassing freely ancd the vollage and spccific gravity ot the acid ir. each cell i
have remained constrmd, or & hours. The final specific gravity should be in the neightourhood i T
of 1.280. The time req.ired fov recharge will depend on tie iengiin of Luue and ihe arnount of : !
discharge taken out sinc2 thz previous recharge. {
The cell vent plugs should be _efl in position dusing the recharge. .
Endeavour to keep the Lxmporature of the acid in fthe cells Lelow 100°)F during charging. In b
{his conneciion, il will Lkelp o interrupt the charie occasionally or to reduce the charging rate to
to, say, half the spceified rawe. In {ropical climates it will help considerably if charges are only :
given during the night-t.me. .

10. Fapping-up. Mainlain the l2vel of acid at ihe red lice marked on the box by the addition of
distilled water as required. The best time Lo add the watsr is just before commencing a
recharge. Do not allow the tops of the plates 1o become exposed o the air, otherwise they will
deteriorate. Do mot overfill above the red line, us this wili lead to spillage.

If distilled water is not oblamablie, ase clean rainwater which has been collected and stored
without comning into ¢ontact with cny metal (other than lead). Alternalively use clean melted :
SNOW. . <0
I, in emergency, impure witer aas to be used (ouch as river waler or chlorinated drinking
water), change the acid as so2n as possible afterwards in the manner described in- paragraph
13. Never add acid to ithe rells except to colr.pen ;ate for spillage. c :

11. Cleanliness, cte. Keep the celle clean and the filling plugs end conncetions light. Keep the ;
terminals lightly smeared wita pure vaseline or peiroleum jelly, so as to prevent corrosion. !

12. Safety. Never bring a flaw 2 or spark near the cells at any time, but particularly during or :
-shortly affer a rechargc. :

13. Changing Acid. Once avery 6 months in temperate climates, or once every 3 months in tropical A & g
climates, give the cells a fu.l recharge as deseribed in paragraph 9, and then pour out the ; I
existing acid. Refill 11> cells ‘mimediately with fresh acid of 1.280 specfic aravity. . L
Never chzage the acid without frst giving the cells a full recharge. : ' f

14. Idle Batteries. If the halicries arve standing idle, then once per month in temperate climates,
or once in every two weck: n tropical climates, they 1ust be topped-up as descriled in para- {
graph 10, and then recharged as deseribed in paragraph 9. Batleries which are slanding idle j
should be disconnectec from all external apparatus. :

15. Tricklec Charging, Cenlinuouvs rickle charging, or any form of prolonged charging ot very low :

rates, is rot recommerded. It will impair the performance and reauce the life of the cells. :
16. Frothing. 1f cells are fourd to froth on charge, this may be stopped temporarily by dropping a
-small pinch of dry scap inte the colls. A rather mere lasting care may be effected by changing
the acid as described in pzrograplh 13.
17. Special Precawiions iz 'frogpical Mimates., In tropical climates peay special atteriion to the ,
following points :— ; :
(a) Cells wheh are baing - firsl-charged may with advantage be immersed in a waser-bath (see

paragraph 6).
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(b) Topping-up wiil e required more frequentily (sce paragraph 10). ; £
(¢) Charge ;:he cells ob least every two weeks, even if they are nol in regular use (sce para- Eoog g
graph 8). ¢ '
(d) Pay special atlenton 1o thi: temperature of the acid during recharge (see pavagraph 9). I ‘

(¢) Chanve the acid regulorly vvesy thrce raonthe (see paragraph 13). T e
(f) Keep the cells shicider “rom the direct rays of the sun. o g
(g It is advantageous 1o worle the cells in 1.250 specifie gravity acid instead of 1.280, bul it musl ¢ i
. i

be remembered thal this will reduce the available capacity by aboul 10%.

18. Special Precautions in Ve Cod Climales. [ very cold climates some reductior. in perform-
ance must be expecieeé. Pay special attention to -he following poinds - | :
(a) When putting ncv bat'eries into service, the temperature of the charging roor, and aiso of t

the filling-in acid, shoulc. praferably not be luwer than 42°F (G°C).
(b) Top-up with water, oaly when the cells are gassing towards the end of cherge, and add
not more than & icaspoonful of water at a time. |

S T e

: tc} Recharge the cells Trosenily so that they nre never more than partinlly dischzrged. Take
care never lo discharge tha eals to a greater output itan the following i— b

Prevailing Temperature. ' Ampere-hours output. - g
Type 2 SAF. 15. Type MFA. 13. { ? i

plus 20°F (—=7°C.) 27 ampere-hours 10 ampere-hotrs. i %=

plus 10°F (—12°C.] 19 ampere-hours 8 ampere-hou rs. ; =
0°F (—13"C.) 15 ampere-hours 6.5 ampere-hours. i i
—_10°F (—23"C.; 13.5 ampere-hours 5.5 ampere hours. oo ¢ !
—21°F {—23"C.) 10 ampere-hours 4 ampere-hours. e 3

If the above ocutputs are zecidentally exceeded, il ic essential to rocharge the cells irnmediately. i g
If these orecautions nre roi taken, the acid in the cells may fraeze, in which casz they will be A ;o
ruined : §
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3,/11.-—MAENT]ENA]E-I bG8 FAULTTEACING AND RECEIVER ALIGNMENT.
Routine InspeE«:tinm azng Mainienance ) .
Page 21 -

Simple Fault-Finding
(Page 20)

Continuity Testing

. (Page 21)
Receiver Testing Transmitier and Power
(Page 24) Paclk T'esting
| (Pages 22 and 23)

i
Re-alignment
(Pages 26 and 27)
ROUTINE INSPECTION AND MAINTENANCE.
It is important to carry out regularly inspection of the ¢

Testing Cryslals
(Page 25)

quipment. Small fauils should be rectified

before they become sierious.

IL.

a. Check aerial and carth wires an_d connections.
. Keep plugs and sockels clean, slightly greased with vaseline, if outdoors.

Check control Xnoos | tighten grub screws if necessary.
" Check spares kit 2nd know how to pack it properly and quickly.
. See that all velves arc firmly in their sockets.
" Keep inside o2 set clean with 2id of a small brush.
. Kecep accumulators charged, terminals clean ana slghtly greased. Top up with distilled water
fo keep acid lzvel above the plates.

e e T

SIMPLE FAULT FINUING.

Faulls divide into classes i— .

1. Breakdews or shcrt ¢ireuil of some part resulting in stopmage of the unit (receiver, transmitter
or power pacl) accompanied by noise of sparking or smokc from the defective part). In most
cases the fuses in the power pack will blow immediately. .

Action : Switeh off quickly, disconnect power su.pply and inspect for fault. This will usually
be found quickly. Typical example—-condenser broken down.

9. Disconnection oropen circuit, of some parl or wire resulting in the stoppaie of the unit in
which it occurs. This usually causes no risk of damage to equipment, which may be left
switched on whilst sirpls lesls are carried ont.

Typical faults —plug nol making centact, wire Froken, or resistor or coil open circuit

3. Intermittent faulis, waich cause erra’ic behaviour of unit in which they are located. Usually

due to poor connections in plugs, fractured wires or weak switch conlacls and frequently

defective valves.

4. Deceptive faulis raguently cause the #ault finder to investigate some vart of the circuit which

is apparently defcciive when in fact the trouble may lie cleewhere, iror example, a soft valve
VIB causes the valume control to became inoperative, implying that it is sauily. .

Again, a bad contact or broken wire in the power pack may slop the rezeiver operaling whilst
not affecting the transmitter, thus implying that the power pack is in ouder and the receiver
faulty, when the reverse is the case.

To aid in (inding such faults the following tables should be consulted.

(The moral is 0 “J_oolk before you Teap.”

Some of thz faull finding operations, wspecially fhose requiring immed-ale action on the part

of the operator, s would be commitled to memory.
In carrving oul tesis it must be resnembered tost although the voltages in the receiver are not

high enough to cause more {han an unpleasant shock, the '\'E:ltnges in the transmitler and power

pack in certain places can be dangercus (v life.

NEVER BL CATELESS—DEATH IS PERMANENT. \
tnsts inside unifs with power :witched on, or the set might be damaged
irreparably, which nhas the same coffect as 3 dead cperator-—the message cannot be sent.

The meter on :h2 panc] of the {ransmitter is provided with a switch {(Meter Selector) which
enables the operator to measure the current or voltage in different circuits. The normal readings
quoted in the tables are average for a rumber of wireless sets but will vary slightly from one set.
to another. “~The reading of a new set should be compared with the table and any difference noted
for future relsrence. ? aven a small part of the civeuit is faully, the meter will probably read
more or less than rormal and if the amount by which each pari affects the meter is known, then

the faull may be foand very easily.
' 20
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Rule of Thump Tests. Use o7 Ears and Eyes, | )

Noise : The power pack normally has a faint low pitched machanical hum when working .on
mains., The upecaior Hhoild Gecusiom Limsel? to this so thal he may at oncc “hear” if
something unusual is taking place. .

On vibrator operation from batteries the hum from tiac vibrator is distinclive and louder
and again provides assurance of working or danger signal acrording to note.

The receiver piovides plenty of evidence of life, "he normal hiss of the receiver in the

_telephones at maximum volume indicales that all is well Reducing the gain control
should reduce the noise. Switching on tLe B.F.O. should produce a click and an increasc
of hiss if the B.J.O. is working properly.

Switching from one wave band to another causes clicks in the telephones. Touching the
metal aerial socket with any metal object should produce clicks if the Frequincy changer
unit is working.

The (’;r%nsmitl.cr produces no characteristic noise and use must be made of the metler
provided. ]

Observation that all plugs are pushed well into their sockets should be instinctive to the

operator. The glow of valves may be observed through venil«ting holes in the casce of the units.

Continuity Tests, Use of Ieadphones and Meter.

The simplest methoc of determining whether, or not, a connecion between two points, or a
coil or resistor is broken, is to use the telephones and any katlery or accumulator of 13, 2, 3, 4,
4} or 6 volts. When a pair of telepnones is conriected across a battery a click will he heard when
contact is made. Now if the connection is made to the battery through a lead whict is suspected
of being broken, if a click is heard the lcad is in order or if no cliclt is heard the lead must be
broken in some place. 'This method is useful ard may be employed |to test coils, transformcers,
resistors, leads from seis to cable plugs, mains lead, elc. It is not a satisfactory method of
{esting condenscrs, hownver, cince 1he charging up current of a good condenser will cause a
click and give the lspression that it is broker: cown.

The meter in the transmitler can be ermnpleyed in continuity testing, especially of condensers.
The TX cable plug is removec from the power pack (which should be disconnected from the
mains,) and u wire conrected to {he " H'T—" pin ¢f the cabl: plug. This is the ong nearest the
pgint where the cable culers Lhe plug. This vrire should be connccied to the nega.ive (—) Ter-
minal of a battery or accurmulator Laving any veltage up to ‘9 yolts. ' Sct the transmiller switches
to “R” and Meter Selzcior to “1.” Now connect a second 'wire to the positive () terminal ef
the batlery and a third wire to the Farth tecminzl of the transmitier.

Touching the ends of bz cecond and third wires togeller will make the moter read the
voltage of the battery o2 the 15 scate. (6 volt battery will read 6.) '

I} the second and third wires are cormected seross a condenser the meter will give a reading
if ke condenser is faulty. The condenser should have at least one ond disconnec:2d from the
rest of {he circuit so as nof to get false yeacings.  When continuity testing on ihe receiver, it
rnust not be plugged into the power pack, and when the pewer paclk is tested fo continuity it
should not he connecied to any mains or accumulator.,

The meter may be used te check the continuily of the {elephones and vice-versa, thus ensur-
ing thai both methods of izs: are working. 3
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TESTING & Fuse FOR CONTINUITY WITH TELEPHONES AND BATTERTY
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USE OF METER AND T_IiBLEEL'

SWITCH POSITIONS: Meter Selector “17 (Oseillator 111, Voils)
Ree-Send-Tune “T"

All raeter readings are given for GO0 scale (201 volis per division).

- (8) Eroken wire oI ¢onnection  irside

|

Metler Reading, | Indication or Fault. ACTION to he taken.

(A} i\lormal (216-). | Power Pack working. . i o
Transmitter nor :

al. :
Voltage Selector Set for 07-140 V. \ gwitch OFF immediately. Reset
MAINS VOLTAGE 190-250 V. voltage selecto:
(1) Mains ol connected or switched on. Check plugs, swileh, leads.
Rechecls mains, fuses.

(B) Twice Nermal.

(C) No Reading.
. (2) D.C. maius supply.
! (3) Fluses blewn. [ ' Examine and test continuity.
(4) \]Foltage selector and Mains/Batlery Push down.
plugs. , :
' (5) Tx. cable plug. v, ’ Push down or sideways.
' Test continuity.

(6) Mains lcad broken.
(7) On/Of switch faulty, or Primary of Test for
T1 open circuit or RFC3A open cir- mains pins (£

cait. ON.
Inspect and test for continuily.

continuity belween
31A) with switch

Fower pack or Transmitier.

(97 Secondary of T1 open cireuit. Test for continunity across C27A
) and C27B. )

Checlz other onsitions -1 {for
R14A, 1-R for R20.

Recheck mains,

(10) Fl4A or meter or R0 open cireuit.
]

(D) High Reading (1) Voltage selector incorrectly sel.
' (up io 300) (2) V3 or V4 not taking current. Check position 6-T for V4. See
) if valves glowing.
(31 Z1:B or C11C broken down. Discornnect CiiB—reiest
Disconnect Cl1C—reiest.
(&) 1,7, L8, Lo or REC.A open cirenit. El};ck with erystal in socket on
(5 1.5, L& open cireuif. . i et Crystal Selector switch to
. B “ pundamentzt” see Note
= ~L/D/5.
i (6) RI1A reduced in resistanci. Check olher ranges.
(E) Low Reading. (1! Vo'tage sclector incorrectly set. Recheck mains.
' low read- Disconnect CilD—retest.

(2) ;l.gD broken down (very

ing). o
(2 V4 taking excess current. Check position 6T.
(4) R14A increased in resistancz or Check other ranges.
meter slicking.

SWITCE POSITIONS @ Meter Selector 27" (P.A. H.T. Volts).
Ree-Send-1ane T ™

AT meler readings are given for 600 ceale (40 volts per division).

Mefer Reading. Indication or Fault. ! ACTION to be taken.
(A) Normal (265). | Power Pack working.
Transmitier normal. .
(B) Twice Normal. Voltage Scleclor as 1-1:(B). Switch OTFF immediately.
(C) No Reading. (1) As 1-T(C) (1 fo 9). As 1-T(C) (L to 9).
2) R14A. or B open circuit or meter Check olher ranges.
: sticking. ] o
(3) RFC4 open circuil. Check for continuity.
(D) Nigh Reading. (1) As for 1-T(D) (1) (2. As for 1-T(12) (1) (2).
1 (2) R13, R15, R16A, 1R16B open circuit, Check posit.on 6-T.
; i Check positon 6-T.

{(3) RI'C2 open circuit.
As for 1-T(IH) (1) (2) (3).

(B) Low Reading. (1) As for 1-T(E) (1) ) (3).
L) R14B, R14C increased in res.stance Check other ranges.
| or nmeler sticking.
22
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SWITUH POSITION : Meter Sslector “ 3"

gyt

2 ahie s baldiiaasl.

Rec-Send-T'une 7

1

‘P.A. Grid eurrent).

All meter readings are given for 600 seale 1.2 milliamp per div.).

Meter Reading.

Indication o1 Fault.

(A) Normal “Q*
(untuned)

(B) Meter reads
backwurds.

Clircu 't normal.
(1) Meter zero seiling wrong.

(2) CI17B short circuit.
(3) V4 defeclive.

ACTION 1o be taken. -

B L T T e e e

Swilch off; sec if meler refurns .

Lo “ O "

Switch ofT, remove V4, retest,
As for (2); replace V4 if meoetler
now reads “ Q.”

SWITCH PGSITION: Meier Selector “4 " (Ose. Grid current)

Ree-Send-T'une “T”

All meter rendings ave given for 15 scale (.05 1hilliamp per div).

. Meter Reading.

(A) Normal “O»
(nc crystial),

(B) Meler reads
backwards.

Indication or Fault,

Circuil normal.

(1) IMeter zero selling wrong.

(2) Iielectlive V3.

ACTION to be talen,

Swileli olf, if meter deoes not
return o zero, adjust serew on
maeler,

Changa V3, retest.

SWITCH I'OSITION : Meler 3¢ aclor

oo

L]
Ree-Send-Tune “T "

(2.4, cathode current)

All resdings are given for 600 seale (4 milliamps per division).

Meter Reading.

(A) Normal (150).
(==30m.A)
(B) Full Scale.

Indication or Fauit.

C reui. normal.

(1) B15 open cireuit.

(2) C172 broken down.
(3) L0, RFCB, RI1B cpen cirenil

ACTION o be taken.

Swileh off immediately. Tf 2-T
is normal check R15 for con-
linuity,

Swilch off immediately. Remove
V4 and carry oui 3-T (R) (2).

. or Swilch off imr:ediately. Test
wire brolen in that circuit, for continuily.
(C) No Reading, (1) Mo. I1.T. wolis. Test “2.7."
(2) No LT, volts at valve. Press down Tx cables plug in
power pack. If no reading arter
0 seconds chanze V4,
(3) RICE open cireuit, Plug in and press key. If meier
reads, R16B is open circuit.
(4) RI1CA or R13 or Ri2 open circuit, Test {or contlinuily.
(3) RFC2 open circuit. ; If “2-T" isnormal or high, test
RFC2 for continuity.
(3) B:oken connections. Test for continuity between pin
8 of V4 1o “L” {erminal.
. (7) CiIE broken down. Disconnect C11E and retest.
(D) High Reading. (1) BT, volliz high. Check H.T. “1-T"” and “2.T'»
(Key not plugged (2) C23 broken down, Disconnect C23 and retest.
in).
(E) Low Reading, () 11T, volls low, Cheele HLT. “1-77" and “9-T."
5 i (2) Valve emission low, Try spare valve,
(1) NMeoler sticking, Try other ranges.
23
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RECEIVER TESTS.

SWITCH. POSITION ; Meter Selector 1" (Fieceiver .7, volls)

Ree-Send-Tune “1RR"

All meter readings given for 600 scale (20 volis per division).

. Méte-'r Reading.

(A) Normal (230).

(B) Twize Normal.
(C) No Reading.

D) High Reading.

() Low Eeading.

Roeceiver,

Indication ox Fanlt,

ACTION to he taken,

Transmilter,
power piack normal,
As for “ 11

() As for “1-T* (C) (1 %o 10).

(2) Rx cable plug.

(3) Snort circuit in receiver.

swiching, and-

(4) R21 open circuit.

(1) Vollage Selector incoxrectly set,

(2) F.14A reduced in resistance.

(3) Tieceiver not taking current duz to
valves having no L.T. volts.

(1) Ls fox “1=T" () (1 and 4).
(2) Receiver taking exce:s current.

SWI'TCI OFF IMMEDIATELY.
As for 1T (C) (1 to 9).
TPush down and sideways.
Remove Rx cable plug, if meler
reads, fault is in RX.

Check position “1-T"; _if
normal, check position “4-R.”
If full scale, switch ofl, remove
Rx and Tx plugs from P.P. and
test for continuily belween
“HT—" and “IL" sockets.
Recheck mains.

Check other ranges.

Check “1-T.” I normal check
“ 4.1 If no reading push Rx
plug dewn and sideways. Look
through vent holes 1w sce if
valves glow.

As for “1-T” (E) (1 and 4).
Chu::lc:k “ 127 If normal check
[ _{‘II

' SWITCH POSITION: Metor Sciector 2" Jas for 21"

SWIl

Rece-Send-Tune

O POSITION @ Meter Selector 3
Rec-Send-Tune “R

M
o o) readings.
]

SWITCIZ OBIPION : Meter Selcetor “47 "Receiver current)

A1 readings given for 15 scale (2 milliamp ner civision).

Bec-Send-Tune “R™

Meter Reading.

P (A) Normal (123).
i (==25m.A.)
- ® Full Scale.

i

i (C) No Reading.

]

i

! -

i (D) Iigh Reading.

Indication or Favlt.

Tieceiver, Transmitter, switching, and
nowdér pack normal.

(1) Short civeuit in receives,

(2) R21 npen cirenit.

(3) C6B or CIC defective. (If COL is
defective RS will probably b2 cis-
voloured.)

(1) As for 12T (C) (1 to 10).

(2) Receiver not taking current.

(3) Az for ‘I-R" (D) (2).

(4) B’ or Tx plugs.

(5) Broken leads in cables.

(6) R19 open circuit or meter defective.

(1) Voliage selector incorrectly set.

(2) If volume contral inoperative defec-
live valve V113 or shoried condenser
CIF or broken rcounection belween
VIR ard Rx cable plug or betvieen
VE1 and ROA.

ACTION to be taken.,

Cheek “1-R™ () (1 Lo 3). Do
not keep set switchied on except
to short times on lests,

Switeh off. Sec “1-R” (C) (4)
Dicconnect CIB and retest. Dis-
connect CYC azd retest. .

As for “1-T" (O (1 to 10).
Check: “1-R.” If normal read on.
As for “1-R” (D) (2).

Pugh down and sideways.
Examine and test for contiruity.
Check other rtanges, see note
“4.R"/C/5.

Check “1-T.”

Change V1B and relest; dis-
connect COF and relest. Inspect
and iest comneclions for con-
tinuity.
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Meter Reading. Indication or Fault, ACTION 10 he (aken.
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(3) It BFO does not work:—Defective Change VIB—rtest. Inspect for
V1B or C7D or Cl2. Short between  short’ between BFO condenser
spindle or BFO condenser and panel. spindle and panel. Test for

g continuity. isconnect  C7D,
test for continuily, if faulty,
~ Qisconnect C7F and use to re.

. lace C7D. .
(4) If no checks from acrial or waveband hange VlA—relest. Disconnect
2 " switch: —Defective V1A, C9A, C6B. C9A—retest. Disconnert C6B—
Defective LF. transformer. - retest. Check all LF. windings
for continuity,
(E) Low Reading. (1) Voltage selector incorrectly set. * Check *1-T.”

. (2) (6 divisions low) V1A or V1B defec- Change V1A—retest.

. 3 tive. g ' : . Change V1B—retest.

(3) (3 divisions low) V2A or V2B defec- Change V2A—retest.

2 tive. . Change V2B—rectest, ‘
4 (4) R7B, R4B, R8, R7A, RS, R4A or T2 Test for continuity, according
: defective. to note 4/R/E4.

(5) No sound in telephones when junc- Change V2B—retest. Disconner:
tion of R6C C6C is touched ;—Defec- C7E—retest. Test R7E and T:
tive V2B, C7E or R7B, T2. for continuity as note 4-R /Ed.

Noles on Use of Tables.

1.-T. D/5. If the Crystal selector switch is set to “ Fundamental " when the transmitter is switched
to tune, plugging a crystal into the socket will give a reading on “ 4-T.” If RFCIA is defertive
set the Crystal selector to the frequency of the erystal when a reading should ve obtained. Cur-
versely if no reading can be obtained when set to crystal frequency but obtained when switeh iz
set tw Fundamental, then coils L5 or L6 or the switch are defective and should be cheeked fnr
continuity.

If V3 or L7, L8 or L9 are-defective no reading will be obtained on “4-T" for any position ¢’
of the crystal switch.

More than one crystal should be tried to make sure that it is not the crvstal which i«
c defective, ¢

1-R. C/3. If a short circuit occurs in the receiver between an H.T.+ point and earth (chassis)
may be found b !

’ (a) Visual examination of all points connected to the H.T.+ line which runs round the scr.
. Inspection should include- the following points: T2 tags 3 and .4, R7B, L8C. RB8., R7A.
. CYE, tags and wire between LF. unit and Frequency changer unit, R5, R4A, C9B.

(b) Measuring continuity with meter between H.T.+ -on Rx cable plug (2 pins joined
together) and chassis. A reading indicates a short circuit. If a reading is obtaired. dis-
connect each of the following components in turn, rechecking after each is discornectea.
When the faulty component is disconnected the meter will no longer read. Tha! com-
pﬁnent should be removed or completely discannected from the circuit and tested for

s shorting.
; Disconnect :—C9C, R8 (tests CS9E and L8A), R5 (tests C9B and RL7A), R4A (tes's
CBA), L8C, tag 3 of T2, R4B (tests C7D, C13A, C12, C3C and L8E).

4-R. C/5. To test meter on range “4-R" if it is suspected of being faulty connect up as for con-
tinuity test as described on page 21 and measure continuity of telephones. If reading and clict:
in telephones is obtained then meter is O.K. If not, check' continuity from HT,—npin of Tx cabl:

plug to R19, R19 to meter —, meter — to meter 4, and meter + to earth terminal, using tele-
phones. :

4-R. E/4. To test continuity of resistors R7B, R4B, R8, R7A, R5, R4A and transformer T2. conni=i
up as for continuity test as page 21, and connect wire between “ E " terminal of transmitter and
. HT.4+ pins of Rx cable plug. Wire from battery is then connected in turn to each of the fo!-

lowing points when a reading should be obtained. The number of the resistor tested is given ir
the brackets :— ;

Pin No. 5 of V2B valveholder (R7B). Pin No. 3 of VIB (R4B), C9E (R8). C9D (R7A). C4B
(R5). C9A (R4A). Tag 4 of T2. :

VIBRATOR OPERATION.

Normally the readings obtained on the meter when operating from 6 volt accumulators will be
the same or slightly less than when working on mains.

The meter readirigs will fall below normal as the battery runs down. When looking for power

pack faults, the “ LT " fuse and vibrator should be first checked, together with batt~ry leads anii
connections.

The vibrator itself may be tested by removing *it from the power pack and connectiag v s from
each of its thick pins to a 6 volt battery when it should buzz if it is in order.
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RECEIVER ALIGNMENT.

EXPERIENCED man equipped with the instrum

coil or trimmer is made, the i
adjustment of the replaced componen:
priate band and adjusting for maximum résponse.
carcfully before procecding.

e B e et ML § ma i B B o e o A

uits of the reseiver should vot be attempted except by an

ents menlioned below. If replacement of & defective
adjusiments of other eireuits should not be touched, when a aproximate
may be carried oul by funing a steady station on th appre-
The alignment instructiorns should be read through

The alignment of the tured cire

The cquipment necessary for (e te-alignment of the complete receiver -

(1) Signal gencrator covering (requency range at least 400 ko/s to 15 Me/s, with attenuator.
Provision for internal modnlation at 400 eycles/sce, with switch for modulation “ en-ofl.”

t least 100 mW, and input which may be adjusted to

of approx. 1000 ohms per voll roading

(2) An output meter with raf;ues up to a
ble of 875 ohms connected across its

match 800 ohins. Altarnatively a rectifier type meter
10 volts full scale, haxing 2 resistor as nearly as poss!
{orrainals, may be used.
This will match the 600 ohms output of the recejver and will read power appr
1mw = 49V 5 mW 9 V. 10 W = 28 V.
50 mW =: 6.3 V. 100 mw 9 V.

nners and trimraing wranches shoult: He obtainel or made o fit the leck-nuis _n_nd
d R.F. coils, while & s-rewdriver, preferably o! insulaiing
cof thz ceramic lrimmeoers in the Frequency-changer

oximately as followsi—

L

Small Lox spa
adjusting scrcws of the LY, transiormors an
malterial, should be made up =0 fit the slolled heads
Unit. .

The tester should ensurc thal he raows the position and cireuit reference numbcr of all the
{rimmers. Lt is assumed tual the recciver s in norme) ond working order and requires only aligpment.
1t is WASTE OF TIME to iry to a'ign a receiver having some fault preserl.

The nermal dummy r-.g-ri:nl (if jtted lo the eignal penerator) must he replaced by a cevybon resistor
of approx. 40 ohms in series wit = condenser of 200 pF (0001 uF). This will henceforth be termed

the “D.AY :

To stait, connect up the yoeeiver and, with case rernoved, put it into operation.  Connect. the outpul
meter to (he Telephonc sockels. A pa'r of teiepnoncs, withh a high resistance (10-201,000 ohms)
connecled in series, may alsc be connected across e felephone sockes so {hat the tesler may hear

what is happening. High ircoedeace phones are prefecable if avai.able.
1.F. Alignment. -

(1) Set the 3ignal Generatol $.G) 1o 470 Ke,
&.C. to receiver chassis and the 1A,

/¢ with modunlation on. .

(2) Connect the ezrthy side of the to 1he grid cf the first ILF
valve (VA pin 6).

(3) With receiver gain &t max. and B.F.0. of, dial 0 degrees on
S.(3. atfenuator uniit a signal is heard. i

(1) Adjust 18D, L8C, 1,88, T.A8A for maximum responsc in that ord
avlenuator setling may oo roduced as necessary so that the ouipu
Re-ock the trimmers w.ll. the lock nuts,

(5) Transfer the D.A. to grid of Fraquency-Changer valve (V1A pin 8)
oblained, thzn re-check. Reduce iaput and re-

9.1-5.4 Mc/s band, and adjust the

ey and rechezi. The S.CG
{ does nol cireed SC mwW,

and adjust RLTA, RL78B
i Yorls {rimmers @S

until rnaximum resjonse is

in (4).

(6) If the get appcars Lo be nulaale reduce he setiing of the gain control until it is quite stable.
Detune {he S.G. tc cach side of 470 Ke/s.  The respoase should be approxirnately symmetrical.
Reset the S.G. to 470 K:i/s. £

(7) Switch off 5.G. modulatior. and set BF.O. control to “O.” A beal note should be heard.  Adjust
L8E for zero-beat. At!ju:tl.ing the BI.O, cortrol from —3 to -3 should give approximately
equal noles on each side with maximuimn velume al approx.

irirnmer.
Alignment of Oscillator cirenils -

Assuming that the ecirenils ace e
checking of the LI amplifier,
Set the wave band switch "o ihe band 1o be aligned, and sel the receiver tuning di1l to 0 degrees.

See that the Elades of the tuning condenser are fully meshed.
For the purpose of this example it vill be consi

| out of sdjustment proceed as below, followini alignment or

a6

s o 8y e s S S S =

.—1 and -1, Re-luek the B.F.O.

dered thal the 3.1 to 5.4 Me/s band is “uing realigned.
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Apply the D.A. 2 the Aerial sozkel and the metal case of ihe receiver feactl). et the S.C. to
approx. 3.1 Mc/s anc. adjust frequency and attenuator until a sixnal is recerved and note the {reguerncy.

1f the frequency is less than 3.1 hic/s the oseillator coil trimmer will have to be unscrewed (anti-

cockwize). 1 the Tregueney is ranove than 3.1 Me/s the tririmer must he serewed clockwise.
(1) Set the S.G. to 3.1 Mc/s and adjust RLE to receive the signal. !
(2) Set the receiver dial tc 18C degrees. '
(2) Set the S.G. to 5.4 Mc/'s.
(4) Adjust C2F* to reccive ihe signal.
(5) Recheck (1) to (4) m that oxder.
The recciver now tunes fron: 3.1 to 5.4 Me/s ard the calibration is set. To ensure that adjustments

are correct:—-

(6) Set the receiver to 5.4 Me/s and tune the siynal gencrator to 5.4 Me/s-+0.94 WNi/s (6.34 Mc/s).
Increase the setting of tae atiznuator to abot?t 100 mic:ovelis and on rocking the S.G. turing
about its setting 2 signal should be yeeaived. This is the seesnd channel sigral and indicates
that the oscillatar tritnmes C2F is corvrecily sel. If if is not correctly set the second channel
signal will appear at H.4 Me/s —0.94 Me/s (146 Me/s). If aliis correct, proveed loi—

Alignment of Aerial cireaiis ---

(7) Having set the osc Hater caibralion, sel Lhe receiver tuning dial lo 10 Cegrees.

(8) Adjust the $.G. until a signal is heard and adjust the zttenuator to give an ouiput of 10 mW
approx. with recciver gain at maximwm. ’

(9) Adjust the acrial coil RLS (for 3.1-5.4 Me/e band) for maximum response, Since this may
aller the tuning very slizkily, rock the reseiver tuning Ikneb to and fro slowly =c as 1o keen in
tune whilst sdjusiing the coit half a turn at a zime.

(10) Set the receiver dial to 160 degrees and tune a.G. to receive signal as in (8).

(11) Adjust aerial frimmer C2C (For 3.1-5.4 Mao/s band) for maximnm response. lock the tuning
as before to mantain laning as necessary. -

(12) Recheck (7) to (17) in thal order. The aerial erreuits are now exactly in alignment with the
oscillator civeuits. :

To align Bands 2 and 3, read as for Band 1, substituting in’ .
(1) 5.2 Mc/s anl BRLS (Band 2) 8.7 Ie/s and K4 (Eand 3)
{3) 904 Mc/s ¢ o 2 15.2 Wels ; ¢ 5 3
{4) C2E ¢ n 2 2D { « 3
(6) 904 Me/s--0094 Me/s (0898) ( ,,  #) 15.2 Me/s-+0.94 Me/s (1614 (.. 3)
(9) EL2 . ¢ w & RL1 G )
(11) C2B L w0 =) c2a ( .. 3) .

Afler adjustraent, re-seal &1l trimmers with waz.

Aligninent of Wave trap in Transmitier i—

With the transmitier and raceiver connecled up in the normal way and set to ** Reeeive,” apply
the LA, to the Ae and It tesminals of the Transm. iter. Sct S.G. to 470 Ke/s and inerense astenvator
setiing unti! a signal is heard, Adjust the {rimret (C20H on the switch assembly v:til the signal is
at 2 minimum. Seal the trinmer with wax.
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PLATE . PACKING A.

TRANSMITTER

POWER PACK
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SIZE .~ 18,7 % 13 x S} WEIGHT :— 32{ LBS.
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PLATE 2 | PACKING B

(a) POWER PACK AND SPARES BOX
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(b) TRANSMITTER AND RECEIVER

i SIZE  (a) 137 x 10" x 6" WEIGHT (:g 25 tgg
(b) 133" x 113" x 6" (b) 22 LBS.
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PLATE 4 RECEIVER CHASSIS .

cl2- ] C1A

S A

- e e

i s

R L o

o

e s e

A

s tha bty

e A bt e 2 1

T

3 4 oo

‘;. .'.1 4ioa g s P .Il"' i : . . y o | ..3,:'“
o e g '. _q:::.;-_ E.FI__- i ... : + b

T i St 1 W

L8C-D V2A RAA _ Gk
L10C-D (10R7) _ _
c98 RL7A-B
; C3A-B o
VIA
(7Q7)

LE. UNIT

o T T T R TR

.




PLATES. TRAMNSMITTER CHASSIS
(OSCILLATOR UNIT. SWITCH BRIDGE, TUNING ASSEMBLY)
RI3 _ RIB

. , SW4-DEF

L5 Lé RI7 RIY9 (BAKELITE)
. SW4-ABC
Clé Cl3B Rld4a bdec RIS (CERAMIC)
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PLATE 6. 1] iemceg ' POWER PACK CHASSIS

SELENIUM : VIBRATOR
caia RECTIFIERS NON-SYNCHRONOUS
RECT C (IN USE)
A
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