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L; Power Pack Ag.

Size; 13% X 2% X 55/16 inches. Weight: 6 lbs.
supply: AC only, lOO—lh5 v., 200—2h5 v; hO~6O c/s.

consumption: (a) Transmit 55 watts.(b) Receive 25 watts.
A spare 6L6G transmitting valve is fixed underneath.

£Qvwr_1j@_.c_1.,< Betismzieiie
s

size: 13¢ x 2Q x 53/16 inches. Weight: 8 lbs.
supply: 6 volt accumulator, automobile type of

largest available ampere hour capacity;
" maximum drain 10 amps.

consumption: (a) Transmit 8 amperes.(b) Receive Q amperes

§.-_..'1l§’_%.I2§l1l.'E_@£-
A

size: 15% x 6 x h inches. Weight: 8 lbs.
supply: From either power peck: Q00 v, 60 nu;

6.3 v, 1.8 amperes.

circuit: Single valve power oscillator, crystal
controlled, Provision for frequency
doubling. Plug in tank coils to cover 3.5
to lo Mo/sec. Aerial ammeter. Send/Receive
switch. Plug in transmitter key. "

power output: OnAC mains: (a) the average fundamental
power is 18 watts and is
not less than lu watts on
any frequency.

(b) the harmonic power is"
~ 12—1n watts according to

 _

the frequency.

On batteries:_(a) average fundamental power
is lu watts and not less
than 12 watts on any .-
frequency.

(b) the harmonic power is
9~l2 watts according to ¢
frequency.
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size: 13; X 5 X 53/16 inches. Weight: 7 lbs.

supply: From either power pack, via transmitter
connections, 250 v, 30 mA, 6.3 v, 0.9 anmere.

circuit: h valve seven stage reflexed superheterodyne f

receiver essentially designed for CW receptiqn.
5 wave band switch selector 5.8—l5.8 Mo/sec.
total coverage; 50-1 slow motion vernier dial.
B.E.O. switch, volume control and phone jack.

valves: Frequency changer: NullardiECH55 Triode hexode.
IF/LF amplifier Mullard EF59 Vari-Mu Pentode.
2nd detectorr"' * "~""and B:P.O. Mullerd~BBG3§~Double diode

triode.
LF anmlifier. . Mullord LF59 Vari~Mu Pentode.

intermediate
l‘ Y1) -'7' ' 6.: ' . Z /O

J; frequency: M70 Kc/Sec. n.E.O.(lixcd beat) Hfl Kc sec.

Ti . .
. - H

_
.

sensitivity 2 Average value l microvolt, for intelligible OW.

signal.

selectivity ' Bandwidth 1 Kc/sec at o 707 peak.if ~ ' =3 . .

$§
6 Kc/sec at 0.1 peak.

'
max. output: 25 milliwatts into hOOO ohm telephones.

” 25..-£1-Y%‘§§[‘T1:N§,_£N5L€B_l‘9TE9¥‘§-

i Before settinw uv to estnblidi communication, obtain a
.
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power supply, AC mains or battery, and an atrial LDU earth sys

gegiglsz 60 ft. of aerial wire is provided, which, in order to
obtain maximum efficiency, should be suspended as high
as possible and not too close to earthed objects.
Connect one end to the Red h€Pll terminal on the
transmitter.

Eggth; A good electrical connection nmst be mode to an

existing earth tube, a main water nine or central
heating system. If these are not available, a wire

§- v
,' ’ ‘

“Q. of the some length as the aerial should be suspended
‘\ \

underneath it, preteruoiy two or three feet above

g the ground. The countcrpoise earth should be

connected to the Block Earth terminal on the
transmitter.

AQ;EQE§£ Pack.
Ascertain whether the mains are AC or DC. This
apparatus must be used on AC mains only. Ascertain
the voltage by reference to electrical apparatus in
use, the electric light meter or the markings on

electric light bulbs. Do not connect up the power
supply until ready to OPCPHt@-

-
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V‘ selection is made by inserting the bskelite
headed screws in the appropriate holes in the
power pack. Two of the screws should be either
both in the lOOv holes or both in the 200v; the
other two screws nnst be one in each row, and
the sum of the two added to lOOv (or to 200v,
according to the position of the first two
scows ) Gives the voltage setting.

In Eig.ln. the voltaeo is set for 135v, and
in ln. for 205v: ‘ -”'
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If mains are not available or are unsuitable, a

6v. accumulator must be procured. It is essential for
satisfactory workinh that, in view of the heavy drain on the
battery - up to 8 amperes when transmitting, and h ompercs
when receiving — this should be of the automobile type, fully
charged and in good condition. Two euch batteries may, with
advantage, be used in parallel. Batteries should not be; 11"
left connected longer than is necessary and it is especially
important that the trensmittinn key should not remain -in
depressed for long periods.

The power to the transmitter and receiver is fed
from the power peck through e five pin socket on the power. ,*
pack and a five pin plug and a cable connected to the transe
mitter. '

For battery operation a large capacity 6 volt
accumulator is required. This must be connected to the set V

through the battery power pack. To change from mains to V

battery operation proceed as follows: n

a) Switch off the A.U. power supply. ~

b) Remove the 5—pin plug from the 3.0. power pack and
insert it in the 5—pin socket on the battery pack.

0) Connect the spring battery clips to the
accumulator terminals — Red clip to the positive
(+) and Black to the negative (»)terminal. .

Q) The indicator lamp will light if ell is correct,
and a faint hum will be heard from the peck.

~. , am
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EQQQ: If a rapid changeover from mains to battery operation
is required, the battery leads should be removed from the

. W

spares box before beginning to operate the set, and one - g

battery clip should be kept connected to the proper
accumulator terminal. It should then be possible to
effect the changeover so quickly that if the AG mains fail,
transmission can be continued by use of the battery with
only a few seconds interruption. .

QAQTLQE: If the apparatus is to be used with the battery
still connected up to the electrical system of a car,
ascertain that it is the Negative Terminal that is earthed
to the car chassis. V This is usual. In certain cases, ' i
e.g. Ford cars, it is, however, the Positive Terminal which
is earthed, in which case the car connections must be
removed before fittina the red and black battery leads.

"“”“““"t“It"Is*abso1uteiy essential that the voltage of the
accumulator used should not exceed 6.5 volts, since other-
wise the set will be rapidly burnt out. Great care must
therefore be taken if the accumulator is being charged
while connected to the set.

transformer — see photograph. If the spare vibrator is
required, it must be withdrawn from its clip and inserted

. in place of the original, with the red spot on the vibrator
next to the red spot on the chassis.

1
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Assuming that aerial, earth and AC mains are available, open
the suitcase, unbutton and roll back the waterproof cover and
take 0ut:— '

a) gains lead. Fit a plug to suit the sockets in the
room. Do not switch on.

b) gerigl and
E§£§Q_l§QQ§. Connect those to the transmitter. Erect

the aerial and connect the earth as previously
advised. '

0)

receiver. The key may be fastened to the
battery power pack if desired

Telephones. Plug into the transmitter and the ' i
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a) Turn the Send/Receive switch to "receive" and switch on
the mains supply. The red indicator lamp on the AC power
pack will light, and after a few seconds a faint hum will
be heard in the telephones.

b) Set the wave band switch to the desired band.
c) If CW is to be received, set the B.F.O. switch to the

"on" position. '

d) Consult the chart or graph relating to frequency and dial
settings and move the tunins Control over the setting indi—
cated for the frequency desired, and.advance the volume
control towards maximum until a comfortable volume is
reached.
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The vibrator in use is the one adjacent to the large F
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a) Consult the tunic below and select the crystal and.tank

b)

C

d

coil to operate on the irequency desired. Plug them in.

CR1.‘-D.ML E‘ u1v1>1u:;.1:":::=mL HARMUN1 c

COIL SWITCH COIL SWITCH

3.5 - h.h he/s Ll 1 Lh 2

h.h ~ 5.8 Me/s L2 3 Lh or 5 A

5.8 — 8 Mo/s L3 or h 5 L5 or 6 6

Set the crystal switch to the pO$itlOD corresponding to
the crystal chosen — sec the tuble.

The aerial meter is provided with e shorting link, seen

near the serial/earth terminals and marked "meter". With
the link in position, the meter is practically short-
circuited from the aerial. OPEN the link to introduce the
aerial meter into the circuit.

) Turn the right—hand (anode) tuning knob to 10 and the left—
hand (aerial) tuning knob to O.

) Turn the Send/Receive switch to "send" and depress the key

while tuning.

e) when working on a harmonic — twice crystal frequency —

the crystal bulb will light, but on the fundamental — the
crystal frequency — the bulb will not liyht until the tuning
knobs are correctly adjusted.

f) The matching of the aerial is acconmlished by turning the
right-hand tuning knob clockwise and the left~hand tuning
knob counter~clockwise until the meximum.ooriul current is
obtained in the aerial current meter. This optimum setting
only occurs for one definite position of each knob
(depending upon the serial and the frequency used), and
unless the operation is carefully carricd.out the two knobs
may never be simultaneously in their correct positions. It
is, therefore, advisable to carry out the tuning slowly and
systemsticclly in the following way until the mode of
operation has been thoroughly mastered.

The left—hand control can be considered as a continously
variable tapping switch. For simplicity regard it as'a switch
with ten positions O, l, 2 —~~, lO. Set it at 0, and
rotate the right~hand knob slowly clockwise until the crystal
bulb lights and a small indication uppeers in the aerial
current meter. (When the trhnsmitter is operating on a

harmonic of the crystal frequency, the crystal bulb will be
alight all the time.) continue to turn the right—hand knob
until maximum current is indicated in the aerial current
meter. Note the reading.

_ 5 _
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7»-t tupp mg, lo$t~h nu knob to §JSlt1OM l. rho aerial/ it/X
current may either incren,e or decrease. Then turn the
right~hond knob gclockwise or coimter~clockwisc) until
maximum current is obtained. Note the reading. Continue
tho process with the left—hand knob turned to positions 2,
5; M. etc. and note the maximum meter readings in each case.
The correct setting is the one for which the meter reading
is greatest.

rhe optimum setting will not in general occur with the
left—hand knob at one of the marked points. but at some
intermediate position. When once tho above procedure has
been carried Ont a further small adjustment of each knob can
be made

i. movement oi‘ ei.tlr~ Ln lb s:£‘1;cc'ts "tho 1

iad;ju»itrntu1t of‘ iw<2

g It is important to undcrstur

A
\.2

that:-

}-.~ r
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ii. maximum rower us ' icated by meter readings"’ " " “T*'T“"'- M _ T ' ‘7'_T"

1+

is only ootcln_§ cw one correct setting.
Do not keep the Key ocrcsscd longer than is necessary.

The crystal current as indicated by bulb brightness should
not be allowed to become unduly hip

..._P

0

The controls can be
so adjusted that this should be possible without reducing
the power output (as shown by tho aerial current) by more
than a small amount. ihe "excitation control" is normally
used for this purpose, but, if the bulb brightness cannot be
sufficiently reduced by varying the excitation control,
another method is to detune the anode slightly. This
detuninp should not be resorted to unless it is absolutely
necessary, since it may produce bad keying and reduce the
keying speed.

IF I*‘GR ANY PURPOSE ‘fI.;.&’i‘]EV.E.I7Ly. ll‘ L3 }JlE()17j{3r31\I@.T§i‘ TO DETILJE §

1 .~ ri v \* ’| 1* I ' 1 G QTl) nNODE, TUJ nHUDE KNOB o

>3
|_

D BE KOVED 1C A MIGHBR %ETTIN
AND IN NU GI}KNT[BTLNCE TO A “ VTHQ SETTllKL THE AMOUNT OF
DB‘l‘TH‘i'II‘IG f.S.7iOULD IN Al’ CA1-51;}

1>_.

~..~L
s--5/-

L"-‘.4

VERI SLIGHT.

'The “excitation control" is a fine adjustment of the
crystal setting and should be sot initially at minimum. \

Before proceeding to tune up the transmittcr, turn the *

excitation control us far towards the maximum as is possible
Without the crystal bulb becoming unduly bright.

The excitation control 10 not critical unless the

the limiting frequencies oi the uunh coils. When the
frequency to be tuned lice near the limiting frequencies,
the excitation control should be varied uurin; the tuning

frequency of the crystal ormits second harmonic occurs near i
3 , J '

up process so as to obtain maximum aerial current. ln this
case u very large variation in ueriol current can be caused
by a small.variation in the excitation control. In most
other cases the main function of the excitation control is
to prevent the crystal current from becoming excessive.

! ' IJ) Wham transmitting, one maximum power is required. toe
aerial current mater should Do short—circuitcd by closing
the “Metcr" link.

If under any particular circumstances a maximum reading
is obtained with either control at lO tor O) then a coil of
a lower tor hi;hor) number must be chosen.
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AERIALS.
APPENDIX A.

The most usual type of aerial is the so called Marconi aerial which consists of a length of
wire, one end insulated and the other end attached to the aerial terminal of the transmitter. A second
length of wire joins the earth terminal of the transmitter to a conductor entering the ground.
In this type of aerial the main losses are due to the resistance of the earth connection and every effort
must be made to obtain as good an earth connection as possible.

The rated power of a transmitter is the power it will deliver to a suitable aerial but the power
delivered to the aerial is not the power radiated by the aerial, which is always less and unless the
aerial-earth system is efficient may be very considerably less. The remainder of the power is
dissipated as heat in neighbouring objects such as walls, etc., and in the ground.

CURRENT DISTRIBUTION IN AERIALS.
If a long wire, insulated at one end, has the other end attached to the aerial terminal of the

transmitter, an alternating current _is produced in the wire, the amplitude of which varies along the
wire. For a long wire the current reaches a maximum at a distance of a -3, wavelength along the
wire and then decreases. See Fig. 1.

WSUK-ATED cu-575”? ‘/2: WAVE 3/4w/we .._-—-'"-r*\$\‘_L
WTE N D l/ _] ‘ EN 0

7/4 ***T *")A"""’" " * <1:;‘
\\§L__-- H\‘

Since the power radiated isproportional to the square of t-he current, it is clearly desirable to
have at least one current maximum occur somewhere along the aerial. The shortest aerial which
can be considered reasonably efcient is a quarter-wave aerial.

-.~.

WAVE LENGTH 100 metres 50 metres 25 metres t Au metres

l

1 WAVE LENGTH . 25 ,, 12% .,, 6} ,, i 5 ,,

EARTH RESISTANCE.

The resistance of the earth connection usually varies from about l0 ohms. obtained when the
earth wire is soldered to a main water pipe near to the ground to about 100 ohms. obtained from a
moderate earth connection.

Earth Resistance in ohms. 10 so 100

Radiated power as a percentage l wave 80% 44% 29%
*4 0of the power in the aerial it wave 50 A, 16% 9%

— -~—»—- '17 .. ._———» ' : -..--———— ~_~_»f-—_»_—_?-_-_¢~__.~~.__ ___—_:--<e:.—::;—:: ———————— —— — '7— —: — _

The amount of power that can be afforded to be wasted when using suitcase sets is small, it is
therefore never any use trying to use a shorter aerial than 1}; wave and this only in conjunction with
a very good earth.

ERECTING AN AERIAL.
It is not usually practicable to erect a vertical 1} wave aerial although this would be very efcient,

but at least this length of wire and more gif possible should be erected with a long vertical or rising
portion and the top bent in some way towards the horizontal as in an inverted L. The exact length
of wire is not critical as the transmitter is matched to the aerial in use during the tuning operations.
The whole should be left well away from earthed objects such as buildings, cliff sides, surr.ound,ing
trees, etc., and the end not attached to the transmitter should be insulated. In dry weather the
rubber covering of the wire will be su'-icient insulation but in W81; weather it would be better to use an
insulator. An old bottle neck may be used for this purpose.

. m\ //vsumro/as

. \ .__ " 4; m ' *-=\\\ __-
PF»

.¢\m< um mt.-V _ e __._,,____-"l\"" ‘

If it is impossible to use an outdoor aerial great care must be used to erect the most efcient indoor
aerial possible. At least a 1 wave length of wire should be used and this arranged highin the house
—possibly in zig-zag fashion in the space amongst the rafters under the roof. Should circumstances
restrict activities to one room the aerial wire should be arranged in zigr-zag fashi-on across _the room
about a foot below the ceiling, spacing the wires as widely as possible, paying special attention to the
fact that no part of the wire should run parallel to metal girders—electric wires, water pipes or
spouting, nor should the wire be doubled back on itself at any point.

X
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THE EARTH.

An efficient earth is most important. The ideal would be to solder a short length of wire to a
large sheet of coppcr buried in moist earth near to the transmitter and to attach the free end of the
wire to the earth terminal of ‘the transmitter. Failing this, a copper earth tube, a large coil of barbed
wire. an old oil drum well scraped, or some such metal receptical could be buried instead, but it is most
important that vs/hene it is attached to the earthwire should be clean metal, a good electrical con-
tact, preferably soldered should be made and that the ground should be moist.

If indoors, a Water pipe may be convenient. Choose a cold water pipe near to the ground it
possible, rather than a hot pipe which may be loosely attached to dry walls in several places before
nally making a good earth connection. Scrape the pipe clean before attaching the earth wire.

If no pipes are available a length of wire arrayed in zig-zag fashion or a piece of wire netting
may be placed underneath the oor covering and attached to the transmitter by a short earth wire.
An efficient counterpoise earth may be made by arranging a wire of about the same length as the aerial
wire, and insulated from earthed objects underneath the aerial. wire and 2 or 3 feet above the ground.
If indoors the countcrpoise earth should be on the oor~-—perhaps under the carpet and well sepa-
rated from the indoor aerial wire.
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