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\ OPERATING INSTRUCTIONS
Suitcase Set. Type 3. Mark Il
Set Serial No.....4.2.1.96.............
Equipment:—
Suitcase containing: »
:?- - “(a) Transmitter, .
2 (b) Receivers ORI Sy ' SR WL AR
(c) Combination Power Pack for A.C. Mains and 6v. Battery operation. .-
(d) Instruction Manual. *
(e) Spares box LA™ RE5 oror
(i) E9®-ft. aerial wire. 4 ofr

e ) )

e e e e pa L

(ii) 10-ft. earth wire. <
(iii) Transmitting key. <
(iv) Telephone headset. -
(v) 10 fuses (two types). +2./.amP fUSES
(vi) 1 Receiving value 7QT7. -
(vii) 1 Receiving valve TRT7.  ~
(viii) 1 Transmitting value EL.32. <
(ix) 1 Transmitting valve 6L6G. -
(x) Screwdriver. -
(xi) Two brass pins to convert mains plug to Continental fittings. ~
(xii) 4 tank coils: « '
L1—3 — 5.5 Mc/Second. ~
L2 —456— 75 , S :
18— 65—100 , -
14—90—16 ”
(xiii) 4 Crystals:
1

2
3
4

Total Weight: 34 1bs.
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SPECIFICATIONS.

I. COMBINATION POWER PACK for A.C. and Battery Operation.
Size: 103" x 44" x 57, Weight: 121bs. Bozs.
A. Mains Supply : A.C. only. 97-140 volts, 190-250 volts.
40-60 c/s.
Consumption : (a) Transmit 57 watts.
(b) Receive 25 watts.
B. Battery Supply. 6 volt aiccumulator. automobile type of largest available ampere-hour
capacity.
Maximum drain 10 amps. This battery is not provided.
Consumption : (a) Transmit 94 amps. (key down) 3.5 amps. (key up).
(b) Receive 4} amps.
A sgpare vibrator, 6-volt non-synchronous, is fixed inside.

II. TRANSMITTER.
Size: 94” x 61" x 4§”. Weight: 7lbs. Bozs.
Supply : From the Power Pack—(a) 500v. at 60 mA.
(b) 230v. at 18 mA.,
(c) 6.3v. at 1.1 amps.

Circuit : Oscillator-doubler driving Class C amplifier, crystal controlled. Provision for fre-
quency doubling, Plug-in tank coils to cover 3.0 to 16 Me/sec. * Tune-Send-Receive " switch.
Multi-range meter to read voltages and currents on transmitter and receiver. Plug in Trans-
mitting Key.

Power Ouiput. A. On A.C. Mains.
(a) Average fundamental power is 20 waftts.
(b) The second harmonic power is 20 watts,
(¢) The third harmonic power is 16-20 watts.
B. On Batteries.
(a) Average fundamental power is 20 watts.
(b) The second harmonic power is 18-20 watts,
ey Phethird harmenic power 15 1518 watts. — i

III. RECEIVER.
Size : 91" x 4" x 4§”. Weight : 61bs. 120zs. .
Supply : From Power Pack—230v. at 28mA.
6.3v. at 1.2 amps.
—123v. to —14v. bias.

Circuit: 4 valve seven stage superheterodyne receiver essentially designed for CW reception.
3 wave band switch selector 3.1 to 15.5 Mc/sec. total coverage. 50-1 slow motion vernier dial.
B.F.O. pitch control incorporating ON/OFF switch. Volume control and 'phone jack.

Valves : Frequency changer.—7Q7 Loctal pentagrid. IF Amplifier,—7R7 Loctal double diode
pentode. 2nd IF Amplifier & B.F.0.—7Q7 Loctal pentagrid. 2nd Detector & L.F. amplifier.—
7R7 Loctal double diode pentode.

Intermediate Frequeney: 470 Kc/sec. B.F.O. 470 Kc+3 Ke.

Sensitivity : 1—3 microvolts for 10 milliwatts output at 1000 c.p.s. (C.W. input and B.F.O. on).

Selectivity : Bandwidth. 1 Ke¢/sec. 3 DB down from peak.
9 Kce/sec. 20 DB down from peak.

Max. Output: 50 milliwatts into 120 ohm telephones. (Impedance 800 ohm at 800 c.p.s.).
INSTALLATION INSTRUCTIONS.

Before setting up to establish communication, the proposed site should be examined as to its
sutability for the installation of an efficient Aerial and Earth system, and the question of a power
supply considered. Where possible A.C. Mains should be used and a 6-volt large capacity accumulator
obtained for emergency use.

The operator should study Appendix A on Aerials and make himself familiar with the method of
adjusting the voltage selector on the Power Pack and Tuning the Receiver and Transmitter,

Aerials: 100 ft. of aerial wire is provided, as much of which as possible should be suspended as
high as possible and not too close to earthed objects. in order to obtain maximum efficiency. One end
will, when operating, be connected to the Aerial terminal on the Transmitter. See Appendix A.

Earth: A good electrical connection must be made to an existing earth tube, a main water pipe or
central heating system. If these are not available a wire of the same length as the aerial should be
suspended underneath it, preferably two or three feet above the ground. The earth wire or this
counterpoise earth will be connected to the Earth terminal on the transmitter.

I. POWER PACK.

A. If mains are available ascertain whether they are A.C. or D.C. This apparatus must
NOT be used on D.C. Mains., If A.C. is available ascertain the voltage by reference to
the electric light meter, electrical apparatus in use, or the markings on electric light bulbs. Note
the type of plug or connection required and prepare your lead for future use.

B. To adjust the Power Plug to a known Voltage : Insert the “ Mains—Battery " plug to read
“ Mains " as in Fig. 1. The selection is made by inserting 4 small 2-pin plugs intp the holes pro-
vided on PANEL A. (See Fig. 1.) The gluglg must be pushed well in and cover the numbers
which add together to the volage required. wo plugs must always cover either the ™ 205v™ or
“102v."” The other two plugs are used to cover * +0Ov,” “ 4 10v"” or " 4 20v.” (See Figs. 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 Pack is now adjusted for a mains voltage of 2054 20+ 0=225
volts. In practice this setting is used for any voltage between 220 and 234 volts. Similarly in
Fig. 9, the voltage is 102 4+ 20 4+ 10=132 volts. This setting is used for any voltage between 127v
and 140 volts. -

C. To adjust the Power Pack when the Mains voltage is not known, If the mains are
known to be A.C. but the voltage is not known, proceed as follows :—

(a) See that the “RX " 6-pin plug is not connected to the Power Pack.

(b) Plug the “TX" 6-pin plug into the Power Pack and set the “ T.S.R.” (Tune-Send-Re-

ceive) switch to “R"” and the “ Meter Selector” to Position 2.
(c) Set the ‘ Battery-Mains” plug to “ Mains " and adjust the voltage selector to the highest
settiﬂgl (235-250) Fig, 5.

(d) Switch on and the meter will give a reading.

(e) If this reading is less than & scale (300) switch pfT and reset the voltage selector to the

next lower setting,—Fig. 4 and recheck the meter reading.

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

(300) as possible,
(g) Always use this voltage seiting when working on these mains.
NOTE : If the first meter reading (e) is only about 150 the mains are in the 100 volt range,
in this case, replace the 500 m/amp fuse by a 1 amp fuse, then, adjust the selector to
127-140 volts, Fig. 9, and make checks progressively as above.

"1 amp fuse muet be used I A.d, use Holder when maine vol i
97 = 140 renge. 500 ma. Fuse when maine voltsiare 190 =.
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D. To adjust Power Pack for Battery Operation. If mains are not available or are unsuit-
able, a 6-volt accumulator must be procured. It is essential for satisfactory working that, in view
of the heavy drain on the battery—up to 10 amps. when transmitting and 4 amps. when receiving
—this should be of the automobile type, fully charged and in good condition. Two such batteries
may, with advantage, be used in paralle],

(a) With the “ ON-OFF " switch on the Power Pack in the “ OFF " position connect the lead
provided to the battery terminals—polarity will not affect performance—and plug on to the
large pins marked “ B" Fig. 10.

(b) Set the * Battery-Mains " plug to * Battery " Fig. 10.

(¢) Switch to *“ ON.” A voltage will be shown on the transmitter meter, in Position 2, and
a faint hum heard in the Pack.

NOTE : The ppsition of the voltage selector plugs on Panel A is quite immaterial and has no
effect when ‘* Battery Mains " plug is set to “ Battery.”

When the Power Pack is set for Battery operation, do not leave the switch in the “ ON "
position when not operating or the battery will be discharged unnecessarily.

E. To Change from Battel? to Mains operation and vice-versa. If a rapid change-over from
Mains to Battery ogeratlon is likely to be required, it is advisable to connect up as specified in
sections D and B—both battery and mains leads being connected to the Power Pack. Assuming
A C. mains are in use—should they fail, then

(a) Move Power Pack switch to * OFF.”

(b) Reverse “ Battery-Mains" plug to read * Battery."

(¢) Switch to " ON.”

NOTE : (i) If the apparatus is to be used with the battery still connected up to the electrical
= system of a car, the BLACK battery clip should be connected to the terminal
which is earthed to the car chassis—irrespective of whether it is Positlve
or Negative.

It is absolutely essential that the voltage of the accumulator used should not
« exceed 6.3 volts, since otherwise the set rnay be damaged. The accumulator must
not be charged whilst connected to the set.

If, when on battery operation, no hum is heard from the Power Pack and the
bat'tery and fuse are in order, the vibrator may be faulty. Disconnect and with-
"« '« draw the Power Pack from the suitcase. Take out the 2 screws in each side of

the metal case and remove the lid. Insert the spare vibrator into the red clip in

place of the faulty vibrator.

F. Transmitter and Receiver Connections: Normally the 6-pin “ TX" cable plug is fitted in
the upper row of sockets on the Power Pack, marked “ TX" or “RX.” The 6-pin “RX"” cable
plug is fitted in the lower sockets marked * RX only.” In this position the receiver is automatic-
ally switched off when the Transmitter “ T.S.R."” switch is at “S" (send). If it is requlred to
operate the Receiver alone, its cable plug must be fitted in the upper sockets, “ TX or RX.”

The Aerjal and Earth terminals are on the Transmitter panel. The plug on the short yellow
lead on the Transmitter should be inserted in the Aerial socket on the Receiver. If the Receiver
alone is to be used, the Aerial wire may be rempved from the transmitter aerial terminal and
used in the receiver aerial socket,

TRANSMITTER.
The operator should make himself familiar with the function of the following controls.

A, “Crystal Selector.” This switch adjusts the transmitter to suit different crystal fre-
quencies and not the operating frequency. One position of the switch is for use on fundamental
pperation irrespective of crystal frequency.

B. ‘“ Wave Band.” This switch sets the frequency of the oscillator valve to the band required.
This will usually be the transmitting frequency, e.g. Using a 6.0 me/s crystal on fundamental
set the “ Wave Band " to * 5-7" and the fransmission is on 6.0 me/s With the * Crystal Selector
set to " Harmonjc 5.2-6,” and the same crystal, the *“ Wave Band" would be set to 9-12 m/cs and
the transmitted frequency would be 12.0 me/s. 2

C. “T.S.R.” This “ Tune-send-receive” switch performs the following functions.

(i) Position “T.” In this position the transmitter is ready for tuning. The key is
short circuited. The power to P.A. (Power Amplifier) is reduced to protect the
valve. The aerial is disconnected so that no signal is transmitted until required.
The receiver H.T, is switched off. Receiver heaters are still on.

(ii) Position “8.” The Receiver H.T. is still switched OFF, The aerial is in cir-
cuit. When the key is depressed, the P.A, valve will transmit at full power. This
is the operating position.

(iii) Position “R.” The Transmitter HT is now off and Receiver H.T. on. The Aerial
is now connected to the receiver.. No other transmitter controls should be
altered in going from *“ Send to Receive.”

NOTE : So long as the “TX " and “RX " plugs are in the Power Pack sockets and the Power
Pack switch on, the heaters of both transmitter and receiver are on.

D. “Meter Selector.” This switches the moving coil meter into different circuits of the
transmitter or receiver to measure either voltage or current. The positions of the switch are as
tabulated on page 6.

E. “P.A. Grid Tuning.,” This knob controls a variable condenser which js a fine adjustment
to the setting of the “ Wave Band” switch. With the ‘“ Meter Selector” in Position 3 tuning is
accomplished by observing the deflection given by the P.A. Grid Current.

F. “ Anode Tuning.” This controls the tuning condenser for the P.A. valve. It is always
adjusted for minimum P.A. Total current.

G. “ Aerial Matching.” This knob controls a variable condenser and js used to adjust or
rjnatch the tlransmitter to suit any particular aerial. It may be considered as a ‘ load-increas-
ng " contro

The two sockets above the * Crystal Selector” are for 2-pin quartz crystals (3.000-8.000
mt'/s) and those below, for the 2-pin plug on the key lead. The Aerial terminal is above the
‘T.S.R"” switch and the Earth below it. See illustration.



Meter Selector. *“ T.S.R.” switch in “T"” or “S.”

Position. i . Circuit Measured. l Mef;_uns::éf“. Normal Reading.
& Oscillator voltage. ! 600 volts. 230 volts.
2. | P.A, Voltage. 600(x2) volts. 230(x2) volts.
3. P.A. Grid current, 6 m/a. 1 to 3 m/a.
4, Osc. Grid current. 1.5 m/a. .25 to .75 m/a.
5. | None. - | —
6. P.A, Total current, 120 m/a. i 65-70 m/a.
600 on scale. | 325-350 on scale.

“T.S.R.” switch on “R.”

Position. . Circuit Measured. || M efeu:lﬁsgzé?ng. Normal Reading.
1. Receiver voltage. i' 600 volts. | 230 volts.
2. P.A, voliage. : 600(x2) volts. 260(x2) volts.
3. _ Npne. ' — ! —
SRS ;.17 3TV RS | ¥ V7 ) WS G L X. ¥ V(0 ) PRNN [P —
5. None. -' — —
6. | Npne. — | —

NOTE: (i) Normal readings are for the transmitter tuned up and working and for the receiver
working at almost full volume.

(li) At Position 2. Full scale indicates 1200 volts, i.e. 600(x2).

H. The Meter. Unless other readings are required, as when testing the apparatus, or tuning
the Transmitter, it is advisable to make a habit of leaving the “ Meter Selector Switch” in
Position 2 reading Anode volts. In this Position, the Meter is an indicatiion that the set is
“ON"” and that the Power Supply is in order, Should the mains fail, the meter will register this
an immediate change-over to battery operation should then be effected, when the meter will
again read approximately half scale if all is in order.

Tank Coils. To obtain the highest efficiency over the wide wave band covered, each of the
4 coils can be plfigged in in two ways, A and B, The particular coil and its position will depend
.upon the installation—Aerial-Earth, etc., 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 is that in
which the letter A on the coil base faces the operator in the usual position.

FREQUENCY (Mc/s)
Coil, Position, Minimum. l(\&aximum.
] i ge
5
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If the setting of either knob reaches “ O " whilst tuning the transmitter a smaller coil is
required, e.g. L2B instead of L2A or L4A instead of L3B. Similarly if either knob reaches
“10" then a larger coil is required.

OPERATING INSTRUCTIONS.

With an A.C. power supply, aerial and earth system installed, and, if possible, a 6v. accumu-
iator for emergency use available, proceed as follows:—

= I. PRELIMINARIES. b . e - =
(a) Open the suitcase, and examine the apparatus. o

(b) Plug the 6-pin plugs marked “ TX " and “ RX,” which will be found lying on the panel into the
eéocketfg on the Power Pack marked “TX and RX"” and “RX pnly " respectively (Page 5
ect. 'F).

(c) Open the spares box, remove the mains and battery leads, plug them on to their appro-
priate pins (See Figs I and II). See that the “ ON-OFF " switch on the Power Pack is to
“ OFF,” then connect the Battery clips to the Battery terminals and plug in and switch on
the mains.

(d) Plug the key into the transmitter and the telephones into the receiver.

(e) Attach the Aerial and Earth wires to the appropriate terminals (see illustration).

(f) Adjust the Power Pack voltage selector to the voltage of the mains (previously determined)
and set the ‘“ Battery-Mains " plug to “ Mains.”

(g) Insert the Aerial plug on the Transmitter into the socket on the Receiver (see illustration).
(h) The * Meter-Selector " switch should be in Position 2.

(i) Select your crysial and the appropriate coil. Plug them in.

(i) Set the “ Crystal Selector " and “ Wave Band " switches to the correct frequency.



II. TO TUNE THE RECEIVER.

(a) Turn the “ T.SR." switch to “R" and switch on the Power Pack. There should be a deflec-
tion pf about half scale on the meter (indicating anode volts) and in a few moments a faint
hum heard in the telephones).

(b) Set the *“ Wave Band " switch to the desired band.

(e) If CW is to be received, set the B.F.O, knob to the “ ON " position at “0.”

(d

—

Consult the chart or graph relating to frequency and dial settings and move the tuning con-
trol pver the setting indicated for the frequency desired and advance the volume control
towards maximum until a comfortable volume is reached.

(e) Should the station not be received at once, check the “T.S.R.” “Wave Band" switch and
Graph reading and then again search around the setting indicated by moving the tumng con-
trol slowly tp and fro on either side of the number given on the chart.

(f) Beat Frequency Control. Attention to the following points will ensure best reception. The
beat oscillator is provided with a control for varying the pitch of the note received. This
control is normally set to * O.” When a station is received, the main tuning knob should
be adjusted to give the lowest pitch possible and then the “ B.F.0.” control set to give the
desired npte for morse reception. Setting the “ B.F.0." control on either side of zero wiil
provide. the required note. If interference from another station is experienced, setting the
control to the same number on the other side of the zero should be tried. This will give the
same pitched npte for the wanted station but a different note for the interfering station, thus
permitting the operator to recognise easily his own station. When searching for a statipn,
the B.F.O. control should always be at “ O.” The receiver is designed to give maximum
volume for a note of 1000 cycles per second and the B.F.O. control should always be
adjusted for this frequency.

III. TO TUNE THE TRANSMITTER,

(a) Transmitting on Fundamental.
For the purpose of this example, it is assumed that a crystal of a frequency of 3.755 mc/s

is to be used.

(i) Connect up the Aerial, Earth, Key, Telephones and Power Pack as already described.

(ii) Take Coil L1 and plug it into its socket with the figures L1A to the front.

(iii) glugt tliwI crystal into its socket and set the * Crystal Selector ” knob to " Fundamental all

rystals.”

(iv) Set “ Wave Band " knob to Position * 3-4."

(v) Set “ Meter Selector” to Position 2—P.A. Voltage.

(vi) Set the “ T.S.R.” switch to “T" (Tune).

(vii) Set “ Anpde Tuning” and * Aerial Matching” knobs to “10.”
(viii) Switch on the power pack. The meter should read about 300.

(ix) Switch " Meter Selector” to 3. Adjust “ PA Grid Tuning " for maximum meter reading.

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

(xi) Turn the Anode Tuning knob until the meter reading dips to a minimum value, this is
usually about 100 with the Anode Tuning knob at about 2. The Transmitter is now in
tune and ready to be matched to the aerial.

(xii) Turn the “ T.S.R.” switch to “S.” The meter will now cease to read until the key is pressed.

(xiii) Press the Key. The meter reading is now greater (about 200) as the aerial is beginning to
take power from the transmitter.

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

(xiv) Turn the Aerial matching knob one division to “9.” The reading increases because the
load on the transmitter is increased. The Anode Tuning knob is now slightly adjusted
to the dip as before—which, however, is now higher perhaps up to 300,

(xv) Turn the Aerial matching knob fo “8" and again adjust “ Anode Tuning " to dip of the
needle. This may be just over 350. This is a little too much. as the Transmitter delivers
Maximum Power for a reading of 325-350 (i.e, 65/70 m/a) so bring back the ' Aerial
Matching "’ knob a little to between “8 " and “ 9" and readjust * Anode Tuning" and the
dip should be between 325 and 350. In this position the transmitter is putting out the full
power of 20 watts into the aerial. The “ Anode Tuning" knob may now be beiween 2
and 3, Transmission may now commence.

NOTES. The meter MUST DIP to the final reading. This is proof that the transmitter is
tuning. The valve will take more current when off tune but give out much less power.

With a bad earth or a too short aerial, it may not be possible to fully load up the trans-
mitter. In this case the “dip" will be below 325 on the scale (65 m/a).

(b) Transmitting on Harmoniec.

It is assumed that the same crystal 33 .755me/s) is to be used (in daylight) and that the
signal is to be sent out on 7.510 me/s which is the 2nd harmonic or double the crystal frequency.
The transmitter is set up exactly as before except for the following details.

(i) The tank coil used will now be L3A as given in the coil table.

(ii) The * Crystal Selector” knob is now set to “Harmonic 3.6—4.8" since the crystal frequency
falls betwaen these two numbers,
(iii) g‘he ‘/'Wave Band " knob is now set to *7-9" since the harmonic (7.510) is between 7 and
me/s
(iv) Everything else is done in the same order and the meter readings will be the same, The
aerial is matched in the same way and the Anode tuning control adjusted to give the dip
sg between 325 and 350. The power radiated is the same on harmonic as on fundamental
equency.

With the “ Meter Selector " switch at Position 4, the meter measures the oscillator grid
current, and proves whether or not the crystal is working. It need only be used if there is any
doubt that the transmitter is working properly. It normally reads 24—74 on the 15 scale—
that is .25 to .75 m/a.

AERIALS.
APPENDIX A.

The most usual type of aerial is the so called Marconi aerial which consists of a length of



that is .25 to .75 m/a.

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 pof 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 eflicient 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 } wavelength along the
wire and then decreases. See Fig. 1.

INSULATED CURRENT  lewave 34 wave SET
END I/”r\l I/——N END
Li T
Va wave \:/ N
Since the power radiated is proportional to the square of the 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 e‘fﬂclent is a quarter-wave aerial.

FREQUENCY |3 Me/S | 6 Mc/S |12 Mc/S ‘ 16 Mc/S

WAVE LENGTH 100 metres 50 metres 25 metres | 20 metres
su T i 1

‘{ WAVE LENGTH o — 125 o . T

EARTH RESISTANCE,

The resistance of the earth connection usually varies from about 10 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 6hms, 10 50 100
Radiated power as a percentage 1 wave 80% 44% 29%
of the power in the aerial } wave 50% 16% 9%
t wave 20% 5% 23%

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 } wave and this only in conjunction with
a very good earth.

ERECTING AN AERIAL,

It is not usually practicable to erect a vertical } wave aerial although this wouuld be very efficient,
but at least this length of wire and more if 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, surrpunding
trees, etc., and the end not attached to the transmitter should be insulated. In dry weather the
rubber covering of the wire will be sufficient insulation but in wet weather it would be better to use an
insulator. An old bottle neck may be used for this purpose. f

wsumrons\

If it is impossible to use an outdoor aerial greaf care must be used to erect the most efficient indoor
aerial possible. At least a ¥ wave length of wire should be used and this arranged high in 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 zig-zag fashion 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.



THE EARTH.

An efficient earth is most important. The ideal would be to solder a short length of wire to a
large sheet of copper buried in moist earth near to the transmitter and to attach the free end of the
wire tp 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 where 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 if
possible, rather than a hot pipe which may be loosely attached to dry walls in several places befpre
finally 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 floor covering and attached to the transmitter gy a short earth wire.
An efficient counterpoise earth may be made by arranging a wire of abput 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 counterpoise earth should be on the floor—perhaps under the carpet and well sepa-
rated from the indoor aerial wire.
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ViBr GVour Non SYNCHRONOUS ViIBRATOR.
RECTA-D| WestauiTE Serenivm J0Dise RECHIFIER.
C23IA-C | \6Mro 750V, WORKING, ELECTROLYTIC.
C24A%B | -5Mrp 50V, DC Working. (Paper)
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