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H. HITAKER G3SJ
Court Road - Newton Ferrers - SOUTH DEVON

Telephone 320
Newton Ferrers

(A.R.B. APPROVED)

Precision crystals of all types in a wide variety of bases covering the complete range 50 kc/s to 18 mc/s in funda-
mental frequencies. All are made to extremely fine tolerances and frequency adjustment can be given up to
.005%. Plated electrodes of gold, silver, or aluminium with wired in spot welded contacts are available.
Quotations can be given for any type of cut, or mode of oscillation, including a complete range for filters with
zero temperature co -efficient over a sensibly wide temperature range.

Special Offer :
400 crystals in the range 7100 to 7150 kc/s inclusive. Brand new and unused post-war production. Specification :
BT cuts, zero temperature co -efficient, gold plated electrodes, wired into FT 241 type holders with standard 4-"
pin spacing. Accurately calibrated. Better than average activity, EPR is better than 14 K. Ohms at 30 pf.
input capacity. Price 18/- each, post free. All fully guaranteed and unrepeatable at today's prices. The offer
applies only to the range mentioned above, all frequencies between 7100 and 7150 kc/s available.

VHF ENTHUSIASTS
No more change of doublers A complete new range of crystals for DIRECT output up to 74 !m/s when using
only a simple RF pentode oscillator such as Z77, EF80, etc., full details of this range on request.

1111111116,

From the DX angle-the RIGHT angle is
the LOW angle and the LABGEAR
TRI-BAND QUAD is the BEST from

EVERY ANGLE !

New Features Include :

* Specially designed sturdy all
steel boom

* Insulators already fixed in the
lightweight supports

STILL ONLY £17 COMPLETE
Carriage paid U.K.

BASIC KIT (i.e., less radial supports and wire)
LIO. 10.0 (Ideal for Export)

Labgear Ltd Cromwell Road, Cambridge
One of the PYE Group of Companies Telephone : 47031/2/3/4
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19 Ranges
0 C Voltage A C Voltage
0- 100mV 0- 10 V 40..00 Masb

0- 2 5 V 0- 25 V0- 10 V 0- 100 V List price £9.10s.0- 25 V 0- 250 V
0- 100 V 0-1000 V complete with Test Leads
0- 250 V D C Current and Crocodile Clips
0-1000 V 0- 100p,A0- 1mA Leather Case of required
Resistance 0- 10mA 39/.

0-20,000,, 0- 100mA Size 5j x 31- x If in0- 2M,, 0- IA Weight I lb approx
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DESIGNED to offer the widest possible
range of accurate and reliable measurements

ii at the lowest possible price, the versatility
and usefulness of the Multiminor are now
further extended by specially designed leads.

These new leads, available at no extra cost, will
accept crocodile clips or PRODCLIPS.

The Multiminor takes full advantage of the
possibilities of printed circuit techniques to
achieve outstanding compactness and economy of
weight The scale is clear and open. The fine red
coloured pointer and effectively damped move-
ment facilitate easy and rapid reading.

For use in Radio, TV, Electronics, Motor Vehicles,
domestic appliances, workshop equipment, you'll
find the Multiminor a great little meter.

Use PRODCLIPS (Pat. No. 748811)

with the Multiminor
These cleverly designed spring-\ loaded insulated prods are the\ complete answer to a long-

standing problem. Press the
a trigger to open, release to

grip. Keep your hands
free no matter how diffi-

cult of access your test
points may be!

151- per pair

FITS THE POCKET FILLS THE BILL

Write now for illustrated literature to :-

Avocet House - 92-96 Vauxhall Bridge Rd. - London, S.W.I
VICtoria 3404 (12 lines)

A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES

MM12
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AVAILABLE FROM STOCK
ANTENNA HANDBOOK (Published by

A.R.R.L.) (9th Edition)
A COURSE IN RADIO FUNDAMENTALS

(4th Edition)
AUTOMOBILE ELECTRICAL EQUIP-

MENT
BASIC MATHEMATICS FOR RADIO

AND ELECTRONICS
BEAM ANTENNA HANDBOOK
BETTER SHORT WAVE RECEPTION
COMMAND SETS (Published by CQ.)

Information on conversion of many Com-
mand Transmitters and Receivers

CQ ANTHOLOGY
DXERAMA (3rd Edition)
DX GUIDE (New Edition)
FOUNDATIONS OF WIRELESS
GUIDE TO BROADCASTING STATIONS

(Twelfth Edition) pp. 112
HAMS INTERPRETER (Published by

OH2SQ (4th Edition)
HINTS AND KINKS, Vol. 6
HOW TO BECOME A RADIO AMATEUR*
HOW TO LISTEN
LEARNING MORSE
LEARNING THE RADIO TELEGRAPH

CODE
LOG BOOKS Spiral bound (Published by

A.R.R.L.)*
MOBILE HANDBOOK (Published by CQ)

(2nd Edition)
MOBILE MANUAL (Published by A.R.R.L )
NEW SIDEBAND HANDBOOK (Published

by CQ, latest issue)
NOVICE HANDBOOK, Tx and Rx
OPERATING AN AMATEUR RADIO

STATION (Published by A.R.R.L.)*
QUAD ANTENNAS

Post Free Post Free
RADIO DATA CHARTS Hs. 3d.

19s. Od. RADIO DESIGNERS HANDBOOK (4th
Edition) 1,498 pp. (F. Langford Smith) 55s. Od.

10s. 6d. RADIO INTERFERENCE SUPPRESSION Ils. 3d.
RADIO VALVE DATA (New Edition avail -

315. Od. able 31st May) 6s. 6d.
S-9 SIGNALS 8s. 6d.

18s. 3d. SCATTER PROPAGATION THEORY AND
22s. Od. PRACTICE (H. W. Sams) 25s. Od.
24s. Od. SURPLUS SCHEMATICS (Published by CQ) 21s. Od.

SHORT WAVE RECEIVERS For The
Beginner 6s. 6d.

12s. 6d. SHORT WAVE AND THE IONOSPHERE Ils. 9d.
16s. 9d. SINGLE SIDEBAND FOR THE RADIO
16s. Od. AMATEUR (A.R.R.L.) 14s. 6d.
16s. 9d. SURPLUS CONVERSION MANUAL
15s. 9d. Volume 1 (3rd Edition) 24s. Od.

Volume 2 24s. Od.
3s. 10d. Volume 3 24s. Od.

THE INTERNATIONAL RADIO
7s. Od. AMATEUR YEAR BOOK 4s. Od.

Ils. Od. THE OSCILLOSCOPE 18s. 6d.
5s. Od. THE RADIO AMATEUR OPERATOR'S
7s. Od. HANDBOOK (Data Publications) 3s. 10d.
Is. 9d. THE RECORDING AND REPRODUC-

TION OF SOUND (H. W. Sams) 64s. Od.
4s. 6d. TRANSISTORS -

THEORY AND PRACTICE (Published
7s. 6d. by Gernsback) 23s. Od.

TRANSISTOR THEORY AND PRACTICE
24s. Od. (Published by World Radio Handbook) 9s. 6d.
23s. Od. TRANSISTOR TECHNIQUES (Gernsback) 12s. 6d.

UHF ANTENNA, CONVERTERS AND
25s. 6d. TUNERS 12s. 6d.
23s. 6d. VHF HANDBOOK 24s. Od.

WORLD RADIO HANDBOOK, 1961
2s. 8d. Edition, 216 pages 17s. 9d.

23s. Od. (* Not strictly applicable under U.K. conditions)

MAGAZINES BY SUBSCRIPTION
One Year

73 MAGAZINE 30s. Od.
AUDIO 40s. Od.
*CQ, RADIO AMATEUR'S JOURNAL 44s. Od.

160s. Od.
39s. Od.
48s. Od.
43s. Od.
56s. Od.

ELECTRONICS (Trade only)
POPULAR MECHANICS
POPULAR SCIENCE
QST, ARRL
HIGH FIDELITY
ELECTRONICS WORLD

(formerly " Radio and Television News ")... 48s. Od.

One Year
RADIO ELECTRONICS 40s. Od.
" ELECTRONIC TECHNICIAN! " 65s. Od.
TELEVISION 55s. Od.

*Binders for CQ 30s. Od.

Post free, ordinary mail only

Subscription Service for all American Radio and Technical
Periodicals

LATEST ISSUES
New and Greater Edition of the

Radio Handbook (15th Edition)
Published by Editors & Engineers, W6-U.S.A.
800 pages, durable binding.
Price 68s. post free, from stock

Radio Amateur Call Book
The CALL BOOK is published in two parts:
American Section only, appearing quarterly at 41s. 6d.
post free; Foreign (non -American) Section- hilf-
yearly in March and September, at 25s. post free.
Includes latest consign/address listings for all countries,
with much DX data. The only complete directory
to the radio amateur stations of the world.
American Section, Summer Edition, 41s. 6d. available
end of June. Foreign (non -American) Section,
Spring/Summer Edition, 25s.
The two together at 60s. post free.

Radio Amateur's Handbook
1961 EDITION -700 pages, fully indexed

Published by the American Radio Relay League.
(See review p. 156 May issue)
Price (standard binding) 34s. post free.
Bound in Buckram, de luxe, 44s.

DX Zone Map (Latest Revision)
(Great Circle, centred U.K.)
Linen Backed (de luxe) lls. 9d. post free

Amateur Radio
Map of World (Mercator Projection)

Much DX Information -In Colour, 8s. 6d. post free.
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TESTGEAR COMPONENTS (London) LTD
15 Arcany Road South Ockendon Essex

Phone: AMBassador 1958

CRYSTALS
FT.241 72nd Harmonic Type. 120 Crystals with fundamentals from 370 Kc/s. to 540.277 Kc/s. in steps of 1.388 Kc/s. (Channels 270-389). From
448.611 to 472.222 inclusive and 500 Kc/s. Price is 7/6. All others 2/6 each or 6 for I0/- for any six consecutive channels. Special Quotations
for other assortments.

A/C RELAYS
Magnetic Devices 230v. 50c. Operated D.P.C.O. 1 amp Contacts. Price I5/-.

H.R.O. FILTERS
455 K/c. Crystal Filter Units. Modern type with phasing and set controls. Price 19/6. Crystal only 7/6. IF Transformer only 7/6.

TYPE 46 TRANSCEIVERS
The Best Bargain for many years. These fine Walkie Talkies are now available in new condition complete with all accessories at a give awayprice. Three Channel Crystal controlled T/X and R/X, supplied complete with one pair crystals, coil box, rod aerial, leads and plugs, valves,
balanced armature headset with throat mike and carrying satchel. I watt output. Coverage 3.6-4.3 Mc/s. or 6.4-7.6 Mc/s. by means of Plug-
in Coil Box. Inland buyers supplied with crystals in 3.5 or 7 Mc/s. band (state which required) other frequencies available forexport. Requiresonly I50v. I5v. and 3v. dry battery. Range over 10 miles. Full instructions and circuit supplied. These Units have been " demobbed " by
removal of the " Send Receive " switch. A replacement switch with fitting instructions is supplied. We offer this fine unit with all accessories
as listed above at the ridiculous price of 30/-, or two for 57/6. We will supply an extra 46 Set, complete with valves (but no accessories) asa source of spares for only 7/6 extra. Batteries are available at 18/6 per set. A low priced Transistorised Kit of Parts for operation of above
from 6v. or I2v. D/C will soon be available.

BC.22I
The fine frequency meters are available in " as new " condition, complete with crystal, original calibration manuals and canvas cover. Price£16. A few with modulation available at £19.

TRANSMITTER UNITS
The transmitter portion of the TRI986. Unusable in its present form, but a useful basis for a 2 Meter T/X. Contains many useful parts in-
cluding a 5 Gang Butterfly Condenser. 10 Air Trimmers, etc. Price 5/-, or complete with QV04/7 (Driver) and TTIS (I5w. input on 144 Mc/s.
with 300v. plate) Final. Price 22/6.

TRANSISTORS
New Low Prices for Mullard Transistors. OC.71, Price 6/6 ; OC.75, Price 8/- ; OC.81, Price 8/- ; OC.76, Price 8/-; OC.170, Price 15/6 ;
OC.16, Price 25/- ; OC.28, Price 36/- ; OC.35, Price, 25/6. Also first class substitutes for OC.71, OC.72 and OC.44, Price 3/- each.

50 MICROAMP METERS
Made by Sangamo Weston. Brand New. Type 5.145, size 3 x n". 850 ohms resistance. Four scales operated by lever, " Set Zero," " 0-3,""0-30," "0-300." Easily coupled to rotary range switch by cord or lever. Complete with suggested circuits, a gift at 201-. Easily adjustedto 25-0-25 Microamps.

METER BOXES
A range of attractive useful Meter Cabinets that can be supplied ready punched to take above Meter. Useful for all kinds of testgear : a quality
job with fully -formed pressed steel lids, welded construction, grey hammer finish enamel. Price : 4 x 5+". Panel in depths of 2, 3 or 4", 9/-,
9/6 and I0/- respectively, or with 40 x 71" panel, 10/9, 11/3 and 11/6. Available punched to take above meter 1/6 extra.

4 METRE TX/RX
Type B.44 Mk. 2 covers 60-95 Mc/s. Crystal controlled. Receiver is crystal controlled double superhet. Fully tropicalised, in robust waterproofaluminium case, built-in speaker and 12v. power supply. Uses modern B7G tubes. Output 3 watts. Supplied in perfect order and aligned
to your specified frequency. Size 14" wide, 7" high, 13" deep. Complete with Manual and Plugs. Price f.20, carr. paid. U.K. or F.O.B. London.
Extras required are MiC Microphone. Price 17/6. Pair of Crystals (our selection in 4 Metre Band). Price 22/6, or supplied to your specifiedfrequency, £6.

CHOKES
Parmeko " C " Core 5H 200 M/A. Price I0/-. Ditto Swinging 10-20H 450 M/A. Price 20/-.

SILICON RECTIFIERS
Miniature silicon power Diodes at new low prices. Made by one of England's greatest manufacturers. 250 M/A D/C output. Type (I) 400P.I.V. Price 3/6. Type (2) 600 P.I.V. Price 5/6. Type (3)800 P.I.V. Price 7/6.

PLATE TRANSFORMERS
Input tapped 200-250v. Output 500-0-500v. at one ampere. Multiple LT's windings. Price f3 3s.

2 METRE R/X
Receiver portion of the SCR.522 TX/RX. Brand new with valves and conversion details for continuous tuning 144-146 Mc/s. Price 30/-. Relayif required 7/6.

RELAYS
As used in 1985, etc. Series Aircraft Transmitters. Size 1,1 x x 700 ohm coil. Operates on 12-24v. or 6v. with slight adjustment tension.
Double pole changeover or single pole normally open (10 amp. contacts). Either type. Price 3/6.
U.S.A. P.O. Type Relays. Type APHC. 6500 ohm, 12v., 2 M/A. S.P.C.O. Price 2/6. Type APLC. 3500 ohm 6 M/A. S.P.C.O. Price 2/6.Aerial Changeover Relays. 12-24v. Operated, 4 P.C.O. Price 3/6.

VALVES
(All new and guaranteed)

12SQ7, 12SK7, 12A6, EL33, 6F33, 6L18, EF80, VRI50/30, 50L6GT, 12AT6, I 2AT7, I 2Q7GT, 7B6, 25L6GT, I 2AU7, 85A1, 12SA7, 3S4, 5U4G,
6J6, 6K8G, 6V6G, 6N7GT, 6AG7, 7Z4, 6SG7, 6Q7G, EY9 I, EF73, EF70, EC70, EF7I, EN32, 90CV (Photo Tube). 6AK5, 6CH6, IRS, 1S5, IT4, 1L4.

All above types 5/- each post Paid.
TRANSMITTING VALVES
Brand new and guaranteed

813. Price 37/6. 5B/255M (Miniature 807). Price 12/6. 58254G (Ditto). Price 12/6. QQV06/40. Price 30/-. 1625. Price 2/6. QV04/7. Price 5/-.
TRANSISTORISED D/C - D/C CONVERTER KITS

Incorporate toroid transformers, silicon rectifiers, standard transistors, heat sinks, input and outputconnectors, protective devices, circuit andinstructions. Efficiency from 85% to 95% (on larger output types). All are 12v. input.
Types I, 2, 3 and 5 have output of 300v. tapped at 250 and 200v. 4, 6 and 7 have outputs of 600v. tapped at 500 and 400v.
Type (1) 30 watts, £5 I5s. Type (2) 45 watts, £6 I7s. 6d. Type (3)75 watts, £7 I7s. 6d. Type (4) 75 watts, £8 5s. Type (5) 100 watts, £8 I5s.Type (6) 100 watts £9 2s. 6d. Type (7) 150 watts, £11 I Is. All are available with dual voltage output at a small extra charge. D/C-A/C
(400c.). Kits also available. All parts are available separately.

R/X UNIT TYPE R.I 14
An excellent basis for a 2 Metre Converter. (See February S.W. Magazine). Complete with valves and Jones plugand socket. Price 15/- postpaid. Extras if required, 7580 Crystal, 5/-. I.F. Trans. as specified (unconverted), 2/6.
Terms of Business : All prices include postage or carriage. Handling charge of 1/6 on orders under I0/-. Payment cash, or C.O.D. over LI.

Export orders welcomed.
If you have ever written to us you will receive a copy of our comprehensive list within a few days, if not, then please let us have your name and address.
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GNECORD AUSTRALAS

le House 37 MacQuor

... all built
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OUTSTANDING PERFORMANCE
with MOSLEY AERIALS

The Three Band Beam that will give your signal that
DX punch . . . for 10, 15 and 20 metres. Maximum

legal amateur power. Low SWR with high gain and
front -to -back ratio. Fully rust and corrosion proof.

MODEL TA -36

COMMAND YOUR BAND
with a MOSLEY POWERMASTER AERIAL

For 10, 15 or 20 metres . . . with low SWR
..

./-------over entire bandwidth. '100% rust-proof

 .. aluminium elements and boom
.------

 .. stainless steel hardware

polystyrene insulators
... all the finest

:-
... high impact

to last!
MODEL A-320

TA -33 Jr.
Three -

element
rotary beam
aerial.

10-15-20M.
Rated to 300W.

Two -

element
rotary beam

aerial.
10-15-20M.

Rated to 300W.

MODEL TA -32 Jr.

3 Band Mobile Whip Aerial
for 10, 15 and 20 metre
bands. Use with standard
base loading coils for 40
and 80 metre operation.

MODEL MA -3

Vertical Aerial, 10 thru 40
no bandswitching is ne-

cessary.
MODEL V-4-6

new! 7 -Band SWL/DX Dipole Kit
for 11.13 -16.19.25.31.49 meters

Here's a low cost 7 -band receiving dipole aerial kit that
will pick up those hard -to -get DX stations. Everything
included ... just attach the wires and you're on the air!
Weatherproof traps enclosed in Poly -Chem for stable all-
weather performance. MODEL SWL-7

Atrogr-ISRea3an-

-S

aNkly

Complete with
8 Trap Assemblies

Transmission Line Connector
Insulators

45 ft. No. 76 Tinned Copper Wire
700 ft. of 75 ohm twin lead

DENMARK
IA PTV. LTD. HANS HOLTMAN, OZ9DC.

I. Place, SOAK/TN 24.
Charlotterolund

RHODESIA
STUDIO FOUR

Salisbury,
Rhodesia

V-4-6

`FINLAND4
OSMO A. WHO, 0112TK::
Laalalandentie 24

MukkInionl

0. J. Russell, G3BHJ, Manager

,,eict 15 Reephom Road, Norwich, Norfolk, Telephone 45069
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AR88 D
RECEIVERS

New release of these world famous receivers. Fre-
quency coverage 550 kc/s to 32 mc/s. Operation
110-240 volts A.C. Supplied reconditioned and in
perfect order.

Carriage 30/-. Only £35

' I I

I

BC221
FREQUENCY METERS
Frequency coverage 125 kc/s to 20 mc/s. Available com-
plete with all valves, crystal and calibration charts. A
limited number available as above
less only calibration charts E9/10/0

t16each.

Carriage 10/-. Only, each

NATIONAL HRO
RECEIVERS

Senior model, table mounting. Supplied with com-
plete set of 9 coils covering 50 kc/s to 30 mc/s. Each
receiver is in perfect order, fully
tested and aligned. Power units are
available at 59/6 each extra. 21 GNSCarriage 12/6. Only, each

COLLINS TCS
RECEIVERS

Frequency coverage 1.5 to 12 mc/s. Complete with 7
valves, I2SA7, I2SQ7, 2-12A6 and 3-12SK7. Power
requirements 12v. L.T. and 225v. H.T. New condition
internally but externally a
little shop soiled.

Carriage 10/-. Only, each £5,10'0

Go
2 TIGER

FOR

QUALITY
TRANSMITTERS

TIGER TR 100
WO W. Phone, 120 W.
C.W. 10-160 Metres.

Price :- E87. 10.0

TIGER TR 200X
The Luxury AM / CW
Transmitter, 10-80
Metres.

Price :- E170

2 Metre VFO TO2M. Price :- E9 . 12 . 6

SWR METERS - ANTENNA COUPLERS

THE TIGLET
The smallest 160 and 80 Metre Transmitter available.
Size, 8" by 5" by 54". Input 10 Watts CW and Phone.
6BW6 PA, ELL80 Modulator. High level modulation.

Price :- E24 (Less PSU)

TIGLET POWER SUPPLIES
In identical cases to the TIGLET

200-250 V. A.C. . Price :- EI2 . 10 . 0

6 or 12 V. D.C. Price :- E13 . 5 . 0

SAE for details to: -

THE TIGER TR 150X
The TR 100's Big Brother in the TR 200X style.
The full legal UK input in one Imhof Cabinet.
TT 21 PA, KT 88 Modulators. TR 200X type VFO.
10-80 Metres.

Price:- EI05 H.P. Terms available

TIGER RADIO LIMITED
36a KIMBERLEY ROAD, SOUTHBOURNE, BOURNEMOUTH. Telephone 48792

(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

-14. LISLE STREET, LONDON, W.C.2
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K. W. ELECTRONICS

Q K VW ? anWhyd are
KW160

more
being

K.W. Vtahnagnu aarndys V
otheral

ia Victors
trans-

mitter available in this country to -day?

... Because experience has shown that K.W. transmitters are best for
reliability, best for TVI precautions, best for performance, best for
value. All employ H.L.M. (high level modulation).

KW are setting the trend in SSB.
The KW "Viceroy" SSB transmitter already in use in over

30 countries.
FEATURES :
* 180 watts P.E.P. input. * Full TVI precautions taken.
* Unwanted Sideband sup- * All crystals included.

pression 40 db down at * Automatic linearity
2 kc/s or better. control.

* Carrier suppression 45 db * Full Voice Control and
down or better, anti -trip.

* Crystal Filter exciter. * Rugged Construction.
* 5 Bands, 10-80 m. Pi Output. * Operates A.M. and C.W.

THE KW " VICEROY" SSB EXCITER
Very SUITABLE FOR DRIVING THE P.A. of your A.M. transmitter.
It is not difficult to change your Class " C " stage to a linear.
Similar in appearance to the KW " Viceroy " but with self contained
power supply. 8 watts P.E.P. sufficient to drive Linear 6146's, TT2I's,
4/125A, etc. Low impedance output. Full VOX control and anti -trip.

E87 . 10.0 plus carriage

THE KW500 LINEAR AMPLIFIER
500 watt P.E.P. input, grounded grid P.A. Suitable for being driven by
the KW " Viceroy" or similar transmitter. Including 1750 volt H.T.
supply.

E87 .10 .0 plus carriage

HY-GAIN ANTENNAS
Now available from K.W. The famous TH4 " Thunderbird "
Beam 4 El on 10 m., 3 El on 15 and 20 m. Price C49.15.0

CDR ROTATORS
(USA)

AND CONTROL UNIT
Rotator handles a 150 lb. load with
ease. Fits tubing i" to 2" dia. Weighs
only 10 lbs. Weather proof. Instanta-
neously reversible, magnetically released

mechanical brake. In-
put 220v. A.G. Price :
Rotator and Table
Indicator.

E19. 10.0

Make sure you buy a new Receiver that is " peaked to per-
fection." Our engineers take a pride in adjusting all imported
Receivers to meet manufacturers specification.

" Professional " equipment for the
Radio Amateur

K.W. "VANGUARD" and K.W. "VICTOR"

*bp

Ready wired and tested or in Kit form.

TALKING SSB . . .

Experts generally favour the Filter system of SSB generation compared
with the Phasing system. A large majority of U.S.A. manufacturers have
changed to the Filter system over the past year or so. Our experience
has confirmed that this is the most reliable and efficient system. Three
years ago our SSB development started with a phasing rig and over
2 years ago we changed to a crystal filter arrangement. If you are think-
ing about an SSB Adapter for your AM transmitter you should ask
yourself two questions. Is my VFO really stable enough for SSB operation?
With my existing line up of doublers and frequency multipliers am I
going to be better off from the TVI point of view? In answering the
first question one must remember that cycles matter in SSB operation
(not kilocycles). Secondly, in a well designed SSB transmitter all stages
run in Class " A " or " AB" which are inherently very low in harmonic
content-no frequency multipliers are used to obtain output on a
higher frequency band-only mixers. All these matters have been
considered in the KW Viceroy design. The Viceroy has now been in
production for more than a year and a half. Development still continues
to bring you the best equipment at the right price. When you change
to SSB make sure the equipment you buy has the backing of this
experience,

Main Distributors for Hallicrafters and

AGUNGUILIRID

H 61170

HQI70. Triple Conversion, selectable sidebands, full bandspread
6, 10, 15, 20, 40, 80 and 160 m. 17 tubes 100 kc crystal calibrator.
Excellent performance, E184. (Other models in stock).

KW ELECTRONICS FOR HAMMARLUND AND HALLICRAFTERS EQUIPMENT. GELOSO EQUIPMENT, AERIALS, MOSLEY BEAMS
AND VERTICALS, DOW -KEY RELAYS AND TR SWITCHES, FRONT END CONVERTERS, MICROPHONES, HIGH AND LOW PASS FILTERS,

KW MATCH, Etc.
EASY TERMS AVAILABLE TRADE IN YOUR RECEIVER FOR A NEW ONE I

K.W. ELECTRONICS LTD., VANGUARD WORKS
I HEATH STREET, DARTFORD, KENT. Cables: KAYDUBLEW- Dartford. Tel. Dartford 25574
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THE MONTHS
BARGAINS

AERIAL EQUIPMENT
TWIN FEEDER. 300 ohm twin
ribbon feeder similar K25, 6d. per
yard. K358 Telcon (round) 1/6 per
yard. Post on above feeder and
cable, 1/6 any length.
COPPER WIRE, I4G, H/D, 140 ft.,
17 /- ; 70 ft., 8/6, post and packing 2/-.
Other lengths pro rata.
RIBBED GLASS 3' AERIAL
INSULATORS. 1/9 each, P. & P.
1/6.
FEEDER SPREADERS. 6" Ceramic
type F.S., 10d. each or 9/- doz.
Postage 1/6.
CERAMIC CENTRE PIECE for
dipoles, Type AT, 1/6 each. P. & P.
1/,
2 METRE BEAM, 5 element W.S.
Yagi. Complete in box with 1" to
21" masthead bracket. Price 49/-.
P. & P. 3/6.
SUPER AERAXIAL, 70/80 ohm
coax, 300 watt very low loss, 1/8 per
yard. P. & P. 1/6.
FOR THE DX ENTHUSIAST
MOSLEY TRAP BEAMS

Vertical 3 Band V3 ... £7 10s.
3 Band 3EL Beam TA 33 dr. 124 ISs.
Also the NEW Single Band Power
Beams. Send for details.
50 ohm, 300w. 4" coax Low loss.
Ideal for Mosley and other beams,
1/6 per yd. P. & P. 1/6.

BAND CHECKER

MONITOR
This new, sensitive, absorp-
tion wavemeter is fitted with
a 0-500 microammeter and
is also a most useful phone
monitor. Covers 3.5-35
mc/s. in 3 switched bands.
A "MUST" AT ONLY
3 gns.

GELOSO VFO UNITS. 4/102 with new dial and
escutcheon. Outputs on 80, 40, 20, 15 and 10. For 2-807
or 6146 Tubes. Only £8.5.0. 3 valves to suit, 24/-.

ALL POST FREE

MIKE CABLE. 1st Grade, 9d. yd. or 6/- per doz. yds.

12 -CORE SCREENED CABLE. 2/- yd.

10 -CORE (5 PAIRS) SCREENED CABLE, 1/8 yd.

All wires. P. & P. 1/6.

TOUGH POLYTHENE LINE.
Type MLI (100 lbs.) 2d. per yard, or
12/6 for 100 yards. Type ML2
(220 lbs.) 4d. per yard, or 25/- per
100 yards, post free.

ABSORPTION WAVEMETERS.
3.00 to 35.00 Mc/s. in 3 Switched
Bands. 3.5, 7, 14, 21 and 28 Mc/s.
Ham Bands marked on scale. Com-
plete with indicator bulb. A MUST
for any Ham Shack. ONLY 22/6
EACH. Post free.
VARIABLE CONDENSERS. All
brass with ceramic end plates and
ball race bearings. 50pf, 519, 100-6/6,
160, 7/6, 240, 8/6 and 300pf, 9/6.
Extension for ganging, P. & P. II-.
RACK MOUNTING PANELS:
19" x 54", 7", 8I", or 104", black
crackle finish, 5/9, 6/6, 7/6, 9/ -
respectively. P. & P. 2/-.
NATIONAL HRO CRYSTAL
FILTER UNITS. 455 kc/s with
Crystal, Set. and Phasing Controls.
New, boxed, only 19/6, P. & P. 1/6.
ROTARY TRANSFORMERS.
Miniature 12v. in 360v., 30 Ma or
310v., 70 Ma. 12/6 each or 22/- for
two. P. & P. 2/-. 6v. in 250v., 125 Ma,
only 17/6, P. & P. 3/..

No. C.O.D. on orders under CI.
, Please print name and

address.

CHAS. H. YOUNG LTD.
Dept. 'S,' 110 Dale End, Birmingham. CENTRAL 1635

TRANS -RECEIVER No. 22. 2 megacycles to
8 Mc/s. Built almost exactly as Number 19. Set
much more economical in battery consumption.
Complete in fully working condition with power
pack for 12 volts, head -gear and microphone
assembly, key. L9 /19 /6. Carriage I5/-.

U.H.F. SIGNAL GENERATOR TYPE TSI4
3,200-3,370 mc/s., power measuring range 20-
200 mW., R.F. output power - 20 to - 100 dbm
below I mW. Power supply 115 w. A.G. Price
£15. Carriage 15/-.

TELEPHONE HANDSET. Standard G.P.O.
type new, 12/-. P. & P. 1/6.

MARCONI SIGNAL GENERATOR. TF
I44G, 85 Kc/s.- 25 Mc/s. Made up to new standards,
£70. Delivered free.

H.T. CHOKES made by Bendix Radio (U.S.A.)
3 henrys .600A D.C. 25 ohms D.C. resistance 18
volts R.M.S. 60 cycle test LI /12/6. P. & P. 6/-.
Ditto 10 henrys 250 amps. D.C. 90 ohms D.C.
resistance 1500 R.M.S. 60 cycle test 16/6. P. & P.
3/6.

CARBON INSET MICROPHONE, G.P.O.
type 2/6. P. & P. 1/-.

B.P.S TRANSCEIVERS. Specially built for
Parachutists during the war. Crystal controlled.
C.W. and phone. 2-8 mc/s. 829 valve as output.
60w. on C.W. 15w. on microphone, together with
mains power pack 1201220v. Two Rotary converters
to work from 12v. battery, microphone, key and
dipole aerial. Price £15. Carriage 30/-.

VACUUM CONDENSER. 32,000v., 50pF.,
12/6. P. & P. 3/-.

SPECIALLY BUILT POWER PACK for TCS
Receiver. 230 volts A.G. mains, including 6X5
GT valve. a /10 /-. Carriage 5/-.

COMPLETE SET OF STRONG AERIAL
RODS (American). Screw -in type MP49, 50,
51, 52, 53, total length 15ft. 10ft. top diameter
0.615in., bottom diameter 0.185in., together
with matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation, L2/101-.
Post free.

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS

I.F. TRANSFORMERS. 1st, 2nd, 3rd, 4th (for
type D), 12/6 each or complete set of 6, 60/-.
I.F. TRANSFORMERS. Crystal Load, 12/6 each.
PLATES escutcheons (for D and LF), 15/- each
DIALS (for type D), I0/- each.
LOGGING DIAL (for D and LF), 10 /- each.
FILTER CHOKES (for D and LF), 22/6 each.
OUTPUT TRANSFORMERS (for LF), 30/- each.
CRYSTAL PHASING (D), 2/6 each.
ANTENNA TRIMMERS (LF and D), 2/6 each.
FILTER CONDENSER 3 x 4AF, L2
CONDENSERS 3 x .25AF (D and LF), 2/6 each.

3 x .01AF (D and LF), 2/6 each.
RF ANTENNA INDUCTORS (D and LF), 7/6 ea.
MAINS TRANSFORMERS (LF), E3 each.
Small mica condensers, various values, I /6 each.
INSTRUCTION MANUAL FOR AR88D, LI.
TCS RECEIVERS made by Collins of U.S.A.,
in fully guaranteed working condition. 1.5-12
Mc/s. Line-up: 1257 (I), 12SQ7 (I), 12A6 (2),
125K7 (3), power requirements 12 volts L.T.,
225 volts H.T. ill /10 /-, carriage 12/6.
VARIOMETERS for W/S No. 19. Fully tested
and working 12/6. Post and packing 2/6.
RADIO COMMUNICATION TRANSCEIVER
TYPE A.R.11. Very compact, external dimensions
12" x Eir x 5". Total weight 18 lbs. C.W. 4.4-
16.3 mc/s., 110/220v. Power output about lOw.
Crystal controlled. Price £12. Carriage 20/-.

P.C.RADIO LID
170 GOLDHAWK RD., W.I2

SHEpherds Bush 4946

A HUGE SELECTION OF VALVES
AT VERY LOW PRICES

Write or phone your needs.

MARCONI CR-100 COMMUNICATIONS
RECEIVER. 60 Kc/s.- 30 Mt/s. with noise limiter.
Completely reconditioned E25. Carriage and
packing 25/-.

LABORATORY PRECISION VARIABLE
CONDENSER. Manufactured by General Radio
Co., U.S.A. 50-I, 500pF with micro metric drive and
calibration chart. Overall dimensions of case 9" x
8" x 7". Price £15. Carriage and packing 15/-.

R209 RECEPTION SET. A 10 valve High -Grade
Super Heterodyne Receiver with facilities for
receiving R/T (A.M. or F.M.) and C.W. Frequency
I Mc/s.-20 Mc/s. Hermetically sealed. Built on
miniature valves and incorporating its own vibrator
power supply unit driven by a 6v. battery (2 point
connector included). The set provides for reception
from rod, open -wire or dipole aerial with built-in
loudspeaker or phone output. Overall measure-
ments length 12", width 8", depth 9". Weight
23 lbs. In as new, tested and guaranteed condition.
0.3 1101-, including special headphone and supply
leads. Carriage and packing LI.

SUPPLY UNIT RECTIFIER, No. 21. Fully sealed
enabling all sets built for 6v. (R209, R109, etc.) to
work from A.G. mains. Input 90v. -260v. A.G.
(Taps at 10v. intervals). Output excellently smoothed
up to 10 amps with meter indicating exact output
voltage. Measurements 12" x 9" x 10". Price £8.
Carriage and packing 15/-.

19 SET OWNERS. To increase output of your
set 6 to 10 times use RF AMPLIFIER No. 2 with
built-in rotary converter for 12v. input. Four 807
valves output. Simple connection with trans-
mitter. Fully tested condition £9/15/-, including
necessary connectors and instructions. Carriage
and packing 15/-.

AR88's. Completely rebuilt with new PVC wiring
Type " D " £75 ; Type " LF " £70.



W

FOR THE RADIO AMATEUR AND AMATEUR RADIO

Maga 1.41-e

EDITORIAL

Qs1, In the early days, the exchange of QSL cards was part of the radio amateur's
code of procedure - you worked a station: and as a matter of course you

sent him your QSL card, knowing that he would be doing the same from his end. While
the numbers involved up to about the mid -1930's were manageable - in terms of contacts
made and the flow of QSL cards occasioned thereby - as the scope for Amateur Radio
has widened, so the QSL position has become more difficult.

Most AT station operators new on the air naturally take to the idea of QSL'ing and
for the first year or so are meticulous in their observance of the etiquette of card ex-
changing. Then it starts to pall a bit, especially when the long delays inevitable (and
unavoidable, let it be said) through most bureaux organisations begin to be experienced.
In the present context, the actual working of QSL bureaux as such is an entirely separate
matter, though it can be stated that the delays in bureaux QSL traffic are due almost
entirely to addressees failing to lodge envelopes for cards received for them: this is the
ever-present difficulty of QSL bureau managers throughout the world, and is also the
cause of much disappointment among those expecting a quick QSL response.

Additional to this traffic in transmitter QSL card exchanges, amounting to many
millions of cards a year - it only needs 10,000 active stations to be sending 100 cards
each in one year to make the total one million, so that the actual total of cards circulating
through the world's bureaux is probably nearer 15 million !- is the great volume of
SWL cards, mainly unsolicited and so, alas, largely unwanted. While this output does
of course add to the load on the bureaux, it is not to quite the extent that might be
expected, because in the main SWL's are careful to keep their bureau stocked with return
envelopes.
The only way to diminish the flow of QSL cards -if, indeed, any diminution is desirable
-is by individual operators who .find them a nuisance letting it be known, over the air
and otherwise, either that they are not interested in QSL cards at all, or will only
QSL on receipt of a card. While it might seem that if followed to its logical conclusion
this would stop the flow of cards altogether, in fact what it could mean is that if an
operator specially wanted a particular station's card, he would originate the QSL
process from his end, to which the recipient would be expected to respond promptly.
This is actually what a number of amateurs are now doing, and what some have been
doing for years, with entirely satisfactory results.

WORLD-WIDE COMMUNICATION
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The Natterbox-SSB
Transmitter for the

LF Bands
EASY TO BUILD-DESIGN,

CONSTRUCTION AND
SETTING UP

J. D. Heys (G3BDQ)

This is a simplified, but nevertheless highly
effective, Sideband transmitter for low power
operation on the 80- and 160 -metre amateur
bands. From the constructional point of view
it could well serve as an introduction to SSB
for those who are not yet familiar with Side -
band techniques. As the author explains, the
general design can be adapted for HF band
working, and a linear PA added for inputs up

to 50 watts.-Editor.
MANY would-be SSB operators find them-

selves unable to purchase an expensive
commercial transmitter and feel disinclined to
" roll their own " when confronted with com-
plicated all -band circuits involving a consider-
able cash outlay and even more considerable
technical know-how. The Natterbox trans-
mitter described here was designed with just
such people in mind.

A few months ago the writer was approached
by the local club group and asked to design a
simple but effective SSB transmitter for the LF
bands. It had to be compact, easy to build
and capable of putting out an acceptable SSB
signal. No crystal etching was to be involved
and the necessary test equipment had to be re-
duced to the minimum. Bearing these points

in mind a circuit was developed and the proto-
type was constructed and put through its paces.
Encouraged by the performance of the Natter -
box on 80 and 160 metres, seven other club
members began assembling their own versions
of the basic design. (The local Top Band QSO
party on Sunday mornings is known as the
" Natter Net " so it is easy to see how the
transmitter got its name !)

Design Features
Only four valves are involved in the trans-

mitter and it gives good results when used
" barefoot," i.e., without a PA stage, having a
lower sideband peak output of around half a
watt. The addition of a simple linear ampli-
fier running at ten watts input adds greatly to
the range and effectiveness of the transmitter
and a suitable PA circuit is given.

By using high frequency crystals in the filter,
an output on two bands is achieved by single
conversion. The crystals are all surplus FT -243
types and are used as purchased without etch-
ing or grinding. This is possible because
certain channels in this range of crystals are
only separated by about 1.67 kc and so enable
the easy construction of half -lattice filters
having a bandwidth of 2.5 kc. Crystals other
than the ones suggested may be used so long
as they have the same frequency separation. In
this case, of course, different frequencies will
have to be used in the mixer -oscillator circuit
to give final output in the two LF amateur
bands.

The writer has found it no real hardship to
be crystal controlled, having several frequencies
in the two bands, but there is no reason why a
VFO should not be used. A VXO has been
tried and this gave about 4 kc shift around
each spot frequency; enough to dodge QRM or
to zero on to another station.

Output.
Balanced Crystal Mixer Class A Amplifier - 2.0mc-P.)Modulator Filter V3 V4 or

3.7mc - 3.8mc2 x 0A79 4/2 lattice 2AT7 6AG7
LSB

Carrier osc. AF Amp. AF Amp. Mixer osc. 6475kc6275kc to
8275kc VIA ; VI V2 V2A or

4/2 i2AT7 '112 I2AT7 42AX7 14/2 42AX7 4474kc to 4575kc

Mic. e Optional VFO

Fig. 1. Block diagram of the LF-band SSB transmitter designed and described by G3BDQ. The 6AG7 Class -A RF amplifier produces
a half -watt of lower sideband power, which can go straight into the aerial for local working, or be used to drive a small linear

amplifier - see Fig. 6.
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General view of the Sideband transmitter described in the article. It is a simplified QRP design for the LF bands, 80-160 metres,
requiring only four valves and two germanium diodes ; it can be used either directly into an aerial for nattering on the local net, oras an exciter for a linear PA, about i-watt of LSB drive being available. This is a proven design and a very good introduction to

Sideband techniques.

Most of the components are easily available
as ex -Government surplus, the only special
item being the ferrite ring for the toroidal
transformer, which may be obtained from
Standard Telephones and Cables, Ltd.

The writer made a bulk purchase of crystals,
making up eight complete sets and with this
number it was easy to sort out the correct
frequencies for the respective carrier oscil-
lators. For the individual it is recommended
that two or three extra 8275 kc crystals be ob-
tained, then there will be no need to resort to
etching or grinding. In a batch of eighteen
crystals with this marked frequency there were
considerable variations in actual frequency ;

the worst ones being 1 kc either side of 8275
kc.

Reference to the block diagram (Fig. 1) will
explain the basic design of the Natterbox.
Two stages of AF amplification are used, each
stage being one section of a twin triode. By
using halves of separate valves there is less
likelihood of stray carrier voltage from VIA
getting around the filter to the mixer V3.
Although a simple series -fed balanced
modulator is used, by employing a matched
pair of Mullard 0A79's a carrier suppression
of the order of 35 dB or better can be realised.
V3 is a cathode -coupled double -triode mixer
using a 12AT7. The use of a balanced mixer

P
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is normally only necessary when low -frequency
SSB generation is employed. The purist could
of course easily modify the V3 circuit and it
would reduce the small amount of mixer -
oscillator voltage which gets through when
the transmitter is on 80m.

The Class -A output stage is a conventional
one using a 6AG7 and does not call for
comment.

Construction
To reduce the amount of metal work to a

minimum the transmitter is built upon a
standard 16g. aluminium chassis measuring
51 ins. x 71 ins. x 21 ins., obtainable from
most radio shops. A suitable base -plate can be
cut from expanded aluminium mesh.

Detailed drilling and cutting information is
given in Fig. 3, although some of the measure-
ments can be changed to suit the components
available, especially with regard to the hole
for the AF transformer, T. (It will be noticed
that the measurements are given in millimetres,
so conforming to modern engineering practice.)
The filter compartment is L-shaped, made
from 16g. aluminium sheet, and is 2 ins. deep ;
its edges are turned under to form fixing lugs
and a cut-out is made to clear the balance
potentiometer, R7.

It is important that pin No. 1 on each of the
valveholders (when viewed from above) is
located as indicated in Fig. 3. This ensures
short connections in the wiring and the proper
disposition of the below -deck components. The
two filter crystals plug into an octal holder
with sockets 2, 4, 6 and 8 removed to reduce
the capacity between the crystal pins. Details
of Ll are given in a later paragraph, but they
are plug-in units made from the IF trans-
formers in the BC -454 receiver. The mica
based socket to receive these coils is taken
from the same receiver and some care must
be exercised in its fitting, for it is secured by
the fold -over -and -hammer -down technique.

Followers of the school addicted to the
complete construction of a piece of gear,
followed by a hopeful switching on and
possibly hours of frustrating trouble hunting
are advised to mend their ways and join the
ranks of the test -as -you -go brigade. A step-
by-step wiring and testing technique should be
followed as outlined.

Mount the valveholders, AF transformer
and major components to the chassis, includ-
ing the sockets etc. on the front drop and fit
the filter shield. Locate several tag strips in
strategic positions near the valveholders and

C 1 , C4,
C10, C12,
C13, C16,
C23, C24 = .0015 tiF tubular

ceramic
C2 --- 3/30 icµF Philips

trimmer
C3 = .01 µF. disc cera-

mic
C5, C7 = 39 µI.& silver mica

C6, C17,
C19 = .001 aF disc cera-

mic
CS --- 65 µµF silver mica
C9 = air trimmer (see

text)
C11 = 680 µµF tubular

ceramic
C14
C15 = 350 ,unF variable,

BC type
C18 -= 8µF midget, 25v.

elect.
C20 --- 16 µF, 350v. elect.
C21 = 25 AF midget, 25v.

elect.
C22 = 100 tinF silver

mica
RI, R26 = 100,000 ohms

R2 = 5,600 ohms
R3, R7 = 1,000 ohm carbon

track pot., linear
taper

R4 40,000 ohms 1

watt
R5 22,000 ohms

R6, R8
RIO, R25 = 1,000 ohms

R9 = 3,300 ohms
R11, R18 = 4,700 ohms

R12 = 680 ohms
R13 = 22,000 ohms 2

watt
R14 = 33,000 ohms
Rl5 = 47 ohms
R16 = 150 ohms. 1 -watt

RI7, R21 = 2,200 ohms
R19 = 500,000 ohm pot.,

carbon track
R20 = 220,000 ohms
R22 = 15,000 ohms
R23 = 1 n.gohm
R24 = 10,000 ohms
R27 = 47,000 ohms,

1 -watt

.006 /IX mica

Table of Values
Fig. 2. Circuit of the Natterbox SSB

R28
RFC1

Transmitter
= 220 ohms
= Midget transistor

type about
100 all

RFC2 = 2.5 mH 100 mA
SW1 = single pole rotary

low capacity
SW2 -= Single pole toggle

T = Command Re-
ceiver output
transformer or
similar (anode to
500 ohm load)

TC = Toroid coil, bifilar
windings on 1 in.
dia. ferrite ring
type WP.3808 in
SF6, S.T.C. Ltd.
(see text)

L I Modified plug-in
IF transformers
from BC -454
Command re-
ceiver (see text)

L2 = 30 turns 24g.
enam., close -
wound on in.
diameter alka-
thene (water pipe)
former

L3 5 turn link winding
at cold end of L2

XI, X2 8275 kc FT -243
crystals (see text)

X3 8273.33 kc FT -243
crystal

X4 Suitable FT -243
crystal to give
transmitter out-
put on 80m. or
160m. bands (see
Fig. 1)

D 1 , D2 Matched pair
Mullard 0A79
germanium
diodes

VI = 12AT7 Brimar
VIA = # 12AT7 Brimar

V2 = 12AX7 Brimar
V2A 12AX7 Brimar

V3 = 12AT7 Brimar
V4 = 6AG7

run in the heater wiring. Use the chassis as
one conductor and keep the live wiring close
to the chassis. Wire up the AF stages V1 and
V2, then test by connecting a pair of phones
across the secondary of T. A fairly sensitive
crystal microphone should be used ; there
should be ample gain and very little hum. If
all is well remove the valves and begin work
on the oscillators VIA and V2A. Both are
conventional Pierce type oscillators and C2
enables the carrier frequency to be " pulled "
to an optimum point on the HF side of the
filter response curve. SW1 is provided in
conjunction with R2 and R3 to enable some
carrier to get across the filter when required
as an aid to tuning up, or to produce an AM
signal acceptable by receivers without BFO's !
If a VFO is used it should have high impe-
dance output and the crystal X4 must be re-
moved from its socket.
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R4 R6

T C4

ICI
Xi

R2

\t, R3

SW4

C17

VIA

1

R

DI TC

I 5

(Toro i d

C

C24.1

R18 7 IR 22 M is VFO C22 t=x44
R49

R47 R24 C24 R23

C8 C9
r

V2A

SW2 HT+300v

FC2 C467
C14

V4

8
R15

6 II

104 4
- --I 5

R 28

k

g II

9'

k'
a" hct

VI: V3 - 2AT7
V2-42AX7

91 k

O 0
g

2
m 0

O 0
g3 a

V4- 6AG7

Fig. 2. Circuit complete of the "Natterbox " SSB transmitter/exciter, as described by G3BDQ in his article. Only four crystals are
involved, and they do not require either etching or grinding - see text. Many of the components used can be surplus items.

Test each oscillator in turn by listening on
the station receiver. Of the 32 crystals tested
by the writer in the prototype Natterbox only
one proved sticky and it was easily cured by
washing in luke-warm water with a little
household detergent added. Do not leave the
HT on when the crystals are removed from
their sockets or the sharp rise in anode currents
can damage the load resistors R4 and R27.

Balanced Modulator and Filter
The only important point to remember when

wiring the Balanced Modulator is the absolute
electrical and mechanical symmetry which
must be observed. The diodes D1 and D2
should be kept equidistant from the chassis
and have their leads trimmed to equal length.
If this is done there will be no need to use a
balancing trimmer on the input side. A
midget RF choke was used for RFC1 as it
fitted conveniently betweeen T and the slider

of R7.
The heart of the filter is the toroidal coup-

ling transformer. The necessary tight coupling
between X2 and X3 is achieved by having the
two halves of the toroid secondary bifilar
wound. This winding has a total nominal in-
ductance of 100 /LH, whilst the primary is
much smaller and is tuned to the carrier fre-
quency.
s The ferrite ring specified can be obtained

quite cheaply (see Fig. 2, Table of Values).
Similar rings from other sources can be used
but the winding data will not necessarily apply
in these cases and some experiment may be
necessary.

Before winding the toroid give the core a
coat of polystyrene cement and allow to
harden. To make the secondary, twist together
two lengths of 32g. enam. silk covered wire
about 4 ft. long and wind on 40 turns, spaced
so that half an inch of core remains for the
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primary winding. The latter is wound in the
same manner for 8 turns. Reference to Fig.
4 will show the toroid winding plan and it
should be noted that points 1 and 2 are ends
of the same wire. This also applies in respect
of points 3 and 4 ; 5 and 6 ; and 7 and 8.
The completed toroid must be liberally coated

140

57

with polystyrene cement to set the inductance.
Fig. 5 explains the method of mounting and

supporting the finished toroid. The numbers
on the six -point tag strip correspond with the
numbered points in Figs. 2 and 4. The com-
pleted toroid is positioned in the filter compart-
ment, as shown in the photograph opposite.
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Fig. 3. Chassis layout and drilling details - with dimensions given in millimetres - for the "Natterbox " SSB LF-band trans-
mitter. A standard size of aluminium chassis is used.


