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SLIMLINE MASTS or LATTICE TOWERS
FIXED TOWERS or MOBILE TRAILERS

THE WAY AHEAD

PORTABLE MASTS or WINDOW MOUNTING
YOU NAME IT! WE PROBABLY MAKE IT!

SOME TYPICAL DESIGN FEATURES
 VERSATILE MOUNTING, POST, WALL OR TRAILER.
 UNIQUE 15FT SECTIONS FOR MINIMUM LOWERED

HEIGHT AND EASY TRANSPORT. (CAN HELP PLANNING)
 PURPOSE DESIGNED AND ENGINEERED TO B.S.I.

STANDARDS: WIND LOADS TO CP3 CHAP V PT 2.
 ROBUSTLY CONSTRUCTED IN QUALITY STEEL ITO BS

1775. BS 980. BS 43601.
 OPTIONAL HEAD UNITS (Extra).

 WELDED BY ELECTRONICALLY CONTROLLED M.I.G. FOR
EXTRA STRENGTH TO BS 4872.

 MORE THAN 50 TYPES OF MAST OR TOWER FROM 30FT
TO OVER 100FT.

 TELESCOPIC TILTOVER FOR EASY ACCESS.
 SAFETY LATCH TO RELIEVE CABLE.
 SIMPLE WINCH OPERATION (Single and Double).

41 HOT DIP GALVANEED FOR PROTECTION (BS 729).

A FEW POPULAR MODELS FROM OUR WIDE RANGE
SLIMLINE MAST SM30, Unobtrusive, Telescopic, Tiltover,
up to 31ft. SM3OWM (Wall Mount) £230.00. SM3OPM (Post
Mounting) £241.00. Optional Reducer Tube RT1 £12.50. Rotor
Head RH1 £30.50. Ground Socket GS1 £23.50.

LATTICE TOWERS - TELESCOPIC - TILTOVER
Series 1. 32AT.AT32PM for £363.00. AT32WM £348.00
Series 2. Heavy duty 44ft. AT42PM £461.50. AT42WM
£445.00. 56ft. AT52PM £599.50. AT52WM £579.00.

Prices include all winches, luffing gear, brackets, head unit
etc. As applicable. Mainland carriage (door to door). And
VAT @ 15%. Terms C.W.O. Send for details.
Prices may alter. Please allow up to 28 days for delivery.

We design - we make - we supply direct. At manufacturers prices. You get best
value and service. We offer no gimmicks. No free gifts.

Just competitive prices, quality, reliability and know how.
Don't delay send 6x9 SAE for literature.

Callers welcome.ISamples on display. Opening hours: Mon -Fn. 9 am -5 pm.
Sat. 9 am -12.45 pm.

Min

ALL ALTRON PRODUCTS ARE EXCLUSIVELY MANUFACTURED IN THE U.K. BY

ALLWELD ENGINEERING
UNIT 6, 232 SELSDON ROAD, SOUTH CROYDON, SURREY CR2 6PL.

Telephone:
01-680 2995 (24 hr) 01-681 6734

NAN, I AHD

VISA

VISA

PM COMPONENTS LTD.
SELECTRON HOUSE, WROTHAM ROAD, MEOPHAM GREEN, MEOPHAM, KENT

PHONE 0474 813225. TELEX 966371 PM COMP

NEW BRANDED VALVES
A2087 11.50 ECC85 0.60
A2134 14.95 ECC88 0.85
A2239 6.50 ECC91 2.00
A2900 11.50 ECC804 0.60
C1148A 115.00 ECC807 2.50
DAF91 0.45 ECF80 0.85
DAF96 0.65 ECF82 0.85
DET22 28.00 ECF86 1.70
DET24 35.00 ECF806 10.25
DF91 0.70 ECH3 2.50
DF92 0.60 ECH35 1.60
OF96 0.65 ECH42 1.00
DX91 0.90 ECH81 0.58
DK92 1.20 ECH84 0.69
01(96 2.60 ECL80 0.60
DL92 0.60 ECL82 0.65
DL96 2.50 ECL84 0.74
DLSIO 8.00 ECU36 0.74
DLS16 10.00 ECLL800 16.95
DM160 2.76 EF37A 2.00
DY136/87 0.65 E 39 1.00
DY802 0.72 EF42 3.50
E8OCC 7.00 EF55 2.25
E80CF 10.00 EF80 0.56
E8OF 13.50 EF83 3.50
E80L 11.50 EF85 0.50
E81CC 3.50 EF86 2.50
E82CC 3.50 EF89 0.86
E83CC 3.50 EF91 1.25
E83F 3.50 EF92 2.50
E86C 9.50 EF93 0.8
588C 7.95 EF94 0.85
E88CC 2.60 5E183 0.65
El 30L 19.95 EF184 0.55
E 1 80F 6.50 EF1304S 11.50
E182CC 9.00 EF806S 14.50
E810F 16.00 51490 0.72
EABC80 0.66 EK90 0.72
EAF42 1.20 EL33 5.00
E891 0.62 E L 3 4
EBC81 0.85 Philips 3.50
EBC91 0.75 2.25
EBF80 0.50 EL36 1.50
EC8010 6.00 EL38 6.00
EC90 0.70 EL82 0.58
ECC81 0.85 51.84 0.69
ECC82 0.55 51.85 4.50
ECC82 Philips EL86 0.85

1.10 EL90 1.25
ECC83 0.65 EL360 7.95
ECC83 Philips 51.519 6.95

1.10

EM80
EM81
EM84
EM85
EM87
EN91

0.70
0.70
1.10
1.10
2.50
1.10

EN92 4.50
EV84 6.95
EY86/87 0.50
EY88 0.55
EZ80 0.60
EZ81 0.60
EZ90 0.96
01/3710 30.00
G55/1K 9.00
GS10C 12.00
GY501 1.20
GZ30 1.00
GZ32 1.00
0233 4.50
GZ34 2.15
0237 4.50
K766 USA 7.15
K766 UK 10.50
1(177 9.50
KTBEI USA 9.00
1(788 UK 13.50
KTW61 2.00
M8079 6.00
M8083 3.25
M8100 2.85
M8137 5.50
M8162 5.50
ME1402 29.50
N78 14.95
042 0.85
0132
PC86
PC88
PC97
PC900
PCF80
PCF82
PCF86
PCF200
PCF201
PCF801
PCF802
PCF805
PC F8013
PCH200

0.85
0.80
0.75
1.10
0.75
0.65
0.60
1.20
1.80
1.80
1.35
0.60
1.25
1.25
1.10

PCL82
PCL83
PCL84
PCL85
PCL86
PCU305
P0500
PFL200
P136
PL81A
PL84
PL500
PL504
PI.508
PL509
PL519
P1.1302

PY813
PY500A
PY800
PY801 0.79
00V02-6 12.75
00V03-10 5.50
OOV03.20A

18.50
00V06.40A

18.00
Q5150/45 7.00
QS1200 3.95
001209 2.00
001212 .3.20
OV03.12 4.95
UCH81 0.66
UF80 0.80
UL84 0.85
YL1020 29.00
Z759 19.85
ZM1001 5.00
1X28 1.15
2021 0.95
21(25 24.95
4CX2508 37.50
4CX350A71.50
4X150A 25.00
5U40 1.00
5U4GB 2.50
5V4G 0.75
5Z4G 0.85
6487 0.60
6488 0.66
6AC7 2.00
6AF4A 2.50
6AG7 1.95
64146 1.50

0.80
2.50
0.85
0.80
0.85
0.90
3.50
1.25
0.95
0.72
0.66
095
0.95
1.95
4.85
4.95
5.50
0.82
1.79
0.79

6427 2.00
6AK6 2.00
6AL5 0.52
6AM4 3.25
6AM5 6.00
6AN5 3.95
6A05 1.20
6455 1.50
64570 7.50
6AT6 0.75
6AU6 0.85
6AV6 0.72
6AVV8A 2.95
6846 0.69
68A7 4.50
68484 3.50
6BE6 0.72
6606 1.00
68H6 1.95
61326 1.20
6BL7GTA 3.95
6BN7 4.50
6858 2.75
68R7 4.15
68R8A 2.15
68S7 4.50
68W6 5.35
6BZ6 2.00
6C4 0.80
6C5 1.95
6CH6 10.35
6CL6 3.50
65A8 2.50
6F6G 2.00
6E28 1.25
6G148A 080
6GI(6 2.00
6H6 1.35
6.15 1.50
6.150 0.75
6.16 0.65
6286 3.96
6JS6C 3.50
6KD6 4.50
6L6GC 2.50
6L6GT 2.75
6U8 085
6V6GT 080
6X5GT 0.50
787 1.40
7S7 3.00
866A 3.50
11E2 16.50
12AT6 0.59

12A17 0.85
12AT7WA 2.50
12AU6 1.50
12AU7 0.55
12AV6 0.80
12AX7 0.65
12AX 7WA 2.50
12AY7 4.00
12AZ7A 1.95
12846 1.50
1213E6 1.05
1213H7 1.80
12E11.6 0.70
12BY7A 2.75
12E1 17.95
12GN7 3.95
12HG7A 3.95
30FL2 1.35
401(06 4.50
38HE7 4.50
75C1 1.70
85A1 6.50
85A2 2.00
90CG 13.15
92AG 12.50
92AV 12.50
15082 3.95
150C4 2.15
807 1.50
811A 12.95
813 18.50
833A 115.00
5642 8.50
5651 3.20
5670 3.50
5687 3.50
5696 3.50
5749 2.50
5751 3.50
58144 3.25
5842 6.50
5965 2.25
6060 2.25
6080 5.75
61468 6.45
68838 6.45
7025 2.50
7027A 4.65
7199 3.20
7247 2.00
7360 7.50
7475 5.00
7591A 3.95
866A 3.95

INTE RATE
CIRCUITS

AN2140 2.50
AN240 2.80
LAA400 4.15
L44422 2.50
LC7120 3.25
LC7130 3.50
LC7131 5.50
LC7137 5.50
M83712 2.00
MC1330P 0.76
ML23113 1.75
SL901E1 4.85
SL917B 6.65
SN76003N 1.95
SN76013N 1.95
SN76023N 1.95
SN76033N 1.95
SN76131N 1.30
TAA6618 1.20
TA7061AP 3.95
TA7120 1.65
TA7130 1.50
TA7204 2.15
TA7205AP 1.50
TA7222 1.80
TA7310 1.80
TBA120S 0.70
TBA5200 1.10
TBA530 1.10
TBA540 1.25
TBA5500 1.45
TBA641.EIX 1 3.00
TBA800 0.89
TBA810S 1.35
T8A9200 1.65
TDA1004A 2.20
TDA1170 1.95
TDA1190 2 15
TDA1327 1.70
TDA1412 0.85
TDA2020 2.45
TDA2030 2.80
1042532 1.95
1DA2540 1.25
TDA2590 2.95
TDA2611A 1.95
UPC566H 2.95
UPC575C2 2.75
UPC1001H 2.50
UPC1025 2.50
UPC1156H 2.75
UPC1182H 2.95
UPC1185H 3.95
UPC2002H 1.95

SEMICONDUCTORS
AC127
AC128
AC141K
AC176
AC 176K
AC187
AC187K
AC188
AD142
AD149
AD161
AD161/2
AD162
AF124
AF125
AF126
AF127
AF139
AF239
AU106
AU107
AU110
AU113
BC107
BC108
BC1098
BC139
BC140
13C141
BC142
BC143
BCI47
BC148
BCI49
BC157
BC158
BCI59
BC160

020
0.20
0.34
0.22
0.31
0.25
0.28
0.26
0.79
0.70
0.39
0.90
039
0.34
0.36
0.32
0.32
0.40
042
2.00
1.75
2.00
2.95
0.10
0.10
0.12
0.20
0.31
0.25
0.21
0.24
0.09
0.09
0.09
0.12
0.09
0.09
0.28

BC170B
BC 171
BC 172
BC 1738
BC182
BC183
8C184LA
BC212
BC212L
BC213
BC213L
BC237
BC238
BC307
BC327
BC461
BC478
BC547
BC548
BC549A
BC557
BC558
130131
BD132
BD133
BD135
EID136
BD137
BD138
80139
BD140
8E179
6E180
13E183
BF194
13E196

13E197
8E198

0.15
0.09
0.10
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.10
0.09
0.09
0.10
0.35
0.20
0.10
0.10
0.08
0.08
0.10
0.32
035
0.40
0.30
0.30
0.32
0.30
0.32
0.30
0.34
0.29
0.29
0.11
0.11
0.11
0.16

0.14
0.40
0.28
0.28
0.34
0.30
0.26
0.32
0.30
0.25
0.21
0.21
0.25
0.77
1.49
1.49
1.20
1.22

BU108 1.69
BU124 1.00
BU126 1.60
BU205 1.30
BU208 1.39
BU208A 1.52
BU326A 1.42
BU526 1.90
MRF450A

12.50
MRF453 17.50
MRF454 23.50
MRF475 2.50
MRF477 10.00
0071 0.40
8200813 1.70
R20108 1.70
R2540 2.48
11P29 0.40
11P29C 042
TiP30C 043

8E199
8E200
BF258
BF259
BF336
BFX 29
BFX84
BFX85
BFX86
BFX88
BEY50
BFY51
BFY52
BFY90
81106
87108
81116
8U105

11P31C
TIP32C
T1P41C
TIP42C
TIP47
TIPI46
11P2955
TIP3055
TIS91
253054
2N3055
2N3702
2N3704
253705
253708
253773
255294
2N5296
255496
2SA715
2SC495
2SC496
2SC1096
2SCI173
2SCI306
2SC1307
2SC1449
2SCI678
2SC1945
2SC1953
2SC1957
2SC1969
2SC2028
2SC2029
2SC2078
2SC2091
2SC2166
2SC2314
35211
350234

0.42
0.42
0.45
0.47
0.65
2.75
0.80
0.55
0.20
0.59
0.52
0.12
0.12
0.12
0.12
1.95
0.42
0.48
0.65
0.95
0.80
0.80
0.80
1.15
1.00
1.50
0.80
1.25
2.10
0.95
0.80
1.95
1.15
1.95
1.45
0.85
1.95
0.80
1.95
0.50

Many otnei items available
Please phone send list for quote

Goods normally despatched within 24 hours

CALLERS WELCOME
* Entrance on A227 50yds * HoursSouls of Meopnam Green
Export entwines welcome Mon. -Fri. 9.30-5.30

P. & P. 50p. Please add V.A.T. at 15%
* 24 -HOUR ANSAPHONE SERVICE *
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Please address correspondence
to:

Ham Radio Today,
145 Charing Cross Rd,
London WC2 OEE.

SLAPPED WRIST

Frank, Don't get political and start printing
view points which have been slanted to
provide a platform for non -radio viewpoints,
please. P Thompson sent a letter,
condemning the patron of the RSGB, for his
views on the nuclear issue, which is to my
mind too tenuous a connection to be worthy
of printing. Next it'll be a condemnation
because he doesn't specify free-range eggs
at his breakfast, or wear Gay -Lib badges or
suchlike. Keep it relative: if he makes
comments - or anyone for that matter -
directly involving radio, print them and be
blessed by all, but don't let non -radio
viewpoints or bias sully your pages,
however clever the hidden intent. Our
magazine is called 'Ham Radio Today', not
'Letters which must mention the word radio
at least once'.

BRIAN EWING G6UBB

SUGGESTIONS

Sir, Thank you for an excellent magazine
with just the right amount of technical
articles written in a readable manner.

I would like to see a series on the Trio
TS520/520S/520SE TX/RX which had a
seven year production run. I thought your
Upgrading the KW2000 was very good.

Any thoughts on a 29MHz linear
transistor (and valve!) for the FM mode? As
an add on to the popular CB conversion
rigs and perhaps conversion details of
suitable rigs like the Icom IC8 1050, D.N.T.
and Multimodes.

Finally an article on 28-29MHz band
with a detailed list of all beacons, repeaters
with frequencies and band plans.

I look forward to future issues, good
luck.

E McLEAN GM4EWM

EDITOR: A WALLY?

Sir, I regret I must take you to task over
your comments at the start of the Azden
PCS 4000 user view.

I have many interesting QSOs on 2m
FM and SSB and listening on the band I do
not agree with your comments about the
bands being an extension of the CB bands.

I quite often learn things by having
QSOs even after many years on the bands. I
find 2m very interesting and there are many
things that can be learnt about propagation.

There are a lot of ex -CB operators
being licensed in this area and I think they
make very good radio amateurs.

If the RAE is so easy why do so many
fail?

Another thing I found out last Sunday
was that I could have a QSO on 2m with my

FT209 handheld with rubber duck aerial at
a distance of 50 miles. I was very pleased
with this result.

G E R DENMAN G3MEW

WALLIES

Frank, I am one of the many people who
operate liivf Hz SSB, legal or not. This isn't
what compelled me to write. Brian A Carter
G8ADD is the reason and many more of the
same fraternity. Why should a guy with the
brains he is supposed to have resort to
"Pathetic Wally" when referring to SSB CB
users. Okay, I admit there are quite a lot of
'Wallies' on SSB CB but not all of us are in
that category. There are quite a lot of us
that are very serious in our 'DXing'. I myself
have had QSOs all over the world using
12W, and found it very exhilarating to be
able to obtain a QSL card from Indonesia
going the long way around.

I was one of 1100 who bothered taking
the RAE on May 16 but if this guy and
others like him are the sort of people I'm
liable to meet then I won't even send for my
ticket. At least SSB CBers don't 'blank' out
repeaters for hours on end on purpose. And
does Gf3ADD realies that quite a lot of
interference on 27MHz is caused
by ...'Hams' Amateurs?

HARRY M C HALL

VISITING MALTA?

Sir, I would like to draw the attention of
your readers that, if anyone intends to visit
the Island of Malta, the MARL Amateur
Radio League of Malta will extend a big
welcome to them.

The club is situated in the central part
of Malta, a village called Attard, and the
meetings are held on Tuesdays and
Thursdays from 10.00 to 20.00hrs and on
Sunday mornings from 10.00 to 12.00hrs.

Further information will be given to
anyone interested from the secretary:- Mr
Walter A Gatt, 9H1DU, Box 575 Valletta,
Malta.

Your journal is getting more popular
amongst our members.

W A GATT 9H1DU

SPEECH PROCESSORS

Sir, In view of your article on 'Speech
Processors', may I make an appeal through
the columns of your excellent mag.

Twenty years ago, the AM and SSB
protagonists argued the case between the
two modes - SSB won after a period of
'cleaning up'. Today, we are in a similar
situation of cleaning up or (trying to) as the

new argument exists between processor
users and those who will never use one.
History will prove the processors will win,
but, please, if you insist on greater talk
power, then use it wisely and with
responsibility.

The indiscriminate use of the SP is
noticed too often when on many occasions it
is totally unnecessary. Typical is 5 & 9 Plus
both ways with processors. To educate the
use of the SP would be almost impossible.
So many rigs have different mic/mod
characteristics. Just a brief listen will
confirm an equal number of undermod to
overmod signals so there are times when an
SP becomes a useful mic amplifier but too
many times it becomes an overdriving,
distorting, band spreading, anti -social, ALC
thumping, indiscriminate, obnoxious, TVI
generating, ego building, bottle bashing or
transistor terminating, switch -off condition,
menace.

Listen on 20m and hear the 3 & 9 +20
brigade, that's right 3 & 9 +20. Don't
hesitate to give such a report, but make it
very short. Makes 'em think!

GEORGE CLARVISON G3RHM

RAYNET GOES CB?

Editor, I see from Cycling that REACT and
ambulance men using CB radios, and off -
duty policemen helped at the Great Bike
Ride to Brighton recently. According to
RSGB News, RAYNET and radio amateurs
had this job with several fixed base stations
on high ground between London and
Brighton.

I wonder which is right or did REACT

" We're very keen conservationists,
- won't even use the limiter on the
Woodpecker . . . "
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and RA YNET work together as they did in
some areas during the Great Snowstorm
some years ago?

Possibly Home Office refused to let
RAYNET do the job? Will we fare better
under our new bosses, the Department of
Trade and Industry? I doubt it unless we are
prepared to take action when annoyed!

L S CHASE GBBHT

UPGRADING THE FT200?

Frank, I read your articles with great
interest. In fact all of the magazine. I find
the reading very entertaining and
educational. I have read the articles of
upgrading the KW2000 with some interest.
It is an old but good rig and I am sure many
of your readers have welcomed this article.
Now, how about a follow up on another
equally good rig, the Yaesu FT200. it was a
toss up as to which one I bought. The FT200
came up first and I am very pleased with it.
I can't operate it yet, but I don't intend it to
be long before I am licensed to do so. Dah
di Dah.

I am waiting for the results of the May
exam, so keep your fingers crossed for me.

GORDON CROWHURST

RF SWEEP GENERATOR

Sir, look forward to each month's issue, this
month's Omega project being especially
interesting. I intend building this for my
future Class A licence. Must say I would
rather the A licence was G 1, and not G
ZERO!.

Could a good RF sweep generator
design be a future project? I have wanted
one for a long while but the few published
designs I have seen were either too simple
or restricted in range, others required
'special' parts and a couple did not seem
repeatable! Please consider this request if
you would be so kind, low LF to high VHF
should cover most requirements, and I have
a feeling that quite a few home -brewers
would like to build one. Like the
Technicalities design this month - keep up
the good work.

MIKE SHEPHERD MTV/

Yes; a sweep generator is a useful gadget.
The only thing -stopping us publishing a
design for one is that we don't have a
suitable design to hand. Any offers? Money
awaits - Ed.

TERRIFIED

Frank Simpson's letter (July) in defence of
the RSGB terrifies me! Effective
representation of the interests of radio
amateurs can never be based upon the idea
of "..obtaining concessions from the Home
Office.." and it is high time the supposed
champions of amateur radio recognised this
fact, acted upon it, and stopped filling their
collective trousers with terror that some
nasty civil servant will revoke all their
licences overnight. Good radio men they
may be; as politicians they are totally
outclassed.

But I might just be wrong.
For a start, Frank, let's have a £10

licence fee and a total rewrite of existing
licensing conditions. As you are so
confident of the expertise of the RSGB, I
should be content to leave the fine points to
them for negotiation but the final draft must
apply equally to all UK transmitting stations
and include effective means of preventing
violations. It is also an essential pre-
requisite that I see some action immediately
- no, I don't mean the start of three years
of desultory skirmishing prior to the
opening of out-of-date talks - I mean the
formation of The Radio Amateurs Rights
Association which lobbies Members of
Parliament, makes a nuisance of itself in the
interest of radio amateurs and tells the
Home Office what it wants and is
determined to obtain.

Otherwise, let's all do our DXing on HF
with no age limits, no exams, no licences
and no restrictions; then there's no need for
the RSGB at all. This approach has the
added advantage of solving your problem of
alleged prejudice by Ham Radio Today.

JG STORRY G4OID

VINTAGE PHONETICS

Frank, As a comparative newcomer to the
gentle art of amateur radio, I felt quite
proud of my knowledge of the international
phonetic alphabet in current use, and also
the fact that I well remembered from my
service days with the RAF the 'Able Baker
Charlie Dog' pronunciations.

I also excelled from those good old CB
days in the humourous versions such as Hay
for horses, Beef for dinner and Cee for
yourself, etc, therefore feeling a certain
invincibility during phonetic exchanges on
air!

My illusions are now shattered, having
been informed by a G3 veteran that
amateurs and service personnel also used a
phonetic style which has now practically
died out and is remembered by only a
few ...I refer of course to such designations
as "Ack-Ar 88" - for that particular
receiver, "Ack-Emma" and "Pip -Emma" for
morning and afternoon, and lately, just
heard on air, the revived Marconi Radio
call sign '2MT which comes across as "Two
Emma Tock".

Can any reader or magazine staffer
please enlighten me and the Radio Malt
Club members as to the remainder of this
wonderful and vintage phonetic code?

PETER MURRAY G4UBV

OTT

Frankly Frank you have gone OTT with your
first comments on page 63, August Ham
Radio Today. 2m FM is a million miles apart
from 27MHz FM. You obviously don't listen
to either band. Subject matter is up to the
individual, and what you call banal is other
amateur's choice. I agree that some radio
procedure is suspect, especially for a month
or two after new licences are issued en
masse, ie. March/September, but this
normally settles down in Kent anyway. I take
it from your comments that you don't like B
licencees even though these are the majority
of your readers.

Once again the same old arguments
about the multi -choice and home brew.
Multi -choice is with us to stay Frank,
whether you like it or not. What you are
really saying is it's not the elite little club it
used to be. Many GEs and new G9s do
make their own equipment and experiment
but you are too biased to notice.

Many new amateurs and future
amateurs did, and are, studying very hard
(not wiring plugs). Lorry drivers, dustmen,
ordinary working class people, not only
electronic whizzkids and equipment
reviewers.

You are far too out of touch to be the
editor of a new magazine.

And to my last comments, I don't think
even you or many other amateurs are
capable of making transceivers 1% as good
as the equipment you constantly slag. The
word amateurs means what it says, not
professional.

I look forward to seeing if you have the
bottle to print this.

PETER STONELL G4TLB

Frank, Brilliant. Scintillating. All is
forgiven. When I first picked up a copy of
Ham Radio Today and thumbed through it I
exclaimed to myself. 'Oh. not another!'

Your review of the Asden PCS4000
deserves a gold medal, as do your opening
remarks. I've been reading the hobby mags
since the early thirties and seldom have I
read such an honest and outspoken review
that does not kow-tow to the manufacturer
and/or importer for fear of losing their
advertising revenue. Whilst some of your
reviews do lack some technical detail, their
general excellence is the main reason why I
am hooked on HRT. But keep up the
standard.

Another gold medal for catering for
the newcomer wherein the future of our
hobby lies. Radcom and the RSGB seem not
to have realised that the majority of today's
hams are relative newcomers and they fail to
cater for the G6/8s. I've been frequently
criticised for knocking the RSGB, albeit
they, as our representative body will contine
to have my loyal support. I'd wager that less
than half of the class B licencees understand
the type of article that is written up in the
official journal. Pat Hawker's TT column is
probably the exception.

Although licenced since 1946 and
active on 80m through 2m, most modes
including Oscar and RTTY, I freely admit
that the best of my technical years are long
since passed and there are many G6/8s who
know one hell of a lot more about radio than
I have known and ever will know. At the
other end of the scale the state of the hobby
is appalling. Last Sunday I was doing some
antenna tests and was told - "You've gone
up one on the meter. One dee bee. It says
dee bee under the needle". In all other
respects, other than radio, this person was
most interesting to talk to. A little later a G8
put me right about something I had not
understood about a repeater.

The newcomers greatest asset lies in
their enthusiasm for this all absorbing
hobby. They should be given every
encouragement to improve their technical
knowledge before and after the RAE. You
are doing just that. Congratulations.

V J COPLEY-MAY G3AAG
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RADIO
TOD

News about amateur radio compiled by Richard Lamont G4DYA

AMATEUR LICENSING MOVE
Amateur radio licences will be issued
and renewed by the Post Office as from
19 September 1983.

The transfer of amateur licensing
from the Department of Trade and In-
dustry's Radio Regulatory Division to
the Post Off ce was announced by Alex
Fletcher MP, minister responsible for
corporate and consumer affairs at the
DTI, in reply to a Parliamentary ques-
tion from Geoff Lawler MP (Bradford
North). Mr Fletcher said " The Post
Office, who will computerise the opera-
tion as soon as possible, are prepared
to guarantee a turn -round in normal
conditions of five working days and at

peak times of ten. This will help to en-
sure that the recent improvement in the
speed of issue of these licences is main-
tained".

Applications for new licences on
or after 19 September should be sent to
the Radio Amateur Licensing Unit,
Chetwynd House, Chesterfield, Derby-
shire S49 1 PF (Tel: Chesterfield (0246)
207555). Application forms can be ob-
tained from the same address.

Amateurs who hold licences due for
renewal during or after October will re-
ceive a reminder from the Post Office -
these will be sent out from 19 Septem-
ber onwards.

50MHz FOR ALL?
UK radio amateurs will get a 50MHz
band when 405 -line TV closes down
next year, providing that there is room
for it in Band I (41-68MHz).

At the moment a team of fre-
quency planners is deciding how the
VHF TV bands will be used when the
old black -and -white transmissions close
down. The majority of the space will be
allocated to civil land mobile radio, but
the planning engineers have been told to
find room for amateurs at 50MHz if at
all possible.

The Government has not yet deci-
ded whether Class B licencees would be
allowed on to any new 50MHz band.
Whitehall sources say this would depend
on the outcome of talks with both any
other users sharing the allocation, and
the RSGB.

BELGIUM - UPDATE
More news of the Belgian saga is emer-
ging day by day: this is the latest posi-
tion at the time of writing.

Apparently pressure from CB
groups was behind the idea to introduce
a novice licence. With minimal technical
qualifications, apparently a very simple
questionnaire of a semi -technical nature,
this licence would have allowed the use
of 15W of FM anywhere in the two
metre band. After strong protests from
the UBA, this proposal has been cut to
145-145.8MHz. Also, all of the other
changes (listed in the September Radio
Today pages) have been postponed by a

few weeks. They were originally going
to take effect from 15 July.

The UBA's reaction to the news
was to lobby leading politicians and to
get maximum media coverage of their
views. They pointed out that amateurs
had shared primary status on these
bands, anG that the Belgian Government
is a signatory to WARC '79.

The RSGB says that although it is

extremely concerned by what has hap-
pened in Belgium, it seems that it is an
internal Belgian matter rather than the
"thin end of a European wedge".

MAY RAE RESULTS
5,307 people passed the Radio Ama-
teurs' Exam in May; this is 70.5% of
those who sat it. 2226 failed. A further
444 people applied to take the exam
but never turned up.

Here's a novel way of supporting special
event station aerials. The Sefton Ama-
teur Radio Club borrowed this 52ft high
hydraulic platform for GB4WMS at the
Wigan Motor Show.
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OSCAR 10 SURVIVES
The latest amateur satellite Oscar 10 is
working almost perfectly despite being
damaged during its launch.

Shortly after Oscar 10's motor
was fired, a damaged fuel valve stuck
open, making the 'burn' last for too
long. This put the satellite into the
wrong orbit. AMSAT says, however,
that the satellite will be usable for about
11 hours a day (in the Northern hemi-
sphere) instead of the planned 16 hours
a day. It is expected that in about 12 to
18 months the orbit will drift to favour
the Southern hemisphere, with Nor-
thern stations only in range for about
three hours a day.

AMSAT says that radiation from
the Van Allen belt will not be as serious
a hazard as was feared at first, so

Oscar 10 should stay operational for
many years. Luckily the 'bending' of
the 144MHz aerial has done little da-
mage to its performance.

'HAM IN SPACE' DELAYED
The Space Shuttle launch which was to
have carried Dr. Owen Garriott W5LFL,
complete with two -metre rig, has been
put back until October, perhaps even
later.

At the time of writing the frequen-

cies for the Shuttle link -up have not
been decided. At first it was suggested
that frequencies above 146MHz should
be used for the Earth -to -space up-
link, but the International Frequency
Registration Board (IFRB) objected,
because the Region 1 amateur allocation
only goes as far as 146MHz.

Now NASA engineers are running
elaborate computer programs to calcu-
late which frequencies in the 144-146
MHz band can be used without causing
interference to other Shuttle systems.

A normally reliable source has told
HRT that a rumour that repeaters
would be used as 'gateway' units to the
Shuttle is incorrect.

GRANBY HALLS
The annual amateur radio show at the
Granby Halls, Leicester, is going ahead
this October in spite of the Amateur
Radio Retailers' Association moving
its venue to Doncaster.

Amateurs and traders who wanted
the Leicester exhibition to continue
approached Frank Elliott G4PDZ, the
Secretary of the Leicester Radio Society
to see if anything could be done to save
the show. The Society joined forces
with the Leicestershire Repeater
Group, and they are staging what
they describe as the 'Twelfth Radio
Amateur Show' at the Granby Halls on
Friday and Saturday 28/29 October.

" . you're my first contact from the new OTH . . . "

COMMENT
I am leaving Ham Radio Today to pursue other publishing interests not connected with our hobby.

My privileged position as founding editor of this magazine has given me an insight into amateur radio which
is not usually available to those for whom it is a hobby rather than a profession. In short, the course which
amateur radio appears to be taking fills me with pessimism. In the space of a few very short years, I have
watched our hobby change from a dynamo of inventiveness and improvisation to a machine of sterility and
tediousness.

I could argue that 'all you need to get on the air is a valid credit card' lies at the root of the trouble.
Certainly home construction gave amateurs something to talk about, and the 'off the shelf' syndrome is surely
killing the hobby. However, this is just a symptom of deeper trouble.

Frankly, it is now too easy to become a radio amateur with the result that the ranks are filled with non
technical operators, the same sort of people that salivate over adverts in the camera and hi-fi mags. These aren't
radio amateurs. They're knob twiddlers with lots of money._ Nothing to do with the ability to send morse,
Class A, B or whatever. Their licence says that they are radio amateurs but their committment to the hobby
runs quite a bit short of some SWLs, CB'ers and unlicenced pirates. In fact, some of the most interesting
conversations that I have had while editing this magazine have been with SWLs, CB'ers and pirates...

For proof of this, one only has to listen to 2m. When I first came on the air with the callsign G8SNW in
1979, the entire band was alive with reasonably interesting chat. There were those that could bore the hind leg
off a dead sheep but there always were. Now, the 2m band is un-naturally quiet, full of people maintaining
listening watch with incredibly expensive equipment, frightened of calling 'CQ' because they know that they
are going to be bored with the result.

For me, the division is quite clear. Amateurs who took and passed the written exam are (generally) of a
different, higher calibre to those who subsequently passed the multiple choice RAE. The Radio Amateurs'
Exam is now so simple that a backward baboon could pass with a credit in at least one half. It doesn't bode
well for the future.

Frank Ogden G4JST
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ALL MODE
TRANSCEIVER

Part 3:
Synthesised VFO
Part three of this major series concerns the PLL Synthesised VFO module, the

Digital Frequency Display, and a receive only SSB adaptor. With these
modules, OMEGA becomes a 10 band SSBI CW receiver,

For all those who have built any of the G4CLF or G3ZVC designs, this VFO
can be easily adapted to work with a 9MHz IF and provides an excellent

companion unit. Details are given in the text.
In fact, most of the remaining OMEGA modules can be used with such 9MHz

designs, filling the gap of published modules needed to turn them into
complete Transceivers.

By Frank Ogden G4JST and Tony Bailey G3WPO.

Critical area

A VFO/LO system should possess a
handful of obvious qualities. It
should cover any/all bands, offer a
stable reference source irrespective
of the band in use and provide
facilities such as IRT. In addition, it
should deliver enough drive for use
with modern high level mixing
systems and - preferably one
supposes - a digital readout of the
operating frequency.

The average Japanese box offers
all of these qualities. The average
magazine design has some of them.
Generally, though, the story ends
there. The invisible, and therefore
neglected, side of the coin is
spectral purity. This is not just some
idealistic goal for those who would
blind others with science, it has real
significance in the crowded
conditions of the HF bands. There
are two kinds of purity which the LO
(local oscillator) circuitry should

possess: minimal noise sidebands
within a few kilohertz of the nominal
carrier (or local oscillator)
frequency, and insignificant
spurious products several MHz out
from the operating frequency.

The need for these stringent
demands may perhaps not be
immediately obvious. One may
imagine that SSB/CW receiver
selectivity is totally dependent on
the crystal filter used in the IF strip.
You shell out £24 or whatever and
confidently expect that the crystal
filter will provide the 90 or 100dB of
selectivity specified by the
manufacturer. Not so.

Reciprocal mixing

Say, for instance, that you are trying
to copy a weak signal around the Si
mark. You want to hear it because
it's exotic DX. At the same time, a
broadcast station is operating 10kHz
away (yes, we are talking abut 40m!)

which, on tune, produces a signal of
S9+ 40dB. Assuming that the
receiver system incorporates all the
latest buzz gimmicks such as a
Schottky ring high level mixer and
10 poles of IF crystal filtering, you
might reasonably expect to copy the
DX. The chances are that you won't
because the wanted signal will
appear to be swamped with noise,
even though the manufacturer may
quote 100dB+ of dynamic range for
his equipment.

What happens is this. The two
signals may differ by 90dB in signal
strength although the noise content
of the LO signal may only be 60dB
down on its on -channel output
10kHz away from its nominal
frequency. This noise flank on the
main LO signal mixes with the
strong broadcast station to produce
a random pattern of noise - in -
channel - which could be up to
30dB stronger than the wanted DX.
In this rather extreme example the
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Block
diagram

DC CONTROL VOLTAGE TO VCO
IC8

TR31

of VFO
system

IC6 to
TR3.1

LOOP

FILTER

LO FREQUENCY
PHASE

COMPARATOR 1624
IF SIG + 10.71

1 TO

LO FREQUENCY
2MHz

RFC9, C86 SI31.1

VCO 0 OUTPUT

TR1, TR2 C87
CENTRE FREQUENCY

VFO
LOW PASS

FILTER
LOOP

SWITCHED FOR
EACH BAND

1 TO 2MHz <2MHz MIXER
TRla

CRYSTAL SWITCHED
to FOR EACH BAND

1 TO 2MHz
TR23

CRYSTAL

LO FREQUENCY IMINI - 1 OSCILLATOR

EXAMPLE: Set tuned to 14.15MHz
VFO. 1.15MHz
XTAL  23.7MHz
VCO 24.85MHz LO output

TRO to TR13 operate as DC hand switches for PIN diodes D2 to 1311
The VCO inductors comprise L2 to L11

operator probably wouldn't be able
to copy anything less that an S4
signal even though the receiver had
a paper specification suggesting
that it would be able to.

Synthesisers

Most commercial gear now uses
digital synthesis techniques because
of the operating versatility which
this type of system allows. It offers
fast/slow tuning, complex memory
facilities, 'multiple' VFO s and a
large number of other 'desirable'
things. What it is very bad at pro-
viding is a decent RF performance
ie, its prime function. This is
because the cleanliness of any
phase locked loop synthesiser
system is largely dependent on the
individual channel spacing.

Generally speaking, the PLL
can only produce a 'clean' RF spec-
trum within the bandwidth of the
loop but - this is the whole point -
the bandwidth of the loop will be
typically less than half the channel
spacing of the basic synthesiser
system: When directly synthesised
channel spacings are down to 10Hz,
the minimum frequency increment
when you turn the front panel tuning
knob, the noise performance of the
LO signal will be almost totally
determined by the characteristics of
the VCO's circuitry. These can be
improved somewhat on the basic
varicap tuned arrangement by nar-
rowing the frequency coverage, but
they will always be a horribly noisy
type of circuit, certainly not the
kind of device for generating LO
signals with unless the output is
cleaned up dramatically.

The Omega synthesiser

The VFO/LO module produces a

spectrally pure LO signal on all ten
amateur HF bands (10m is regarded
as two) at a user defined IF offset
above signal frequency. Coverage

is in a one megahertz sweep. Thus
the 80m band is covered over the
range 3 - 4MHz and the 15m band
in a sweep from 21 to 22MHz. The
module has a high level output
capable of delivering some 100rnW.
When used with mixing systems
such as the SBL-1, MD108, a 10dB
attenuator pad should be included.
As well as cutting down the drive
power to a safe level, the pad pro-
vides a resistive return loss path for
out -of -band mixing products pro-
duced by the Schottky ring mixer.
This kind of mixing device must 'see'
a resistive termination at one of its
ports at least an octave beyond any
of its operating frequencies (both
higher and lower) if its full intercept
performance is to be realised. Since
it is easy to produce surplus LO
drive power, the resistive pad can
be fitted in series with this port
without any sacrifice of signal to
noise ratio.

Low noise

The Omega synthesiser depends on
an exceptionally wide control loop
bandwidth for its low noise perfor-
mance. The bandwidth of the loop is
such that the servo action of the con-
trol voltage applied to the VCO can
'clean' out the inevitable noise
sidebands up to 100kHz away from
the nominal carrier frequency.
When combined with a relatively
quiet VCO arrangement and excep-
tionally clean reference signal

IRTT
IRT
ITT

+I2V 0-0
+12V 1300-0
+12V Too

NB. +12V Rx  OV Tx
& +12V Tx = OV Rx

R4

IC13
lOn

R3
10k

RIT

CI ON

1005 A B

RIO
470R

RFC1
1m1-1

fd
TR1
2SK55

R1
1k0

C3
33p

;7,

R5
10k

VC2b
560p

47
Omega reference VFO 1 to 2 MHz

a

R6
DI 2k2
5V6

C8
100n

1

1R12
150k

TR3 R11VN2222L 33k

+8V

R8
V560pC2a 150R

TR2
2SK55

C6
4P7

T4C47n

- C10
470n

IC2
78L08

I-2MHz
F...<3, OUT

TO LOOP
R9 MIXER
560R

RV2
50k

RFC2
1mH

Frc711-17,2-i
7470n 100n

+12V
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12.2-13.2
MHz

13.7-14.7 17.7-18.7
MHz MHz

20.7-21.7
MHz

24.7--25.7 28.7-29.7
MHz MHz

D2 -D11 = BA379 D2

C14
1.3.9p

c) L2

TR4-13 = BC308

C24
10n

/////

 +12V TO
SELECT BAND

C44-53
SEE TABLE

C41L

/7/7/
TR14-23 = 2SK55

C54
2p2

D12

C64
27p

T
D12-21 = 1N4148

TR4

R23
220R

3;

D3

C15
129p

/T/a L3

1.5- 3.0-
2.5MHz 4.0MHz

R33
220R

L12

R43
33k

/1
/71

TR14
C55
2p2

D13

C65
27p

T

R44
33k

C36

D4

C16
129p

D14

C66
27p

T
=X1 =X2

11.2MHz 12.7MHz

R45
33k C67

27p

D5

C17
129p

/T/a L5

D15

T

R46
33k

D16

o X3 = X4
16.7MHz 19.7MHz

//

D6

C18
129p

/T/a L6

D7

C19
129p

a L7 7
c. /T77

TR8
C29

TR9

10n -r

14.0- 18.0-
15.0MHz 19.0MHz

R47
33k

= X5

D17 R48
33k

1±-±1 X6

C30
10n

D18

23.7MHz 27.7MHz

Circuit diagram of crystal oscillator and VCO inductor bank

CRYSTAL

+12V Omega Frequency Display PCB layout

IC2 RFC1-C4---
p'a° =1

C711 C)+
R12 TR5-ci. 1ED TR

0 R8
0-4

jx R3 R

1 ZPR4 C)R21C R1
TR3 R7 R2

-1 Dl I/P FROM VCO
-r R9

R11
p2 UNIT VIA C100

+1.5V ED C8 R10 -T C5 RFC2
C1

1-FI):113P-----1-1- I I I I I I 1111111111 -I11 116
BACK OF DISPLAY

(at right angles to PCB)

 = CONNECTION PIN

DISPLAY

\.,WIRE
PCB

LINKS

Component Listing -

R1,53
R2, 12
R3,5,77,78,82,90
R4, 11,43 - 52
R6, 13 - 22
R7
R8
R9
R10,74,89
R23 - 42,62, 73
R54,58,61
R55, 56, 71, 72,84,85
R57,63,86,87,88
R59
R60, 76, 79,80,83
R64, 75
R65
R66,67
R68
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31.7-32.7
MHz

34.7-35.7
MHz

38.7-39.7
MHz

39.7-40.7
MHz

D8

C20
129p

/77/co L8

21.0-
22.0MHz

R39
220R

L18

2k2

//
/77/

TR20
C61
2p2

X7
30.7MHz

R50
33k

D9

C21

L9 /77/

R20

1/ /77/
TR21

C62
2p2

D20

o X8
33.7MHz

D10

C22
129p

/T/co L10

11

R51
33k

C33
10n

C43

D11

C23
j29p

L11 7
TR13

R32
220R

29.0-
30.0MHz

R42
220R

L20 /77/ L21

C5.3a_

TR22

D21

o X9
37.7MHz

C63
2p2

TR23

R52
33k

R22
2k2

o X10
38 8MHz

= VCO output frequency range

D22
BB204

RFC3
100uH

+12V

R53
1k0

O

TO LOOP FILTER
POINT X

ITI

R69
lOR

C83
10n

C84
1n0

OSCILLATORS (crystal frequencies shown for 10.7 MHz IF)

VFO System

1k
150k
10k
33k
2k2
1M5
150R
560R
470R
22OR
47k
100R
100k
68R
4k7
22k
330R
27R
47R

T4
5:1

-

TR28
2SK55

R70
56R

T5
3:1
STEP UP

1

//77/

R69
R70
R81

lOR
56R
3k9

All resistors 5% carbon film 0.25 watt types.

RV1
RV2
RV3
C1,8, 12, 70,88,92
C72,75,77
C2,44,69,78,91
C3,5
C4,95
C6
C7,9,13,24- 43,

71,80,82,83, 85,93,98
C10,11,94
C14 - 23,45,52,53
C46
C47,50

not used
50k lin carbon pot
4k7 10mm horiz preset
lOOn monolithic ceramic
100n ceramic disc
47p ceramic plate
33p ceramic plate
47n monolithic ceramic
4p7 ceramic plate

10n ceramic disc
0.47uF tantalum bead
39p ceramic plate
not used
68p ceramic plate
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The main synthesiser board layout

- CONNECTION PIN

X = LEAD SOLDERED TO TOP FOIL

® = LEAD SOLDERED BOTH SIDES

'BO = FERRITE BEAD ON LEAD

I/P.
A F:31-ER FC2-1 .--

1- IC241-1
R9
TR27"\--'

., ,,, E
r- C10 .4- R 1 1 --1_.I._i---

, . -8 +
+

 D+

. .-4- R61-6 (t)

I  I E R4 C711

C5

Reference VFO layout

I
VC2b

11:1 :
IC1 . C13

1
ID

II

41

._4- R10-1_.

C1

VC2a

RFC1

111=..
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C48,64 - 67
C49
C51
C54- 63
C68,74,76,79,84,86,87,99
C73,81,96
C89,90
C97
C100
VC 1,3
VC2

DI
D2 - 11
D12 - 21
D22

Ql, 2, 14 - 23, 28, 29
Q3
Q4 - 13,32
Q24
Q25
Q26
Q27
Q30,31,33

IC1
IC2
IC3
IC4
IC5

IC7
IC8

DBM

L1
2 - 11
2
3
4
5
6
7
8,9

10,11

L12,13,14
L15,16,17
L18,19,20,21

Ti

T2

T3

T4

T5

27p ceramic plate
22p ceramic plate
56p ceramic plate
2p2 ceramic plate
In ceramic plate
lOuF radial electrolytic
220n monolithic ceramic
100p ceramic plate
390p ceramic plate
90p film dielectric trimmer
400 to 560pF max dual gang air
spaced, 6:1 drive.

5v6 400mW zener diode
BA379 PIN diode
1N4148
BB204B varicap diode

2SK55
VN22221
BC 308, 309
1310
3SK45
VN66AF
2N2369A, BSX20
BC238

741 (8 pin DIL)
78L08
7808
78L05
74LS14
74LS 74
74LSOO
NE531 or RS 305-872

SBL-1

TOKO YRCS18576AQ
Wound on Amidon T37-6 cores
23t 0.25mm en Cu
20t 0. 25mm en Cu
14t 0.40mm en Cu
13t 0.40mm en Cu
1 It 0.40mm en Cu
9f 0.40mm en Cu
7t O. 40rnm en C u
6t 0.40mm en Cu

wire (30cm)
wire (25cm)
wire (19cm)
wire (18cm)
wire (15cm)
wire (13cm)
wire (11cm)
wire (10cm)

TOKO KANK3334R
TOKO KANK3335R
TOKO S18 301SN-0800 Ferrite core

6 turns tapped at 2 turns from
earthy end. 0.25mm en Cu wire
on Fair -rite balun core type
28-43002402
3 turns bifilar wound 0.25mm en
Cu wire on core as Ti
6 turns centre tapped 0.25mm en
Cu wire on ferrite bead
5 turns primary, 1 turn sec.
0.25mm en Cu wire on ferrite bead
8 turns tapped at 2 turns from
earthy end. Core as T1

sources, the result is a synthesised
LO signal which approaches that of
a free running LC oscillator in spec-
tral purity.

In the Omega design, the digital
edge triggered phase comparator -
a (circuit arrangement) initially
developed by NASA; remember the
expression -We have lock .. .

operates in the 1 to 2MHz region
with an analogue 1 to 2MHz VFO as
the primary frequency reference
source. The VFO frequency is the ef-
fective channel spacing of the
system. The result is an error signal
with frequency content in the 100 s
of kHz region rather than the 100 s
of Hz of most direct digital designs.

The low noise DC switched in-
ductor VCO system - which pro-
vides the output of the module -
also mixes with the output of a low
noise DC switched crystal oscillator
bank in a double balanced mixer
unit. The result is a difference signal
between the VCO and the crystal
oscillator in use. This is continuous-
ly compared with the output of the
analogue reference VFO in the
phase comparator to produce the er-
ror voltage for the VCO. Note how
the output from the crystal oscillator
transistor in use is filtered through
the crystal itself thus effecting a
noise improvement on the standard
crystal oscillator circuit. The net
result is that the VFO frequency
adds to the crystal frequency to pro-
duce the LO output with a noise
spectrum only 4 to 5dB worse than
either of these components. Further-
more, the effective system frequen-
cy stability is effectively that of the
analogue reference VFO on any of
its bands.

HAM RADIO TODAY OCTOBER 1983
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T6

RFC 1, 2
RFC3
RFC4, 5, 7,8, 9, 10
RFC6

Also required:
4

3
Crystals
Miniature coax cable
Diecast Boxes - small

- large
2

17

3

20 turns primary, 5 turns sec 38
swg en Cu wire on ferrite bead

1mH TOKO type 7BA/BS
100uH TOKO type 7BA/BS
lOuH TOKO type 7BA/BS
10t 0.25mm en Cu wire on ferrite
bead

FX1115 Ferrite beads or
equivalent
miniature ferrite bead
see circuit diagram. p10, 11
RG-95/U or similar
RS type 509-945
RS TYPE 509-995
6:1 slow motion drives Jackson
type 4511/DAF
screw in 1000pF feedthrough
caps
Belling Lee sockets or similar

Component Listing - Digital Frequency Display Component Lis ings Rx only SSB adaptor

R1
R2, 3
R4
R5
R6
R7
R8
R9
R10
R11

C 1, 2, 3,8
C4
C5
C6,7
RFC 1
RFC2
D1,2
'Cl
IC2

Q1-5

Display

Mounting

2k2
470R
27R
4k7
680R
1k2
lOR
1k5
270R
33R

In ceramic plate
100n monolithic ceramic
10uF/16v radial electrolytic
0.47 uF Tantalum bead
10 turns on ferrite bead
TOKO type 7BA/BS 1mH
1N4148
74LS90
78L05

BF273, BF274

PCIM177 Frequency Counter

Bezel Type BEZ-10

R1
R2
R3
R4
R5

39k
27k
560R
lkO
220R

All resistors 5% carbon film 0.25w

C 1 100n ceramic disc
C2 270p ceramic plate
C3 150p ceramic plate
C4 In ceramic plate

VC 1

X1

Q1

S I

Also required

60pf 10mm film dielectric
trimmer

10.7MHz crystal

BC238/239

See text

-4 lmm pcb connection pins.

KITS

Kits of parts for these modules are available from WPO Communications (see page 7)

VFO -A complete kit of parts for a 10 band VFO, less the crystals, drives and diecast boxes costs (but
including air -spaced capacitor) is £64.00 inc.
The crystals are £5.00 each (state band), or £40 inc. for a set of 10. A pair of drives plus spacer etc costs
£5.80
Diecast Boxes - Large £5.50 (VCO) Medium (Ref VFO) £4.00 inc.

FREQUENCY DISPLAY - Complete kit of parts including mounting bezel is £31.00 inc.

RX ONLY SSB ADAPTOR - Complete kit of parts £6.20 inc.

PCB's are available separately - VFO (pair) £7.90, DFM £1.60 (interface only), SSB Adaptor £0.90, all
inclusive.
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Frequency display

There are two ways of monitoring
the receiver (or transmit) frequency
of the VFO/LO module. The most
convenient is to measure directly
the LO output frequency, remove
the IF offset, and display the result
on a digital readout. This is the op-
tion offered for Project Omega con-
structors. The other is to calibrate a
slow motion dial on the reference
VFO (cheaper, but mechanically
more taxing). The display module is
described further on in this article.

In use

We haven't had a chance to place
the unit on a decent spectrum
analyser yet but first indications are
that it has to be a decent spectrum
analyser to make a realistic
measurement of the noise sidebands
at all!

In practice, the purity of the LO
signal makes itself very evident.
When used in conjunction with the
Omega CIFPU board, some CW
transmissions have a sweetness of
note which is not evident on the syn-
thesised commercial HF gear. Fur-
thermore, 40m at night is a revela-
tion. Without exaggerating, both
G3WPO and G4JST have heard
weak DX amateur traffic which
we've never heard before. The
VFO/LO module may not offer
banks of memories and A/B fre-
quencies but it does offer stagger-
ingly good RF performance.

Other than Omega

The VFO/LO system could also be
used to augment existing com-
merical equipment as well as the
wide range of single board IF SSB
systems of which G4CLF is an exam-
ple. The precise IF offset is deter-
mined by the selection of crystal fre-
quencies. It could be used to great
advantage in both the PW Helford
transceiver design, and the latest
Radcom project by G3OGQ.

Construction

The PLL Synthesised VFO is
without doubt the most complex of
the OMEGA modules in terms of
component count and assembly
time, but providing the assembly
details and modular testing
procedure are followed, there

should not be too much difficulty.
This is one module where some test
equipment will come in very handy
-a frequency counter covering up
to 40MHz, and an oscilloscope will
be very useful. A diode probe is
almost essential, and you can easily
make one from the diagram given on
p.36 of the JULY issue.

If you don't have a counter, the
companion Digital Frequency
Display could be used in its place,
in which case this should be
constructed prior to assembling the
VFO units. It does however subtract
10.7MHz from the input frequency
which will have to be allowed for. If
all sections work first time the need
for a scope is unlikely, but it is a
helpful instrument to have - its
about the only way to actually "see"
RF energy.

The VFO unit is built in two
separate units - the 1-2 MHz
reference VFO as a self contained
module, and the remainder of the
circuit comprising the VCO's,
crystal oscillators, Loop mixer,
phase detector, and loop filter. The
reference VFO is built first.

As with the CIFPU unit, the
instructions are detailed for the
relative beginner, experienced
constructors allow for things that
probably seem obvious.

Reference VFO

This module is the basic frequency
determining section and care in its
electrical and physical construction
will pay dividends in terms of final
stability. It must be enclosed in a
screened enclosure, and a suitable
diecast box together with drilling
detail is given. Other boxes may be
used, but the mechanical strength
needs to be good, and the size
should be similar if the front panel

PCB assembly

The VFO circuit is built on a small
single sided pcb, which sits by the
side of the air spaced dual tuning
capacitor. Building this pcb is very
straightforward, as follows.

1. Insert the 9 connection pins
where shown and solder.

2. Insert and solder all resistors
and fixed capacitors, observing
polarity of capacitors where
needed. Keep all components as
close to the board as possible.

3. Insert and solder VC1 and
VC3, RFC1/2, and D1, making sure
the latter is the correct way round.

4. Insert and solder LI, and the
3 transistors, leaving not more than
3mm of the latter's leads above the

Main synthesiser module
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C70
100n ASV

R55
100R

TR24
R54 Fe, J310
47k

'T1

1

IORRITE

C69
47p

C71
10n

R56
100R

R58
47k

C72
100n

C73
10u

7
RFC4

' 10uH

C74
100

pa

C75
100n

0

R6007 RU
22k

RV3
4k7

T2

8IFILAR

R59
68R

R61 47k

T3 C:"R62
61CT 01 2213R

R CCISFC7
10uH OA III

-1-'(a?
Z. -

1C3
7808

VCO AMP

C82
10n

P\W:
R65
330R *-1

HEAT SINK`0 0 j H
(1)',c70

1n0

TR26
VN66AF

R83 100k

TR27
2N2369A

C80 10n

220n

R72
I 100R

C89
220n

1

x7171

1

1771

RFC9 C88R71
180R I 10u 100n

34 .1

0
DBM SBL-1

©-
C86
1n0

T6
5:1

000
RFC10
10uH

R74

41-01k

III

C77
100n

RFC5
10uH

C78
47p

o-trb +12V

1 RFC6
lot ON BEAD

C
aefor° FREQUENCY

COUNTER
R66

RFC8
10uH

VCO BUFFER

12V

TR29
2SK55

C87
1n0 P73

220R

LOOP MIXER

R75
22k

C91 C93
47p 10n

IC4
78L05

.2f)

4I

5V

11--I I
TR30
BC238

R76
4k7 C92

100n

TO CIFPU
UNIT

R79
4k7

4k7
TR31
BC238

a 6

D S 0 5

R78 10k

O

ID 
110

7IC46bLS74

.11C22.5t3

+5V

1/6 74LS74

TO REF VCO

R67

R68

1- C94
rT 470n

VCO, buffer, output stage and phase comparator

11

7/7)77 2
IC5a
1/6 74LS74 1

14

13

D R 0

C S

C6a
h 74LS74

rrL
PHASE COMPARATOR

R88
1013k

R81
3k9

2 '/.
IC

+50

6 TPkS00
R82
10k

R83
4k7 C96

100

TR32
BC308

R84
100R

R86
100k

R85 R87
100R 100k

TR33
BC238

C95 R89
47n 47OR

3

IC8
7 531

8
4 11-

LOOP FILTER

C97
1000

P8,0.

pcb surface.
5. Insert and solder IC1 and 2,

observing orientation.
Operation of the VFO can be

checked by temporarily connecting
up the air spaced capacitor and ap-
plying + 12v to point E. If a counter
is available, attach it to point F and
verify that the coverage is under
1.0MHz to over 2.0MHz. The exact
limits can be set with VC1 and VC3,
which should be adjusted together,
and with the core of LI. The induc-
tor sets the lower frequency limit,
and the capacitors the upper - the
adjustments interact and will need
to be repeated a few times. We sug-
gest +/- 50kHz extra coverage
each side of nominal.

The RIT circuit adjustments
should now be checked by connec-
ting up the potentiometer and switch
as shown inthe diagram. With + 12v
applied to point C, and the switch
open, there should be no effect on
the frequency as the pot is varied.
Closing the switch should bring the

circuit into operation, with the pot
varying the frequency as it is rotated
- near its central position it should
agree with the switch open frequen-
cy. The actual RIT swing available
will vary depending on the frequen-
cy to which the VFO is tuned. Near
the low end it will be about + /-
5kHz, and at the top end about +1-
9kHz.

The alternative switch positions
are for allowing ITT (Incremental
Transmitter Tuning (or TIT (!) if you
follow the RIT convention, rather
than IRT) ie allowing the control to
vary the frequency in the Transmit
mode rather than the receive mode,
and IRTT, where the control sets the
frequency both in Transmit AND
receive. These variations can be
quite useful when working Dx-
peditions, or keeping up with fellow
'Net' operators. The control voltages
are derived from the Logic Control
Unit, to be detailed next month.

Mechanical Construction

The photographs and drawings
should be self explanatory in this
respect. They suit the air -spaced
variable capacitor which is supplied
with the kits, but other capacitors
can be use. The important point is
that the spindle should be in the
position shown if the final case
layout to be given is used. The VFO
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box eventually mounts on its left
side in a vertical position.

One of the problems we ex-
perienced with this part of the
design was with the slow motion
drive. It would have been nice to
use a good flywheel driven gearbox
reduction as used in many of the
Black boxes. They are available, but
we did not think poeple would want
to pay about £40 for this item alone!
To get the overall reduction re-
quired, which is about 216:1 (or
more if you can manage it), we
eventually used two Jackson 6:1
epicyclic drives in series, coupled
with the 6:1 reduction already pre-
sent in the capacitor itself.

We do not recommend using the
Jackson combination 6-36:1 drive as
the torque of the 6:1 section is con-
siderably higher than that of the
2 -drive combination and is not plea-
sant to use.

The drilling dimensions shown
for the mounting of the VFO
capacitor underside may need slight
amendment to get the drives to align
exactly with the capacitor. All four
of the screw holes on the underside
should be used for mechanical
stability. The pcb mounts on a cou-
ple of 6BA half nuts to space it from
the box.

The stability of the finished unit
should be excellent - certainly
within +/- 100Hz/Hr after a small
warm up period. The linearity is also
good with this circuit giving a fairly
constant tuning increment over the
whole range.

The VCO unit

The remainder of the PLL system is
constructed on one double sided
pcb, with suitable interstage screen-
ing made from tinplate. These
screens are essential and should not
be omitted.

In order to ease problems, the
board is built up in stages, with each
section being tested as far as possi-
ble before starting on the next.

General

1. Insert and solder all (20)
connection pins.

2. Make up an L-shaped (or use
two separate pieces) tinplate screen
20mm high to fit the section between
the crystal o.,cillators/VCO's and
the left hand side of the loop filter. It
should be soldered exactly along
the broken lines marked on the pcb

Al 38 -
9.5

+12V

x-20-4.1

9.5

43 11

96

TO COUNTER

[11:1 = 1n0 FEEDTHROUGH CAPACITOR,
5mm 4 HOLE

REF VFO IN

ALL SIDE MOUNTING HOLES ARE LOCATED
13,16n BELOW TOP OF BOX

BELLING LEE SOCKETS - 5nun 6 CENTRE CLEARANCE HOLE
3.1161 6 MOUNTING HOLES

VCO unit - connections

upper surface.

Crystal oscillators

Three instructions assume that all
the bands are going to be used and
that all crystals are to be soldered
into place at once. If only a few
crystals are to be used initially, you
will not want to have to remove the
pcb from its box to put more in later.
The only problem in not having all
bands in at once is that each VCO
requires a crystal in place to align it
so this will have to be done in stages
as crystals are available.

There are two alternatives -
either use small cage jacks (these
are miniature spring loaded sockets)
into which wire ended crystals can
be plugged (obtainable from Ambit
- type CG 2), or cut a rectangular
hole in the underside of the diecast
box along the line of the crystal
mountings to allow a soldering iron
to be used later (the box mounts
against the final chassis so screen-
ing won't be affected).

1. Insert and solder Q's 14-23
(2SK55) observing case orientation.
Make sure each centre (source) lead
is soldered to the top foil.

2. Insert and solder all the fixed
resistors associated with the

ie, R's 43-52 (33k), 33-42
(220R), and 69, 70. Mount the bodies
of vertical resistors in the positions
shown.

3. Likewise, mount and solder
all fixed capacitors ie, C's 34-43
(10n), 44-53 (see list), 54-63 (2p2),
64-67 (2'7p), and 83,84,85,98.

4. Next the diodes (D12-21),
observing orientation.

5. Insert and solder RFC 7.
( 10uH - marked 100 followed by a
letter).

6. Now wind T4 and T5. T4 is
wound as a straight transformer with
separate primary and secondary us-
ing 0.25mm en Cu wire (primary re-
quires a length 12cm long, secon-
dary 4cm). To help you remember
which end is which when soldering
in, leave the lead slightly longer on
the earthy end when stripping off

13

31 31 -164

Top of Box
31 -11.-44- 31 -6-

076 C.)76

AF IF

076

BLANKER AGC
DELAY

0
34

FILTER

106

CifPU module - drilling details
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C1

I

RI
252

D2
1N4148

C3
1n0

0TRI
BF274

NW%

R3 R5 R9 All
4709 41,7 R7 155 33

TR4
BF274

152

R2
470R

TR3
BF274

5

14 IC1
74 S90

TR2 21 31 61 71
BF274

R6
84 6808 R8
27R 1OR 810

2708

TR5
BF274

8

R12
353

II )
Cs
1n0

100n

61513
IC2

78L05

C6o 1mH 7470no RFC2
1mH

121)51777

INP

VDD

IL1,157
1

mp1/42

Vss
4678 51_12211:41!1

PCIM177
DISPLAY

7 470n

0 +12V

1.5V
FOR LAMP

IF REQUIRED

0

/1717

Frequency display module
O

the insulation.
T5 is tapped, and wound using

13cm of wire for the 6 turns, and 5
cm for the 2 turns, the join being
the tap. Likewise, the primary can
have slightly longer leads than the
secondary for identification.

Solder both into place.
7. Insert and solder Q28, with a

ferrite bead on the gate lead. The
gate earth connection is made via
C98 which is soldered to the pcb on
both sides at one end.

8. Finally, insert and solder the
10 inductors, checking the iden-
tification of the screened
transformers before insertion (there
is no need to solder the cans to the
top foil). Then insert and solder the
crystals, with the bodies resting
against the pcb - do not attempt to
solder the cans to the pcb.

Alignment

Now check the operation of the
oscillators as follows:

1. Apply + 12v to the main
board terminal and to one of the
oscillator pins on the VCO side of
the screen (we suggest you start with
160M (11.2MHz) and work down).

2. Using the correct trim tool
(kit builders will have the tools re-
quired supplied) adjust the core of
the inductor for maximum RF output
from T4 (at the terminal pin) using
your diode probe. Switch the supply
on and off to check for reliable
oscillation - if the oscillator does
not restart adjust the core slightly
until it does.

If you check the output frequen-
cy, it should be within a kHz or two
of nominal - the exact frequency is
not important as the Digital Readout
will compensate for any offset.

If any circuits refuse to

oscillate, look for component errors
(if most of them do work), and check
dc voltages. If none work, make
sure you wound and connected up
the transformer's correctly, and
then look at the circuit around Q28
for errors.

VCO's

Next the VCO circuits are assembl-
ed as far as the bifilar transformer,

T2. If you are going to use all bands
eventually it is important that ALL
the PIN diode circuits are in place
as the VCO frequency coverages
are affected by their presence, and
it is difficult to allow for this after
assembly.

1. Insert and solder R s 13-22
(2k2) - keep the leads short so that
the earthy end is just near the
screen. Then R s 23-32 (220R -
bodies in the positions shown),
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C14-23 (39p), C24-33 (10n).
2. Carry on with Q's 4-13

(BC308), and the PIN diodes, D2-11
(BA379- keep the end marked with
a silver line near the bottom edge of
the pcb).

3. Wind each inductor (L2 -
11) as given in the table, leaving the
turns spaced round the cores, with
the base of the core resting on the
pcb. Exact adjustment comes later.

4. Carry on with the rest of the

with one end connected to earth, the
other to + 12v, and the wiper to the
pin adjacent to C71.

2. Connect a frequency
counter to the output of T2 (the
twisted pair end) so that the VCO
frequency can be read.

3. Apply + 12v as before, and
check that +8v is present on the
drain of Q24.

4. Set the pot for + 10v at the
wiper, and activate the 160M VCO.

R5
220R

Cl
1000

RI
39k

IR1
BC238

X1
10.7MHz

Receive only SSB adaptor

A

r_SB

C

SW

TO POINT M
ON CIFPU

POINT P
ON CIFPU

la- POINT N

SW I part of 2p 6 way
rotary twitch Tor
all mode use
or SPCO for Rx
only SSB/CW

components on the left hand side of
the pcb up as far as T2, C74, RFC4,
C72. Also insert IC3 (7808 -
observe orientation), RFC6,
C77,81,73,75. D22 has one lead
soldered to the top foil.

Ti is wound with 11cm of wire
for the 4 turn part, and 2cm for the
rest, the join being the tap. T2 is
bifilar wound as per the drawings.
To make the bifilar pair, take two
lengths of 0.25mm wire, fix one pair
%of ends in a vice or something
similar, and the other ends in a twist
drill chuck. Turn the drill to twist
the wires together until one end
breaks off! The wires are then
wound through the core as though
they were single. Untwist each end
and establish with a multimeter
which ends are which, and also that
the two separate wires do not have a
dc short.

Then connect the end of one
wire with the beginning of the other
- this end then goes to C76, and the
other ends as shown, after reducing
the leads to about 15mm in length,
and stripping.

Initial alignment

Exact alignment of the VCO s is
done later - at this stage general
operation is checked.

1. Make up a source of variable
voltage to emulate the loop filter
output to drive the varicap diode
(D22). Use the RIT potentiometer

By varying the spacing of the win-
dings on L2, it should be possible to
set the VCO output frequency to the
upper limit given in the table
(13.2MHz for L2).

This adjustment is quite critical
but only needs to be approximate at
the moment. When you are sure that
this adjustment can be made cor-
rectly, give the cores and windings
a light coat of something like nail
varnish (not epoxy resin at this
stage!) to temporarily fix the win-
dings in place. A more critical ad-
justment will be made later and each
core fixed in place with epoxy
adhesive.

Carry on adjusting each induc-
tor in turn. If necessary, turns can
be removed, or added, to the cores
but this should be unlikely.

If things don't work check com-
ponents first. Also check that the
PIN diodes are switching on (is there
a voltage drop across them?, and
across the 220R resistors). Check T1

is the right way round, and that T2 is
correctly wound. If you can get a
frequency reading on the drain of
Q25 but not at the transformer, then
T2 is wrong.

Finishing the VCO sub -
circuit

The rest of the VCO circuit can now
be built, working up the pcb from T2
with the components. T3 is a simple
centre tapped coil wound on a fer-
rite bead (7cm of wire needed for
each half of the winding). Q26
(VN66AF) is static sensitive so DO
NOT handle it by its leads - push
the leads through a bit of kitchen
foil, and remove it after soldering
into place. One edge is chamfered
and this should agree with the
chamfered edge on the drawing,
with the source soldered to the top
foil. RFC6 uses 13cm of wire.

This transistor MUST have a
heat sink attached to it -a drawing
is given for a suitable sink. It is im-
portant that no insulating washer is
used between the transistor and the
sink, and that the sink is not attach-
ed to anything else - the extra
capacity introduced will affect the
frequency response of the amplifier.

When all components are in
place, turn RV3 fully anticlockwise.
Then with a multimeter set to 500mA
range in series with the + 12v supp-
ly, adjust RV3 so that the current
taken increases by 100mA (ie the
standing current of Q26 is set to
100mA) AT THE SAME TIME shor-
ting the drain of Q24 to earth with a
In or higher value capacitor (to en-
sure that the VCO is not oscillating).
When you have done this, removing
the short should drive the current up
by a further 80-100mA or so.

If the current does not increase
on removing the short, then drive is
not reaching Q26.

Check that the current drain in-
creases as each VCO is selected in
turn, with slightly less increase at
the HF ends.

Loop Mixer

Firstly, the remaining long screen
should be soldered into place just
next to the cyrstals, 20mm high as
before.

1. Insert and solder the com-
ponents associated with the loop
mixer. The SBL-1 mixer has pin 2
(adjacent to pin 1) under the M of
"MCL" stamped on the package.
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Make sure that the link between the
upper and lower surfaces of the pcb
is in place just to the right of the
mixer. One end of C93 is soldered to
a track on the top.

Q29 & Q30 both have one lead
soldered to the top foil. Again, wind
T6 (primary 31cm wire, secondary
10cm) with the primary leads longer
than the secondary for identifica-
tion. Be careful not to strip the
insulation.

Operation of the loop mixer
(which produces a difference fre-
quency of 1-2MHz between the
VCO and the crystal oscillator) can
best be checked with an
oscilloscope, after making the coax
links to the inputs of the SBL-1 mix-
er. The output at C93 should be
reasonably constant with the dif-
ference frequency inputs between 1
and 2MHz, and then drop off rapidly
as the difference increases.

I-2011If p-
0

12

34nm

MATERIAL: 18swg ALUMINUM

Tr26 heatsink detail

Alternatively, a counter con-
nected to the output should read
between 1 & 2MHz as the VCO is
varied in frequency with the pot. In-
cidentally, the Frequency Display
can't be used for this check.

Loop Filter

Carry on by inserting and soldering
all the components associated with
the loop filter (IC8). The latter has
pin 4 soldered to the top foil in-
cluding the small screen.

Check operation by transferring
the wiper of the variable pot to the
unconnected end of R86, and set the
pot at the earthy end. Varying the
voltage on the pot wiper from
around 6v to Ov should result in the
comparator output swinging from
around Ov to about 11.5v.

When this is working OK,
solder in the last of the small screens
as close to C97 as possible and
remove the pot connection - this is
no longer required.

Phase comparator

The remaining components belong-
ing tc) this section can now be
soldered into place. R s 77 & 90 are

mounted on the underside of the
pcb, with the leads on the top cut off
flush with the pcb. Make sure the
IC s are the correct way round, and
that all the pins marked with crosses
are soldered to the top foil, or the
tracks on the top where this is possi-
ble. One lead of Q31 is soldered to a
track on the top, as is one end of
R78.

Apply + 12v and check that
there is 5v +/- 0.2v present on pin
14 of IC6.

Remove + 12v, and if you have
removed them, reconnect the coax
links to the input of the Loop Mixer.
Connect a wire link over the top of
the pcb between the two points
marked A on the drawing.

Apply + 12v and activate one of
the VCO s. A meter attached to
point A should read around 11.5v
indicating that the comparator out-
put has gone high. Remove + 12v,
and also the coax link to the loop
filter input from point C. Now con-
nect up the reference VFO to the in-
put next to IC5.

Apply + 12v to both modules
and check that the comparator out-
put has now gone near Ov. If both
these checks work, then the system
should be functioning correctly,
and you are nearly there!

Problems

If things don't go as planned with
the previous section, there are some
checks you can carry out, assuming
you don't have a scope available.
Removing the Reference VFO input
should make pin 2 of IC5 change
level, and shorting pin 13 with a
capacitor should make pin 12
change level (the normal voltage
level should be about 2.5v). If this is
not the case, the Schmidt triggers
are not working correctly. A slight
change to the values of R s 77 & 90 to
a lower value (try 4k7) should solve
this problem.

On IC5, pins 5&6 should be of
opposite logic states, as should pins
9&10, when the reference VFO in-
put is removed. Providing the input
triggers are working correctly,
there is no reason why the circuit
shouldn't function and you should
then look for components or solder-
ing errors.

Final Setting Up

Now that the individual parts of the
circuit are working correctly,

remove all power and check that all
inputs are correctly connected to
the VCO unit, including the
reference VFO.

Now apply + 12v and select the
160M VCO by applying + 12v to the
appropriate pin. With a counter
connected to the VCO output via
C100 (390pF) (or you can use the
display which will indicate the even-
tual receive frequency - a counter
will show the actual VCO frequency
which is 10.7MHz higher) adjust the
reference VFO to its highest fre-
quency.

Connect a multimeter to point A
(varicap control voltage) and
carefully adjust the VCO turns on
the core until the correct highest
frequency is shown on the display
when the voltage is approx 10.3v
+/- 0.2v. Providing everything is
in lock (pin 5 of IC6 should be vir-
tually Ov) the voltage will vary wild-
ly as you play with the core initially,
showing that the VCO is tracking.
Only very slight adjustments are
needed to get it right. The control
voltage cannot exceed about 11.5v
so if this reading is obtained then
the VCO frequency is too low and
the turns need opening slightly.

All this is far easier to do than
describe!

Out with the epoxy...

Winding the VFO to the low end of
its range should then cause the con-
trol voltage to drop until it reaches
about 4-4.5v.

When you are satisifed with the
160M VCO coverage, get some
rapid setting Araldite and smear it
over the turns and the base of the
core so it is locked to the pcb. It is
advisable to leave one or two turns
free at the top of the core for final
adjustments when the module is
cased, and to recheck the top
frequency for 10.3v control voltage
BEFORE the Araldite has set, as
applying the adhesive will have
almost certainly moved the turns a
bit.

The process is then repeated
with each VCO in turn.

Finally, terminate the VCO out-
put with a 1N4148 diode (either way
round) in series with a 47 or 56 ohm
resistor, the latter connected to
earth. Apply the diode probe to the
junction of the two. With a bit of
luck you should have a reading.
Carefully note the position of the
wiper on RV3, then turn it slowly an -
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ticlockwise. The reading should
start to decrease (showing that the
diode is only just conducting). You
should set RV3 so that the reading
on the probe just limits - at this
point the diode is conducting
healthily and the output RF voltage
will be about 700mV, which is what
we want with the frequency display
module connected if used.

If the diode is not conducting in
the first place, then the VCO output
voltage is too low. The bias on TR26
can be increased a little to compen-
sate from its original position, but a
check should be made that the cir-
cuitry is correct in the first place.

It shouldn't be a lot lower, or
vary wildly - if it is, suspect one of
the transformers in the VCO output
circuits or capacitor value error.

Casing up
The completed module can now be
mounted in the diecast box. Other
forms of casing can be used, but
whatever is used should be RF tight,
and of similar dimensions if our case
design is to be used. Feedthrough
capacitors are essential - if you
have difficulty getting these, AJH
Electronics keep the screw in type.

Drill out the various holes as per
the drawings, then place the module
in the box the correct way round
and mark the mounting holes onto
the base of the box before drilling
them. Not shown in the drawings are
a series of 3mm ventilation holes
occupying about 2cm square in the
lid above Q26, and in the side of the
box, just above the bottom next to
Q26. The board mounts on 6BA
bolts, using a couple of half nuts as
spacers between the board and the
box.

The various connections can
then be made with the coaxial

sockets and the feedthroughs.
Although they were used for the
model shown, and on the CIFPU
unit, miniature Belling Lee
connectors are not advised - they
have a habit of breaking the centre
conductor connection after a few
insertions and are very fiddly to use.
Standard Belling Lee, or even BNC
if you like, are a better bet.

Not shown in the photograph for
reasons of clarity is an additional
tinplate screen which covers the
whole of the crystal oscillator and
loop filter/phase comp/loop mixer
section. This should be soldered on
right at the end when everything is
working correclty. Small holes will
be needed near points B and A for
the coax and wire to emerge - the
other cables will go over the top of
the screen.

The final act after casing is to
once again check the VCO coils for
coverage and make any small
adjustments necessary - fix the
remaining part of the winding into
place using nail varnish borrowed
from the XYL. The reason for not
using epoxy is that you may find,
although it should be unlikely, that
once the VCO is cased and warms
up, drift of the VCO may take the
control voltage out of range at the
high frequency end (this drift has no
effect whatsoever on circuit opera-
tion normally). Epoxying the top of
the coils would not allow further ad-
justment if needed.

No 'out -of -lock' indicator has
been provided, although one could
be made using pin 5 of IC6, as the
frequency display clearly shows if
this (unlikely) fault occurs (see
later). The only condition under
which the system may go out of lock
and refuse to re -lock is if the VFO
input is removed, or power is lost
from the VFO and then recon-
nected. Under normal conditions
this will not of course happen.

Connecting to the CIFPU

The moment has arrived to actually
try out the VFO. Connect
everything up and link up the unit to
the CIFPU local oscillator input us-
ing a short length of coaxial cable.
With the frequency display and
preselector in use, you will have a
complete receive system.

18
18
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Received signals should be pure
and clean, and the stability of the
system excellent.

Using the VFO with a
9MHz i.f.

To use this module with a 9MHz i.f.,
such as a ZVC or 4CLF design, the
crystal frequencies need changing
to 1.7MHz lower, and the VCO
coverages also need lowering by
1.7MHz. Other than some possible
slight changes to C44-53 for correct
crystal oscillator tuning, the rest of
the construction and alignment is
identical.

Digital Frequency
Display

The display selected for OMEGA
uses a virtually complete LCD fre-
quency counter subsystem, capable
of counting to 4MHz. In order to
achieve a full frequency readout to
an accuracy of 1kHz, the VCO
signal is fed through preamplifier
and signal conditioning stages
(Q1 -Q5) and then divided by 10 in a
low power Shottky i.c. divider (ICI).

At this point we have a signal
10.7MHz higher than the signal fre-
quency, which has been divided by
10. To get the correct readout, an
internal subtractive circuit pro-
grammed into the PCIM177 display
is used to subtract 10.7 from the
reading and thus end up with the
received frequency. This system has
the advantage that any errors in the
crystal oscillator frequencies are
allowed for and the actual display
does not take care of is the SSB off-
set from what is a nominal carrier
frequency. However, this is com-
mon to many far more expensive
transceivers and is not a major
problem.

The whole unit runs off + 5v
from an on board voltage regulator
fed with + 12v.

Construction

All circuits other than the display
itself are built on one small single
sided pcb, onto which the main
display is mounted by means of wire
links. The unit mounts against the
front panel using a bezel attach-
ment, with an aluminium screen
around the rear of the unit (details
later).

Construction is simple, and all

DIECAST BOX
RS TYPE
509-945

b8A RH 130LTr..

LOCKWASHER  want
°BAK NUT  IGO DO I

6.4mm SBA BOLT

THIS DIMENSION ONLY
AFFECTS FRONT PANEL

LAYOUT TO BE GIVEN

ON
SPCO SWITCH

5x 1n0
SCREW- IN
FEEDTHROUGHS

VFO OUTPUT
TO VCO UNIT

25mm 68A
THREADED SPACER

2 x JACKSON 4511/DAF
81 REDUCTION DRIVES

Reference VFO connections

RIT MODE SWITCH
4p 3 WAY

VIEWED FROM REAR

components should be mounted as
per the drawing, observing the
orientation of the case outlines of
active devices.

The display mounts using small
pieces of wire (offcuts from the com-
ponents already soldered in) as
shown in the drawing. The wires
should be soldered on the display
side of the PCIM177 module (they
are through -plated to the other
side).

No alignment is required -
connecting the display to the VCO
output via C100 and coaxial cable
should show the correct receive fre-
quency. Note that if the system goes
out of lock, the display will read a
high frequency in excess of 30MHz
which is not stable, or a very low
frequency.

Receive only SSB
adaptor

This is an additional module for
those who are building the receive
only version of OMEGA, and pro-
vides access to the missing sideband
not covered by the CIFPU unit.

It is simply a repeat of the cir-
cuit around Q12 in the CIFPU (July
HRT). It is built on a small pcb and
mounted on the outside of the
CIFPU box.

It is not advisable to try and
modify the Tx oscillator in the

CIFPU (Q10/11) for this purpose -
it may introduce problems with the
noise blanker operation.

Once built, the unit is con-
nected as shown, and the trimmer is
adjusted for correct reception of the
opposite sideband to that of the
oscillator in the CIFPU - switch
selected by a rotary or toggle
switch. Connections between points
N & P on the CIFPU will need to be
broken, with injection from the new
unit at point M. Applying + 12v to
point N will then select the CIFPU
oscillator.

Odd Points:

In answer to a few queries we
have had, Omega will run entirely
off + 12v (actually 13.8v will be
ideal), any other voltages required
being generated on board.

With the QRO PA in use, the
supply current will need to be
15-20A peak.

The case design is now finalis-
ed. Its size is 390W x 320 deep x 130
high. Full details will appear in
either the December or January
issues, but we hope to get a
photograph in before then. It will
accommodate all planned modules,
except psu-extra modules on the
drawing board are an in -line
SWR/Power meter and 2 metre
TX/RX converter.
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Upgrading the

KVI/200
series of HF
transceivers

Adding the new bands
by M.T. Healey, G3TNO

and R. Charles

It may seem rather strange, but we
start this month with a word of
warning! The modifications required
to fit the WARC bands require some
dexterity and care as they involve a
fair amount of 'digging around' in the
front end and driver stages as well as
the HF oscillator stage of the rig.
However, with care it is possible to do
the modifications needed in a few
hours and this does give the
advantage that, not only do the new
bands become available, but extra
portions of the existing bands can
also be added. We have so far only
tried the modifications on the
KW2000A, but they should be
equally possible with the other
models in the series.

Modification procedure

First remove the PHONES socket
from the front panel and link out the
wiring from the socket so that the
speaker is permanently connected.
The socket can conveniently be re-
fitted to the lower left hand side of the
PSU front panel, making sure that the
outer part of the socket is isolated
from the panel in order to prevent
hum being introduced into the
headphone circuit by heater current
flowing to earth via the headphone

wiring. Next remove the links on the
existing bandchange switch wafers,
as shown in Fig. 131, not forgetting to
remove the links on S2i wafer to
disable one PA valve on 18 and
24MHz to comply with the current
licence conditions! Next fit the coils
LA, LB, and LC listed in Table 101
between the appropriate tags as in
Fig. 131, remembering to keep the
leads to the extra coils as short as
possible, and also to position the coils
so that access is possible to their
ferrite cores during alignment. Now
fit the new extra switch S1000 into
the hole previously occupied by the
headphone socket. Some care is
required in this operation in order not
to damage components in the HF
oscillator compartment. You may
well find, as the writers have, that it is
easier to remove one or two
components during the fitting of
S1000, replacing them after the
switch has been fitted. The wiring to
the crystals is now modified as in Fig.
132, the extra sections of the existing
bands may be fitted by adding extra
wire ended miniature crystals to the
contacts of S1000.

The wiring changes to the PA
stage should be tackled next. First
remove the links from S2E, and then

Table 101
Component Details

LA

LB

LC

LD

LE

LF

CF
X19

X20

X30

S1000

3 off. 2 turns 22swg on 5mm dia with ferrite
core. close wound.
3 off. 3 turns 22swg on 5mm dia, with ferrite
core. close wound.
3 off. 11 turns 28swg on 5mm dia. with ferrite
core. close wound.
6 turns of 22swg Enam. Copper. Wound Directly
on to 1'4" dia. Iron Dust Core.
10 turns of 22swg Enam. Copper. Wound
Directly on to 14" dia. Iron Dust Core.
8 turns of 22swg Enam. Copper. Wound Directly
on to 5/16" dia. Iron Dust Core.
150 pF silvered mica.
Final o/p freq = 25.80MHz + 3.155MHZ
27.95MHz 4. 2 = 13.9775MHZ (XTAL FREQ)
wire ended miniature crystal.
Final o/p freq = 18.0MHz + 3.155MHz

21.155 MHz ÷ 2 = 10.5775MHz (XTAL
FREQ). WIRE ENDED MIN.
Final o/p freq = 10.00MHz + 3.155MHz =
13.155MHz 4- 2 = 6.5775MHz (XTAL FREQ)
WIRE ENDED MIN.
3 pole 6 way miniature switch. No particular
make is specified but the writers made theirs up
from RS components. Maka - switch kits. These
just fit, but only just.

KW2000
TUNING
RANGE

24.80-
25.0MHz

18.0-
18.2MHz

10.0-
10.2MHz
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route additional leads to the pi -tank
coil using PTFE covered copper wire
as in Fig. 133. It is as well at this point
to check the condition of the existing
wiring to the PA coil, since we found
that in some cases it had deteriorated
to such an extent that the insulation
actually fell from the wires when
touched! At G3TNO it was found
easier to carry out the above
modification by first removing the
sections of shaft coupling the band -
switch wafers to the front panel
indexing mechanism and then, with
great care, to remove each wafer in
turn from the transceiver, so that it
could be modified on the bench
instead of in situ. Care should be
taken when re -installing the wafers to
make sure that the wipers of all
switch sections are correctly aligned
before refitting the shaft.

The wiring changes to the
bandswitch will, of course, alter what
this switch does in practice, so Table
100 lists the old and new (ie.
modified) band positions.

After carrying out the
modifications, or any part of them, a
complete re -alignment of the front
end is needed as per the instructions
in Part 3 of this series. In addition, the
new bands will need to be aligned.
Ideally, the equipment used for this
should consist of: -

1. Signal generator with
accurate frequency calibra-
tion.

2. RF millivoltmeter with high
impedance input.

3. General coverage receiver.
4. RF wattmeter/dummy load.
5. Absorption wavemeter.

Alignment of the new
bands
This should be carried out after

the complete procedure for

alignment given in Part 3 has been
performed.
1. HF oscillator: Select the 24MHz
band and remove the crystal for that
band. Connect the RF millivoltmeter
to pin 1 of V9 and the signal
generator to pin 1 of V10 (HF osc). Set
the signal generator to 27.955MHz
and adjust the core of LD (additional
coil mounted on S2H) for maximum
reading on the millivoltmeter,
making sure that the core is not
screwed fully in or fully out. Reduce
the signal generator output so that
the millivoltmeter reading does not
exceed 500 MV. and re -check the
setting of LD, again adjusting for
maximum reading.

Next select the 18 MHz band and
repeat the above procedure, this time
setting the signal generator to
21.155MHz and adjusting LE for
maximum millivoltmeter reading as
before. Finally select 10 MHz, set the
generator to 13.155MHz and adjust
LF for maximum reading.

If you do not have, and cannot
borrow a high impedance RF milli -
voltmeter it is possible, with great
care, to align the HF oscillator using
a general coverage receiver tuned to
the frequencies listed above. The
receiver should be coupled lightly to
the HF oscillator as in Part 2 of this
series, using a piece of wire wrapped
around the glass envelope of V10,
and LD, LE and LF should be adjusted

FIG 132A

Note Only switches eguiring wiring changes
shown for clari y

Fig. 132.

on the appropriate bands for
maximum signal. If you do not have
access to a decent signal generator
(or worse still any at all!), it is possible
to align LD-LF by using the

Table 100

Band select positions
before modification
28.6-28.8MHz

28.4-28.6MHz

28.0-28.2MHz
21.3-21.5MHz

21.0-21.2MHz

14.2-14.4MHz

14.0-14.2MHz

Band select positions
after modification
29.4-29.6
(OSCAR DOWNLINK)

28-30MHz (Depends on settings of
S1000 and XTALS CHOSEN)

24MHz band
21.0-21.5MHz (Depends on settings
of S1000 and XTALS CHOSEN)

18MHz band

14-16MHz (Depends on settings of
S1000) Note XTALLED FOR
14.0-14.6 and 15.6-16. For use with
144MHz transverter

10.0-10.2MHz
All other switch positions remain unchanged
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Table 103

Band Position of new taps on PA tank coil
24MHz Midway between existing 21 and 28MHz taps

18MHz Midway between existing 14 and 21MHz taps

10MHz Midway between existing 7.0 and 14MHz taps
Note: The above taps will work satisfactorily but it is worth
trying the position of the taps a turn or so either way, for
optimum loading and output. We have modified for KW2000
so far and the 10MHz tap is one case needed 3 more turns for
optimum performance.

appropriate crystals as fitted in the
modifications, but do make sure that
you have tuned the coils to the
correct harmonic of the crystals!
2. RF and driver stages: If you have
fitted the crystals for the new bands
during the previous stage of the
modifications, first remove them
again!

Fig. 133 Pi tank circuit. See table
103 for details of new taps
required.

Select 24MHz, inject a signal at
Pin 2 of V7, and set KW2000 to INT
MOX. Connect the output of the
tranceiver to a dummy load. Adjust
the PRE -SELECTOR so that the
pointer lies midway between the 28
and 21MHz markings. Set the signal
generator to a frequency in the
middle of the 24 MHz band, and to an
output of approximately one volt.
Adjust LA (S2d) for a rise in PA anode
current. Tune and load the PA for a
shallow dip into a dummy load/watt-
meter, and then re -adjust the
alignment of LA, reducing the output
from the signal generator if necessary
to keep the PA current below 100mA
on the KW2000, or 200mA for other
versions.

Once the driver anode circuit
has been aligned, remove the signal
generator from V7 grid and connect it
to Pin 2 of V5 (second transmit
mixer). Proceeding as above, align
LA (S2c), which is in the anode circuit
of V5.

Now change bandswitch to
18MHz, set the pre -selector to
midway between the 14 and 21MHz
segments, and set the signal
generator to the centre of the 18 MHz
band. Remove the 18MHz band HF
oscillator crystal, and then align LB
(S2d) and LB (S2c) following the
procedure given for the 24MHz band,
not forgetting to tune the PA
correctly into a dummy load. Finally
repeat the procedure for 10MHz,
setting the pre -selector midway
between the 7 and 14MHz segments
and adjusting LC (S2d) and LC (S2c).

Now refit all HF oscillator
crystals. Set the bandswitch to
24MHz, switch to TUNE and adjust
pre -selector and PA as in the
instruction manual. Without altering
the pre -selector setting, switch to
receive and connect the signal gen-
erator -to the aerial socket of the rig.
Set the generator to about 24MHz
and adjust its tuning until its output is

1D0 NOT ArDTUST
YOUR seT
THERE IS

FORzaIK1
INTER ERENCE

heard on the KW2000. Ensure that
the signal fiom the generator is
centred in the receiver passband,
and then adjust LA (S2a) for
maximum S meter reading, reducing
the output level of the generator if
necessary to keep the S meter
reading below S5. Repeat the
procedure on 18 and 10MHz in that
order, adjusting LB (S2a) on 18MHz
and LC (S2a) on 10MHz. The
temptation to use off -air signals for
this should be resisted, since your
aerial may not present the correct 50
ohms impedance to the rig, which
will affect the setting of the front end
tuned circuit. For the same reason, do
not re -adjust the setting of the front
end coils after carrying out the
adjustment with the signal generator
as described above.

Modification for 10MHz
only

It is, of course, possible that, like
one of the writers, you may only wish
to fit the 10MHz band and not the
other bands, at any event in the initial
case. In this case, of course, a single
pole two position switch can be used
in the S1000 position, and of course
only the extra coils appropriate to the
10MHz band need be fitted!

The next article in this series will
cover the improvement of the front
end performance on the lower
frequency bands, and provision for
a separate outboard receiver, and
separate receive and transmit aerials.
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Aerials for DX
working Part 2

Many amateurs have a metal mast or
tower to support their 14/21/28MHz
rotary beam and do not want to erect
more supports. A number of articles
have been written on the use of the
tower as a vertical radiator by shunt
feeding, as shown in Fig. 5. However
I have found that intermittent contact
between the sections of telescopic
tower coupled with undesired
resonance effects of the many cables
attached to the high band aerials and
rotator can cause problems and I
therefore prefer the use of sloping
wire aerials attached to the top of the
tower.

Two types are in common use, the
half -wave centre fed sloper and the
quarter -wave sloper often called the
half sloper. The former is illustrated
in Fig. 6.

Rotatable shaft carrying,.
14/21/28MHz beam

Direction of maximum
radiation

/ Rope

Fig. 6. The full sloper

Best results have been achieved
by using a slope angle of about 45°
with the bottom end pulled out in the
direction to be favoured. The metal
tower tends to act as a reflector
reinforcing vertically polarised
radiation in the plane of the tower
and dipole as shown in the diagram.
A horizontally polarised component
exists which is beneficial should
short skip contacts be desired but, of
course, gives rise to more

By Sant Kharbanda
C.Eng, FIERE, FSCTE,

G2PU

interference when working DX than
when using an aerial which is solely
vertically polarised.

In practice the half -wave sloper
is an effective DX aerial and by using
four equi-spaced around the tower,
each with its own feeder, it is possible
by appropriate phasing and

switching to select coverage of any
part of the world (ref 6).

The half-sloper is illustrated in
Fig. 7.

Rotatable shaft carrying .
14/21/28MHz beam

Braid of coax bonded to metal
tower as near as possible to
top end of X/4 sloper.
Top end of sloper insulated
from tower and connected to
inner of co -ax.

/
Rope

^/4 radiator

Co -ax feeder

Fig. 7. Half sloper using a tower
for support

In this case the tower becomes a
virtual vertical ground plane against
which the 1/4 sloper is energised. On
the face of it the half-sloper should be
less efficient than the full size 1/2

sloping dipole. However there are
two mitigating factors:

(i) The current loop is higher on
the half-sloper and

(ii) The lower end of the aerial is
at a greater height than for
the sloper and therefore ob-
structions should have less
effect.

The author has found the half-
sloper to be less directional than the
full size sloper. This is because the
current loop (ie the point of maximum
current) cannot be spaced from the
tower. It may still be useful to use
three or four half-slopers around the
tower but do not expect spectacular
directivity when switching. Full
wave loop aerials make excellent
radiators for use on the lower
frequency bands. For the 7MHz band
a total wire length of about 43m is
required. A rectangular loop fed at
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C1 2000p max.
C2 1500p max.
C3 1500p max.
C4 1000p max.

3.8/1-8MHz shunt ted vertical

Dual band shunt ted verticals.

Fig. 5. Dual band shunt fed verticals

10'gamma match
C4 52flco-ax

7/3.8MHz shunt ted vertical

the centre of one vertical section
works well but requires two supports.
The vertical members should
preferably be mot less than 8-9m long
but the lower horizontal section
should be out of reach because of the
high RF voltage at the centre. The
author invariably uses 752 balanced
twin lead which should run horizon-
tally from the vertical section for as
far as practicable so as to minimise
radiation coupling with the vertical
wire to which it is connected. This is
illustrated in Fig 8.

750 twin

tender

Rope s Rope
ss

Fig. 8. The total length of wire
for a 7MHz fullwave loop is 43m

Full wave vertically polarised
Quad loop. Directivity is at right
angles to the plane of the wire but is
not very pronounced.

A variant of the full wave Quad
loop is the Delta loop which again is a
full wavelength of wire, this time
arranged in triangular format. Many
prominent DXers have found this to
be an excellent aerial. If only one
support is available it is mounted in
the normal fashion with the apex at
the top as illustrated in Fig. 9.

It is generally desirable to use a
non -conducting mast for vertically
polarised aerials (except for the
slopers discussed earlier).
Fortunately a 7MHz Delta loop does
not require an excessive pole height.

Many amateurs may possess two
fairly widely spaced masts in which
case a Delta loop may be strung
between them and allowed to hang
upsidedown with the 'apex' at the
bottom as shown in Fig. 10.

The author has tried both
varieties and finds only a marginal
difference in favour of the inverted
version.

:Rope

Fig. 10. Inverted delta loop

If a really high mast is available
( 25m) it may be advantageous to

use horizontal polarisation by
feeding either at the apex or at the
centre of the horizontal base section.
The use of a metal mast is perfectly
satisfactory in this case because the
polarisation is horizontal.

Two Delta loops mounted at right
angles from a single mast is another
excellent arrangement for worldwide
coverage. Again the choice of hori-
zontal v. vertical polarisation is
largely dependent on the apex
height available. Horizontal
polarisation will usually prove
superior on the 7MHz band if the
apex height is at least 25m.

As shown in Figs. 9 and 10 the
7MHz Delta loop typically uses some
43m of wire for resonance around
7.08MHz. The length of the
horizontal member should be about
17.3m and the two equal sloping
sides should each be about 12.85m
long. The dimensions are not
extremely critical; the main proviso
being that the total length of wire
employed should achieve full wave
resonance at the desired frequency.
Varying degrees of coupling with
surrounding objects and height
above ground will affect the final
dimensions and the figures above
have been quoted as a guide.

one of the two corners (not the apex)
will yield mainly vertical polarisa-
tion, there is a small horizontally
polarised component. This can be
avoided by moving the feed point
slightly as illustrated in Fig. 11.

Fig. 11. Altered feed point on
delta loop

The writer has found little if any
difference
prefers the
feeding.

Finally a really effective 7MHz
beam can be constructed at very
little cost by mounting a 7m
horizontal spreader across the top of
a mast and supporting a Delta loop
from each extremity as illustrated in
Fig. 12.

Similar remarks regarding
horizontal v. vertical polarisation
apply to this array also. A steel tower
between the two Delta loops will
have much less effect if horizontal
polarisation is used but vertically

in performance and
convenience of corner
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T support bar

Fig. 12. Pair of delta loops used as beam aerial

polarised loops ideally need a
wooden mast. Fortunately in this
case much less pole height is needed.

The formulae normally used to
determine the overall wire lengths for
full wave loop elements are:

Driven element 306 in metres
f(MHz)

Reflector 313.6 in metres
f(MHz)

Practical experience at the
author's location has shown the need
to make the driven element slightly
shorter and the reflector slightly
longer than the dimensions predicted
by the formulae but this may be due
to local environmental effects.

Of course both elements may be
made of the same size and a separate
feeder attached to each. This allows
the use of a phase shifting stub to the
switched from one to the other feeder
for reversing the direction of fire.

3.5/3.8MHz band

Much of what has been written in
detail about aerials for the 7MHz band
also applies for the 3.5/3.8MHz band
except that mechanical difficulties
are much more severe. A height of a
half wavelength is 43m (for 3.5MHz);
so even a horizontal dipole is outside
the scope of most amateurs at this
height and rotatable beams need not
be discussed in this article!

So let us turn our attention to the
more simple wire aerials which are
possibilities worth consideration by
serious 80m DXers.

The full size halfwave sloping
dipole needs a support height of
nearly 30m to keep the bottom end
out of reach of people, again
assuming a 45° slant which seems

near optimum when a metal tower is
used. Nevertheless many operators
have found this an excellent DX
aerial. For all round coverage, an
80m version of the system described
in reference 6 may be constructed.
The author has also tried shortened
half -wave slopers both of the G5RV
type and those using traps but
performance has fallen short of that
obtained with the full size version.

To avoid a repetition of what has
been written about verticals, slopers
and Delta loops for the 7MHz band it
should be noted that all the
observations and comments made,
equally apply to the larger versions of
these aerials for use on the
3.5/3.8MHz band. Additionally the
following points are worth bearing in
mind: -

1) It is difficult to design an aerial to
cover the entire 3.5/3.8MHz band.
The easiest way out is to decide if one
is essentially a CW or SSB DX
enthusiast. Then a bandwidth of only
about 25kHz is usually sufficient
(even the VK's can now use the
3.8MHz end!)
2) The author has found that 1/4

verticals work rather better with
resonant 1/4 radials (even if they are
only about lm above ground) than
buried radials.
3) A pair of phased verticals
constitute an excellent DX aerial. A
separation of 40-50m is required for
in -phase operation when a bi-
directional broadside pattern results.
A unidirectional pattern can be
secured by spacing the verticals a
quarter -wave apart and using a
quarter -wave delay line in one feed
or the other (to change the direction
of in -line fire).

4) A single Delta loop is almost
invariably better than a 1/4 vertical.
One reason for this is that all the RF
power at the aerial end of the feeder
goes into the aerial. Series ground
losses reduce the effective power
going into any aerial (eg the 1/4

vertical) excited against ground. In
the writer's opinion Delta loops are
among the best practical aerials
available to the average amateur for
use on the 7 and 3.5/3.8MHz bands.
5) Where adequate mast height is
unavailable for a full size half -wave
sloper, the VI half-sloper may be
tried. Considering the small space
occupied it can provide fair results
but is not in the same class as a Delta
loop erected in the clear. Some
controversy exists with regard to the
functioning of half-slopers
(references 7,8 and 9).

The author has used a pair of co -
linear inverted Delta loops for DX
working on 3.8MHz. This gave very
good results to the USA which is in
the broadside direction. Whilst
individual feeders were used in this
case it should be possible to use a
single feeder as shown in Fig 13.

Perhaps the most effective
3.8MHz aerial the author has tried
consists of a pair of Delta loops
mounted one behind the other. See
Fig. 14. Both are driven using 750
balanced twin feeder. One Delta
loop is strung between two widely
spaced 20m masts and is inverted
with the 'apex' hanging downwards.
The second loop is supported at its
apex by a wooden mast which is some
16m behind the inverted Delta loop.
This somewhat unusual arrangement
was evolved purely because of
practical constraints. It was decided
to drive both elements rather than use
a parasitic reflector (or director)
because this arrangement leads to
easy beam reversal by operating a
single switch in the 'shack'.

An inverted 'V' half -wave dipole
with its apex at about 15m has been
used as a comparison aerial. All have
proved considerably superior to the
inverted 'V' for DX operation.

1.8MHz band

It has not been found possible to
erect an 'ideal' top band aerial at the
author's location without removing
the 7MHz and 3.8MHz aerials.

Vertical aerials using inductive
loading have been abandoned in
favour of capacity hat loading. Both
the radiation resistance and
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Rope

Nifeeder

Fig. 13.13. Conlinear inverted delta loop.

Rope

Fig. 14.

750
balanced
feeder

7511 balanced feeder

Phased 3.8 MHz delta loops at G2PU

Inverted data loop with 'apex
hanging downwards

.1- -(:), co -----0
1

Feed point

C-11

Feed point

Approx 50

1

Central apex support

Plan view of phased delta loops

efficiency fall alarmingly with a
severely shortened element.
Therefore good insulation, heavy
gauge conductors to minimise ohmic
losses as well as a first class earth
system are mandatory for DX
working with a short vertical.

After considerable experimenta-
tion the writer decided to use a
quarter -wave radiator excited
against ground. As it was not prac-
ticable to get the radiator wholly
vertical, one eighth of a wavelength
is vertical with the remaining one
eighth of a wavelength horizontally

suspended between two masts. (See
Fig. 15.) This arrangement can either
be regarded as a bent quarter -wave
or as a shortened vertical with assy-
metrically mounted top hat capacity
loading. Polarisation is mainly
vertical but of course there is also
some horizontal polarisation. Eight
radials each 1/8 wave long are used
at ground level.

The feeder used is a buried 7552
heavy duty co -axial cable about
100m long. At 1.90MHz the VSWR is
approximately 2:1 but no concern is
felt about this because the co -ax loss

at this low frequency is insignificant.
For those with sufficient mast

height the 1/4 half-sloper can provide
good results (reference 7).

One way of getting the meagre
power we are permitted on top band
into radiation, and not lost in
warming the ground connection, is to
use a loop aerial design. For example
if an 80m Delta loop is fed by open
wire feeder coupled to an ATU it can
be current fed in its normal mode but
voltage fed on the 1.8MHz band.
Earth connection losses no longer
play a part in determining the
amount of power in the radiating
element (but earth characteristics of
course affect the polar diagram).

A full wave Delta,loop is beyond
the resources of most amateurs
except for those living on suitable
sites in the country. The writer knows
of one American amateur who uses
one with outstanding results.

The object of this article has been
to outline the practical difficulties
which confront the average amateur
contemplating an efficient aerial for
DX working on the lower frequency
bands. The author has tried to
develop ideas for arriving at
acceptable compromise when only
modest resources are available. It is
intended more as a thought
provoking exercise than as a detailed
constructional article.

X/8 at 1,914Hz

38MHz -84s 'memo'
1 9MHz - X/8 recital:II Xleharcoontati

8 rodals 60' long

'A at 3 514Hz

msulator 1 Woodsa mast

X/8 at 1 9MHz

500 co,
Grand radials

Fig. 15. 3.8/ 1.9 MHz aerial
system at G2PU
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By Tony Bailey G3WPO

Firstly, may I say to the anonymous
CBer (who appears to reside in
Kilburn) that wants his amateur
licence by the same method that he
got his CB Licence - ie by paying
for it, that no amount of four letter
words is likely to change the
existing situation, either addressed
to me or the Home Office.

Like most people, if you want a
licence, then you have to follow the
accepted procedures, a route which
seems acceptable to the majority.
Incidentally, I believe you can get
put in the Tower for sticking the,.
stamps on the letter upside da

CQ DX

As I sit writing this piece, I am
occasionally breaking off to have a
look at 2 metre SSB on the off -
chance that some more Sporadic -E
is about. This afternoon saw some
nice contacts with Eastern Europe
and the Mediterranean, from a less
than ideal VHF site nestling at the
foot of the South Downs. I often feel
like attaching a laser to the beam to
cut a hole to the SE, but somehow
the RF seems to get over or around
the chalk.

I imagine that a lot of the newer
licencees are having their first
experience of Sporadic -E and the
sudden appearances it can make.
Unfortunately, this year is likely to
be less notable than some previous
years, due to the lower activity of
the Sun not producing the ionisation
levels necessary to induce this
propagation mode, although the
view that the Sunspot Cycle affects
Sporadic -E is not held by everyone.

The occurrence of Sporadic -E is
not easy to forecast, but it is
generally a summertime
phenomenon, and the best times are
generally in. the early morning
around 0900-1000 local, and again
in the early evening. It can however
occur at any time, but not usually
during the hours of darkness.

One of the problems that
Sporadic -E propagation gives is that
of frequency occupancy. It is not
uncommon to find the DX either
bang on or very close to
144. 3COMHz , and this seems to
upset a lot of people when they insist
on working stations on what is the
Calling Frequency. Quite honestly,
if there is a lift on, the sheer number
of stations makes the calling
channel invalid anyway. After all,
there are a lot of kHz available to the
SSBer and spreading out makes
sense. You stand a much better
chance on a clearer spot, rather
than worrying about someone using
144.3.

One other point, if an SP or 19
or some other exotic DX comes up
on 2 metres he won't be all that
interested in your name, QTH,
height a.s.l. and the colour of your
socks! Once you've swopped
callsigns, reports and QTH
Locators, that is probably that.
There will be an awful lot of people
wanting a contact and the DX station
will no doubt want to make as many
QSOs as possible in the short time
available. The other side of the coin
is that if he does want to chat, it's no
good muttering profanities over the
air about getting on with it etc, as
one G4 who should have known bet-
ter was doing this morning. Its a bit
like the television, you don't have to
listen, there are always other chan-
nels! So be patient if you have to.

CW anyone?

I apologise to G 4NOZ (Letters, July)
and his feelings, by casting Nastur-
tions on the level of CW operation.
Active though it may be around
Colchester, CW QSOs are still little
used by comparison with FM, by I
should think a ratio exceeding
several thousand to one, if not more.
I wish more people would come on
the mode when two is at its normal
propagation level (which is most of

the time) as they would be surprised
at the distances which could be
covered, even with low power.

Direct conversion DSB

There are a couple of points which
have come up from letters on the
DSB80 project we published a while
ago, with several people asking if it
is possible to convert the design to
single sideband transmit rather than
the double sideband version detail-
ed by adding a suitable filter.

Unfortunately, it isn't, because
to filter off the unwanted sideband,
you have to firstly pick a frequency
to do the filtering at so that you can
construct a suitable filter. Now, with
a conventional single sideband
transmitter, using the superhet prin-
ciple, the RF signal that eventually
ends up at the antenna socket is in-
itially generated at some fixed fre-
quency, possibly 9 or 10.7MHz, or
as low as 455 or 60kHz, depending
on the design.

At these fixed frequencies, it is
easy to construct, or purchase, a
suitable filter, which, after balanc-
ing out the carrier, is used to rid us
of the unwanted sideband.

However, the DSB80 is a direct
conversion design. In this, the low-
level transmit signal is actually
generated at the eventual transmit
frequency, with the modulation of
the carrier taking place at the same
frequency, and not at some lower
fixed frequency. Balancing out the
carrier is no problem, but to get rid
of one of the two sidebands resulting
is a problem.

You could do it with a filter, but
it would have to be rather special, in
that it would need to maintain a
bandwidth of around 3kHz, while at
the same time, have a variable fre-
quency of 3.5 - 3.8MHz, which is
clearly difficult.

On the receive side, there is
something you can do to remove the
additional bandwidth generated by

30 HAM RADIO TODAY OCTOBER 1983



having no form of filtering as you
would in a superhet receiver. That is
to do some additional filtering at the
audio stages, where it is much easier
to accomplish.

Even without filtering, the
direct conversion receiver is still an
extremely popular and efficient way
of getting a first receiver going. The
lack of selectivity, which as we have
said can be improved with an audio
filter, isn't such a disadvantage as
you might think. The average
human ear is an extremely good
filter, and the audio image
generated by any direct conversion
receiver is for all practical purposes
filtered out by the ears.

Diodes and FET
oscillators

In many of the FET oscillator
designs which appear in these
pages, there is often a diode con-
nected from the gate of the FET to
earth. A couple of people have ask-
ed what this is for, and whether it
matters which way round it is.

Basically it is there to provide
an AGC function. If you think about

any oscillator, the circuit is an in-
finite loop, with the output being fed
back to the input by one means or
another. There has to be something
which stabilises the output level at a
constant point - if there wasn't the
oscillation level would build up to
infinity eventually which is clearly
impossible. There are only two
things which can stop this happen-
ing - either the oscillator limits, or
there is some form of AGC present.

With the diode present, as the
RF voltage from the oscillation
increases just after switch on, the

voltage on the gate will similarly in-
crease, and be rectified by the
diode, in turn causing a DC voltage
to build up across the gate
capacitor. This will be a negative
voltage from the way the diode is
connected, and it is this which pro-
vides some bias, driving the FET
towards cut-off as it gets more
negative. The amplitude of the
oscillation thus decreases, until a
point is reached at which it stabilises
- that is when the gain is only just
enough to keep the oscillator runn-
ing. Or an AGC control.

. managed to pick up a nice roller coaster . . ."

CqW3C-01

W. H. WESTLAKE introduces . . . .

H 100 Super Low Loss 50 S2 Coaxial Cable
I

Type H 100 semi airspace 500 cable specially
developed for amateur radio applications.
H 100 is a new type low loss semi airspace cable for
transmitting applications. Due to its very low
attenuation H 100 offers possibilities not only for
144MHz but also for those radio amateurs using the
higher frequency bands up to 1296MHz.

Maximum screening efficiency is guaranteed by using
a closed copper foil and a braiding for the outer
conductor.
H 100 also features maximum power capabilities up to
2100 Watts with only 9.8 mm cable diameter.

FOR FREE SAMPLE
SEND LARGE S.A.E.

FEATURES
* FITS NORMAL PLUGS

IPL259 and 'N' types)
* AFFORDABLE PRICE
* ROBUST POLYETHYLENE SHEATH
* LIGHT WEIGHT

PRICE 80p per metre
(post 5p Ml

UR67
RG213

H100

TYPICAL EXAMPLE
Transmitter power: 100 Watts
Cable length: 40 m
Aerial power: UR 67 &

MHz RG 213
28 72W

144 46W
432 23W

1296 6W

COMPARISON

Diameter:
Overall:
Central conductor:

H 100

H 100
82W
60W
43W
25W

9.8mm
solid 2.5mm

Nom attenuation in dB/100 m:
28MHz 2.2dB

144MHz 5.5dB
432MHz 9.1dB

1296MHz 15.0dB
Maximum power: (FM)

28MHz
144Mhz
432MHz

1296Mhz
Weight:

2100W
1000W
530W
300W

112 g'm

GAIN:
+ 14%
+ 30%
+ 87%
+317%

UR 67 Et
RG 213 (MIL -

spec.)

10.3
7 x 0.75mm

12.3mml

3.6dB
8.5dB

15.8dB
31.0dB

1700W
800W
400W
220W
152 g/m

QUANTITY Minimum operating
DISCOUNTS temperature: -50°C -40°C
50M less 10% Bending radius: 150mm 100mm
100M less 20%
(Trade rates on

Rated Velocity
Ratio:
Colour:

0.84
black

0.66
black

application) Capacity: 80 pF/m 101 pF/m

W. H. WESTLAKE G8MWW (UK Distributors)
CLAWTON, HOLSWORTHY, DEVON. Phone 0409 253758
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2 Sep Cambridge & DARC: informal evening/morse
class/on air/final plan for Region 1 IARU SSB
Contest.
Medway AR & TS (of radio interest).

3-4 Sep 144MHz Trophy & SWL Contest (IARU) (rules in
June/July Radcom).
SSB Field Day (rules in May Radcom).

5 Sep Braintree & DARS: quiz evening.
Leighton Linslade RC: AGM.
Stourbridge & DARS: informal meeting; final
arrangements for Stourbridge Carnival.

5-9 Sep Brixton College of Further Education: enrolment
for RAE course.

6 Sep Bradford & Ilkley Community College: enrolment
for RAE course.
Aylesbury Vale RS: An Introduction to
Microwaves by G4KNZ.
Chichester & DARC: meeting.
Mid -Warwickshire ARS: junk sale.
Stevenage & DARS: Aluminium for Antennas,
Ideas on How to Use It by G4MEO.
Wakefield (Sr DRS: on air / natter night.

6-7 Sep Langley College of Further Education: enrolment
for RAE course 12.30-8pm.
Melton Mowbray College of Further Education:
enrolment for RAE course.

7 Sep Cheshunt & DARC: natter night.
Fareham RC: natter night/on air.
Nene Valley RC: Satellite Working by G4HME.
Wirral & DARC: drinking and waffling at the
Shrewsbury Arms, Chester High Road.

8 Sep Edgware & DARS: informal meeting.
Stevenage & DARS: beginners' evening (at the
Fairlands Community Centre).

9 Sep Cambridge (Sr DARC: talk on aerials.
Spalding (Sr DARS: visit from Mike Bowthorpe
(Tandy).

9-11 Sep World Association of Christian Radio Amateurs &
Listeners (WACRAL) annual conference at
London Bible College. Special event station
GB2LBC.

10 Sep Stourbridge & DARS: demonstration station at
Stourbridge Carnival.

10-11 Sep International amateur TV Contest (rules in May
Radcom).

11 Sep Vange rally.
Telford Amateur Radio Rally, Telford New Town
Centre Malls, Telford, Shropshire. Opens I lam
(10.45 for disabled), talk -in GB4TRG on S22 and
SU8/20, food Sr drink; parking and admission
free.
Kidderminster & DARS: Wyre Forest Mini -
Marathon station.
Wirral & DARC: DF hunt.

12 Sep Arnold and Carlton College of Further
Education: enrolment for RAE course 10ani-4pm.
St. Hugh's Comprehensive School, Grantham:
enrolment for amateur morse class 6.30pm.

12&14 Sep Sarah Robinson School, Ifield, Crawley:
enrolment for RAE course 7-9pm.

13 Sep Bury RS: Japanese Morse by Norman Kendrick
G3CSG.
Kidderminster & DARS: AGM.

13-14 Sep Arnold & Carlton College of Further Education:
enrolment for RAE course 2-8pm.
Hendon College of Further Education: enrolment
for RAE course.

14 Sep Cheshunt & DARC: visit to Brookmans Park MF
transmitting station.
Fareham RC: Shack Safety by G8GNB.
Nene Valley RC: RTTY by Computer by GBGIK.
Three Counties ARC: Rayne.
Wirral & DARC: Fire Protection Techniques by
Steve Shakeshaft G6TCC.

18 Sep Peterborough Rally.
Glenrothes & DARC: AGM.
UK FM Group (Western): DF hunt.

19 Sep Braintree & DARS: From Erk to Test Pilot by
Squadron Leader A.S. Murkowski.
Leighton Linslade RC: meeting; quiz.
Milton Keynes & DARS: visit to Leighton Linslade
RC (quiz).
Stourbridge (Sr DARS: Matching Circuits and
SWRs by Dave Yates G3PGQ.

20 Sep Biggin Hill ARC: RTTY evening.
Mid -Warwickshire ARS: DF hunt (starting 7.30pm
145.350MHz).
Wakefield & DRS: homebrew equipment evening.

21 Sep Deadline for December Radio Tomorrow.
Cheshunt & DARC: natter night.
Fareham RC: natter night/on the air.
Hastings E & RC: Inexpensive Computing for
Radio Amateurs by G4WRT.
Kidderminster & DARS: RSGB lecture by Leo
Craven G4EQI.
Nene Valley RC: QRP by George Dobbs G3RJV.
Tretherras School, Newquay: enrolment for RAE
course 6.30-8.30pm.
Wirral & DARC: drinking and waffling at the Red
Cat, Greasby.

22 Sep Edgware (Sr DARS: The BBC Microcomputer by
John Bluff G3SJE.
Greater Peterborough ARC: video evening.

23 Sep Medway AR & TS: junk sale.
24 Sep Clipperton DX Club: 5th Convention, Le Raincy,

Paris.
25 Sep Harlow Rally.
28 Sep Cheshunt & DARC: RSGB Headquarters by John

Nelson, Assistant General Manager, RSGB.
Fareham RC: History of the RSGB by G6NZ.
Nene Valley RC: Raynet by G4NUG.
Three Counties ARC: Hampshire Fire Brigade.
Wirral & DARC: QRN - Causes and Cures by
Alan Smith G4EFP.

1 Oct 432MHz - 24GHz IARU Contest (rules in
June/July Radcom).
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1 Oct Braintree & DARS: Autumn Fayre (show in
Braintree Community Centre).

3 Oct Braintree & DARS: setting up JOTA.
Leighton Linslade RC: meeting.
Stourbridge & DARS: informal meeting; contest
season debriefing; arrangements for JOTA.
Swale ARC: QRP Operating and the G-QRP
Club by G3VTT.

4 Oct Aylesbury Vale RS: A 160-10m transceiver by
Robin Hewes G3TDR.
Mid -Warwickshire ARS: natter night.
Stevenage & DARS: Making a Homebrew Lattice
Tower by G8EKU.
Wakefield & DRS: Computers for Beginners by
Steve Wright G4CPC.

5 Oct Cheshunt & DARC: natter night.
Fareham RC: natter night / on air.
Wirral & DARC: drinking and waffling at the
Seven Stars, Thornton Hough.

6-8 Oct 12th ARRA Amateur Radio and Electronics
Exhibition, at Exhibition Centre, Doncaster
Racecourse, Leger Way, Doncaster.

8 Oct Audiojumble: junk sale of audio and radio
equipment at St. James' Hall, Gloucester Terrace,
London W2 (nearest tube Lancaster Gate).
Admission 90p; proceeds to St. John's
Ambulance.

8-14 Oct GB2MOD at Mod of the Clyde Valley (Gaelic
festival) on HF and 2m CW/SSB: special QSL.

9 Oct 21-28MHz Phone Contest (rules in May Radcom).
Wirral & DARC: DF hunt.

10 Oct Milton Keynes & DARS: AGM.
15 Dec Taurids meteor shower (max 1 Nov).
11 Oct Bury RS: construction competition.
12 Oct Cheshunt & DARC: Writing for Amateur Radio

by Tony Smith G4FAI.
Fareham RC: S -meters and PL259s yy G4JCC
and G6BBS.
Hastings E & RC: visit to TVS, Maidstone.
Three Counties ARC: HF Contest Work.
Wirral & DARC: Computers in Amateur Radio by
Paul Collister G4DLY.

14 Oct Spalding & DARS: Computers and Amateur
Radio by Terry Roberts.

15 Oct Midlands VHF Convention at British Telecom

Training School, Stone, Staffs. Lectures,
demonstrations, bookstall, bring and buy, free
parking, Talk -in S22. Admission £1 on the door;
evening buffet tickets £4 (in advance only).

15-16 Oct EI/GI Convention, Ballmascanlon.
Jamboree -on -the -air.

16 Oct 21MHz CW Contest (rules in May Radcom).
1296MHz Cumulative Contest (rules in July
Radcom).

17 Oct Braintree & DARS: visit by RSGB Regional
Representative Tony Howe G3PLF.
Leighton Linslade RS: meeting.
Stourbridge & DARS: main meeting.
Swale ARC: HF Amplifiers by G4AXD.

18 Oct Biggin Hill ARC: Amateur Radio Satellites.
Mid -Warwickshire ARS: Safety by Norman Read
G8CXL.
Stevenage & DARS: talk on batteries by
Eveready.
Wakefield & DRS: pie & pea supper.

19 Oct Deadline for January Radio Tomorrow.
Cheshunt & DARC: natter night.
Fareham RC: natter night/on air.
Hastings E & RC: junk auction.
Wirral & DARC: drinking and waffling at the
Victoria Lodge, Tranmere.

20 Oct Greater Peterborough ARC: Homebrew
Transceivers by G4LOC.

21 Oct Medway AR & TS: social evening 'at home' to
Gravesend ARS.

26 Oct Cheshunt & DARC: Satellite Receiving
Installations by David Woollard (Rediffusion).
Fareham RC: shack layouts - open forum.
Three Counties ARC: knock -out games night.
Wirral & DARC: inter -club quiz night. Return
match with Chester ARC.

1 Nov Aylesbury Vale RS: Semiconductors and
Transistors by GBAYM.
Mid -Warwickshire ARS: natter night.
Stevenage & DARS: Slow Scan TV by G4BWU.
Wakefield & DRS: on air/natter night.

2 Nov Cheshunt & DARC: natter night.
Fareham RC: natter night/on air.
Wirral & DARC: drinking and waffling at The
Harp, Lower Neston.

CONTACTS

A udiojumble
Brixton College RAE course
Bury RS
Cheshunt & DARC
Fareham RC
Hastings E & RC
Hendon College RAE course
Melton Mowbray College RAE course
Mid -Warwickshire ARS
Sarah Robinson School RAE course
Spalding & DARS
Stevenage & DARS
Swale ARC
Telford AR Rally Group
Three Counties ARC
Thetherras School RAE course
WACRAL
Wirral & DARC

Ed Lord
M.C. Parnell
Brian Tyldsley
Roger Frisby
Brian Davey
Tony Masters
Chris Holford
K.G. Melton
Carol Finnis
Steve Webb
Ian Buffham
Cliff Barber
Brian Hancock
M.I. Vincent
Mrs. C.J. Baker
Bob Lawrence
Brian Hancock
Gerry Scott

01-837 7811
01-737 2323
Burnley 24254
Hoddesdon 464795
Fareham 234904
Hastings 51659
01-202 3811 extra.
Melton Mowbray 68810
Southam 4765
Crawley 25742
Spalding 3845
Baldock 893736
Minster 873147
Telford 55416
Bordon 3395
Wadebridge 3649
Minster 873147
051-630 1393
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South Midlands
FREE FINANCE

on regular priced YAESU and many
other lines.
(Invoice Balances over £120)

SMC's SUMMER
FANTASTIC PRICE REDUCTIONS
AND DISCONTINUED

SALE OF YAESU 447
7y

ON OVERSTOCKED ITEMS
LINES : LIMITED STOCKS AVAILABLE

FTV107R Transverter Grey

c/w 2m module
FV901

£119.00

FTV707R
£99.00

DM Digital VFO

FT102

NOW ONLY
£685

.

-..

7 .
"- NAV

Low Price
due to bulk

purchase

ale.

IS 
a 1
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imme NM

0 II
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FTV901R

.& £139.00
.

Transverter
c/w 2m module
fitted

FV101DM Keyboard

4

£89.00

£119.00

-7-;------7

RR/
VFO

All prices include

Special

-*; /-
, ,,

c/w 2m module

-----

Transverter

VAT and Delivery

SMC HAS ACQUIRED FROM YAESU
Now's your chance to buy one of the most
sought after 2m multimode transceivers
ever!!!
This transceiver is up for Dutch Auction, so
make us an offer and you too could be using
a radio like the DX Kings or the many
contest winners.  Closing date for offers Wednesday, October

THE LAST FT225RD.

a r _
.

-
. '6 6

-.
CI ,

12th. Normal SMC, Guarantee.

NOW AVAILABLE FOR HIRE - 60ft TRAILER MOUNTED TOWER. Available most weekdays and weekends. except VHF NFD i

Only authorised Yaesu dealers have direct contact with the factory in Japan, and
REMEMBER only if you buy your radio from an authorised dealer can you be assured of spares

and service back up. So BEWARE of grey importers who offer sets a few pounds
cheaper, they may not be around if your set goes wrong!!

SMC SERVICE
Free Securicor delivery on major equipment.
Access and Barclaycard over the phone.
Biggest branch agent and dealer network.
Securicor 'B' Service contract at £4.49.
Biggest stockist of amateur equipment.

FREE FINANCE GUARANTEE
On many regular priced items SMC offers Importer warranty on Yaesu Musen products.
Free Finance Ion invoice balance over £1201. Ably staffed and equipped Service Department.
20% down and the balance over 6 months or Daily contact with the Yaesu Musen factory.
50% down and the balance over a year. Tens of thousands of spares and test equipment.
You pay no more than the cash price!' Twenty-five years of professional experience.

HEAD OFFICE S.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON, SO4 4DP, ENGLAND,
MAILORDER Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: "Aerial" Southampton
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Communications Ltd,
AUTHORISED

MAIN DISTRIBUTOR FACTORY BACKED Y°)Sij

ANTENNAS VHF

JAYBEAM
4Y/4M Yagi 4 element 7dB £29.90 £2.20
PM/12/4M Phasing harness 2 -way £16.10 £1.50
HO/2M Halo head only OdBd £5.98 £1.20
HM/2M Halo with 24' mast OdBd £6.55 £1.20
C5/2M Colinear omnivert 4.8dBd £54.62 £2.50
LW5/2M Yagi 5 element 7.8dBd £14.37 £2.50
LW8/2M Yagi 8 element 9.5dBd £17.82 £2.50
LW10/2M Yagi 10 element 10.548d £24.15 £2.50
LW16/2M Yagi 16 element 13.4d8d £35.07 £3.20
14Y/2M Yagi 14 element 12.8dBd £36.23 £3.20
PBM10/2M 10 ele Parabeam 11.7dEld £44.85 £3.20
PBM14/2M 14 ele Parabeam 13.7dBd £55.77 £3.20
Q4/2M Quad 4 element 9.4dBd £29.32 £2.50
06/2M Quad 6 element 10.9ded £39.10 £2.50
Q8/2M Duel 8 element 11.9dBd £44.85 £2.50
D5/2M Yagi 5 over 5 slot 10dBd £25.30 £2.50
D8/2M Yagi 8 over 8 slot 11.1dBd £34.50 £2.50
5XY/2M Yagi 5 ele crossed 7.8dBd £28.17 £2.50
8XY/2M Yagi 8 ele crossed 9.5dBd £35.65 £2.50
1OXY/2M Yagi 10 de crossed £46.00 £2.50
PMH2/C Harness cir polarisation £9.77 £1.50
PMH2/2M Harness 2 -way 144MHz £12.65 £1.50
PMH4/2M Harness 4 -way 144MHz £28.75 £1.50
C8/70 Colinear Omni Vertical 6.ldBd £62.10 £2.50
08/70 Yagi 8 over 8 slot 12.3dBd £25.87 £2.50
PBM18/70 18 de Parabeam 13.5dBd £32.20 £2.50
PBM24/70 24 de Parabeam 15.1dBd £42.55 £2.50
LW24/70 Yagi 24 element 14.8dBd £27.02 £2.50
MBM28/70 28 de Multibeam 11.5dBd £21.27 £2.50
MBM48/70 48 ele Multibeam 14.0dBd £35.65 £2.50
MBM88/70 88 ele Multibeam 16.3dBd £48.87 £2.50
8XY/70 Yagi 8 ele crossed 10dBd £42.55 £2.50
12XY/70 Yagi 12 de crossed 12dBd £52.90 £2.50
PMH2/70 Harness 2 -way £10.35 £1.50
PMH4/70 Hamess 4 -way £22.42 £1.80
CR2/23CM Corner reflector 13.5dBd £40.25 £2.50
PMH2/23CM Harness 2 -way £31.05 £1.50

SMC-HS
SMCGDX1 Discone 80-480MHz 3d98 3.3 £40.25 £2.50
SMCGDX2 Discone 50-480MHz 3d81 6.2 £49.45 £2.50
GDXA Discone 100-440MHz 3dB1 £33.75 £2.50
SMCVHFL Discone 65-520MHz Rx only 5.0 £15.70 £2.50
SMCGP23 Caned' 2M 3 x 1 wave 7.8c1B1 14.5 £39.85 £2.50
SMCGP144W Colinear 2M Multi 1 wave 6.5dB1 10.2 £27.60 £2.50
SMCGP2M 8 wave c/w ground plane 3.4c1B1 4.5 £18.00 £2.50
SMCSC1144 2M Swiss Quad for vertical mounting £57.60 £2.50
SMCGP432X Colinear 70cm 3 x i wave 6.8dI31 5.6 £29.90 £2.50
SMC7Q2V Colinear 2 8d11. 251. 5.7d8170cm 3.6' £29.90 £2.50
SMC2HB6 6M HB9CV 2 Driven elements £19.95 £2.50
SMCHS770 144/432 Duplexer 50W 30dB isolation £15.35 £1.50

SMC2OW
SMC2NE
SMC2VF
SMC78F
SMC78B
SMC88F
SMC258
SMC358
SMC7ON2M
SMCKS770
SMCGCCA
SMCSOMM

Element 144MHz 1/4 wave edgy £2.30 £1.50
Element 144MHz 5/8 wave 3.KIF11 £6.90 £1.80
Element 144MHz 1/2 wave 3.0dBI £11.50 £1.80
Element 144MHz 7/8 wave 4.5(1% £13.80 £2.00
Element 144MHz 7/8 wave 4.5dI31 £13.80 £2.00
Element 144MHz 8/8 wave 5.2d63 £18.80 £2.00
Element 432MHz 2 x 5/8 5.5d131 £12.65 £1.80
Element 432MHz 3 x 1 6.3dEt1 £16.85 £1.80
2M 2.7d81 70cm 5.1dB1 £16.85 £1.80
144/432 Duplexer 50W 30dB isolation £15.35 £1.50
Gutter dip 4 mtrs Cable £9.95 £1.80
Magnetic base c/w 4M cable £9.95 £1.80

2M ASCOT ANTENNAS MOBILE
(The keenest prices)
Complete with bases and cable
34000M y x Standard
31000M 1 x Swivel
344C0M 1 x Sprung
44000M 1 x Standard
33000M 8 x Swivel
341COM 0 x Sprung
092 Magnetic Mount
350 ; x Standard
351 x Sprung
091 Magnetic Mt x

NB:PRICES INCLUDE VAT AT 15%
Carriage extra. mainland rate shown

£6.10 £1.50
£8.10 £1.50

£10.38 £1.50
£7.71 £1.50

£10.00 £1.50
£12.31 £1.50
£10.75 £1.50
£14.26 £1.50
£15.01 £1.50
£10.75 £1.50

ANTENNAS HF

HY GAIN
12AVQ Vertical 10, 15, 20, 14.0'H £50.60
14AVO/WB Vertical 10, 15, 20, 40 18.0H £64.40
18AVT/WB Vertical 10, 15, 20, 40, 80M 25.0H £113.85
14RMO Roof mounting Kit 12AVQ

14AVO 8 18AVT £38.52
18V Vertical 10, 15, 20, 40, 80M 19.0H £36,22
103BA 3Ele Yagi 10 metres 17.011 8.0B £67.85
1058A 5Ele Yagi 10 metres 18.5LE 24.06 £155.25
153BA 3Ele Yagi 15 metres 23.01E 12.013 £90.85
155BA 5Ele Yagi 15 metres 24.5'LE 26.0B £235.90
203BA 3Ele Yagi 20 metres 35.OLE 16.06 £178.25
204BA 4Ele Yagi 20 metres 36.5LE 26.013 £286.35
205BA 5Ele Yagi 20 metres 36.5'LE 34.0B £396.75
402BA 2Ele Yagi 40 metres 43.OLE 16.0B £247.25
DB10/15A 3 Ele Yagi 10-15M 2317LE 13.08 £196.95
TH3JNR 3 Ele Yagi 10-15-20M 24.2LE 12.013 £202.40
TH2MK3 2 Ele Yagi 10-15-20M 27.3'LE 6.0B £169.05
TH3MK3 3 Ele Yagi 10-15-20M 27,OLE 14.03 £274.85
TH5DXX "Thunderbird" 5 Ele 31.CILE 18.06 £419.75
TH6DXX "Thunderbird" 6 Ele 31.1'LE 24.08 £396.75
TH7DXX "Thunderbird" 7 Ele 31.OLE 207F1 £511.75
HYOUAD 2 Ele Quad 10,15, 20M 13.57R BOB. £354.20
18TD Dipole Tape 10, 15, 20, 40.

40, 80M 132 £121.90
JAYBEAM
VR3 Vertical 10-15-20M. DC Short 6 lb 13.5'H £46.00
TB3 3 Ele Yagi 10-15-20M 14.571 14.11 £189.75
MINI BEAM
C4 Vertical Miniature 10-15-20M 8Ib 11.5H £59.00
HQ1 "Mini" Quad beam 10-15-20M

11.9LE 4.5B £139.00
GIMH MINI BEAM

Mini Beam 10-15-20M
SMC TRAPPED DIPOLE 10-80M 119 Potted Traps.
SMCTD/HP 14SWG H/D et/ traps 1000W PEP
SMCTD/P Portable cµ/terylene 75' coax
SMCHPT High Power 7MHz 1000W Per pair
SMC-HS ANTENNA
SMCHF5V Verical 10, 15, 20, 40, BUM 15.7
SMCHF5R Radial Idt loaded 6.5-7.3'
SMCHF3VNB Vertical 10-18-24M

1000W PEP 16.0H
NB: PRICES INCLUDE VAT AT 15%
Carriage extra, mainland rate shown

£2.75
£2.75
£2.75

£2.75
£2.75
£3.50
£3.95
£3.50
£5.90
£4.90
£7.30
£9.40
£6.50
£4.80
£3.50
£3.50
£5.30
£6.70
£8.50
£8 75
£6.00

£2 80

£2.50
£5,40

£2.50

£4.00

£82.50 £4.00

£43.41 £2.50
£59.80 £2.50
£15.52 £1.80

£54.80 £2.50
£34.90 £2.50
£51.35 £2.50

ANTENNA ROTATORS
Type

RLD3 Bell Core Light Duty
505 Bell Core Light Duty
AR30 Offset Core Light Duty
KP250 Bell Core Lighter Duty
9502B Offset Core Lighter Duty
AR22 Bell Core Medium Duty
9508 Offset Core Medium Duty
AR40 Bell Core Medium Duty
BT1 Bell Core 4 Preset Medium
KR400 Bell Core Medium matches K8500
KR500 Thro Core Elevation
AR50 Bel Position Medium
KR400RC Bel Core Medium Duty
CD45 Bel Core Heavy Duty
KR600RC Bel Core Heavy Duty
HAM IV Bel Core Heavier Duty
KR200RC Bel Core Heavier Duty
"r2x Bel Core Very Heavy Duty
H300 Bel Core Digital Readout
Control Cable
RC4W 4 Way 28p/mtr Carnage £1.80
RC5W 5 Way 33p/mtr Carriage £1.80
RC6W 6 Way 51p/mtr Carriage £1.80
RC8W 8 Way 55p/mtr - Carnage £1.80
9523 Support Bearing

9502 £15.81 Carriage £2.50
KC038 Lower Mast Clamp

KR400/600 £12.07 Carriage £2.50
Prices induding VAT and carnage, but accessories are extra
unless sent with rotators.

£40.25
£40.25
£56.35
£54.91
£56.92
£67.85
£80.21
£90.85
£91.43
£97.75

£112.12
£113.85
£114.94
£136.115
£163.30
£258.75
£314.52
£327.75
£493.35

STATION ACCESSORIES

HANSEN

FS710H
FS710V
FS5OHP

FS5OVP
FS500H
FS500V
FS300H
FS300V
FS200
FS001M
FS601MH
FS800M
FS600M
FS210
FS301M
FS301MH
FS302M
FS711H
FS711V
FS711U
HB1

VB1
UB1
ESSE

FS5S
FS7
SWR3E
SWR3S
SWR508
FS20D
FS800
JD
JD110
MIRAGE
MP2
SMC
S3 -30L
T3 -170L

1.8-60MHz 15/150/1500W Pep £89.70
50-150MHz 15/150W Pep £88.70
1.8-80MHz 20/200/2000W Pep £88.70
50-150MHz 20/300W Pep £8 8.7 0
1.8-80MHz 20/200/2000W Pep £69.75
50-150MHz 20/200W Pep £69.75
1.8-80MHz 20/200/1000 £46.40
50-150MHz 20/200 £46.40
1.8-150MHz 20/200 Pep £50.60
1 8-30MHz 20/200W Pep £51.35
1.8-30MHz 200/2000W Pep £51.35
50-150MHz 20/200W Pep £51.35
430-440MHz 5/20W Pep £51.35
1.8-150MHz 20/200W Auto SWR £55.20
2-30MHz 20/200W £36.65
2-30MFtz 200/2000W £36.65
50-150MHz 20/200W £35.65
2-30MHz 20/200W Head £36.80
50-150MHz 20/200W Head £36.80
430-440MHz 5/20W Head £36.80
FS711H Coupler £23.75
FS711V Coupler £23.75
FS711U Coupler £23.75
3.5-150MHz 20/200/1000W HF £37.20
1.8-150MHz 20/200/1000W HF £37.95
1458(432MHz) 5/20/200 144 £41.00
3.5-150MHz 20/200/1000W HF £25.00
3.5-150MHz F/S Meter ant. £28.46
3.5-150MHz Twin Meter £26.45
3-150MHz 5/20W £37.95
1.8-150MHz 6/30/150W £115.00

1.5-150MHz 10/100W £13.80

50-150MHz 50/500/1500W Pep £100.00

Mini CB £8.80
3.5-170MHz Relative £14.95

MORSE KEYS
BKU1 Squeeze Key
FIK703 Straight Key
11K704 Straight Key
HK706 Straight Key
HK707 Straight Key
HK710 Straight Key
HK808 Straight Key
HK711 Key Mounting
BK100 Mechanical Bug
MK701 Single Lever Paddle
MK702 Single Lever Paddle
MK703 Squeeze Key
MK705 Squeeze Key
MK706 Squeeze Key
IKP60 Iambic
SRI Straight Key

P&P
FOC

FOC

FOC

FOC

FOC

FOC
FOC

FOC

FOC

FOC

FOC

FOC

FOC

FOC
FOC
FOC

FOC

FOC

FOC

FOC
FOC

FOC

FOC

FOC

FOC

FOC

FOC

FOC

FOC

FOC

FOC

FOC

FOC

FOC

FOC

£30.30 £1.20
£25.70 £1.20
£17.65 £1.20
£14.60 £1.00
£13.75 £1.00
£36.40 £1.75
£45.60 £1.75
£29.50 £1.50
£22.25 £1.75
£25.25 £1.60
£26.45 £1.60
£25.96 £1.75
£22.60 21.75
£19.50 £1.75

£9.95 FOC
£12.65 FOC

MORSE EQUIPMENT
K7210000 Squeeze CMOS 230 /13.8V £69.00 £2.00

Memory 4096 Multi Ch Mem
Back Up 230 /13.8V £155.25 £2.50

Datong
D70 Morse Tutor £56.35 FOC

MICROWAVE MODULES - RTTY EQUIPMENT
MM2001 RTTY to Demod. /Convertor £189.00
MM4001 RTTY Transceiver £219.00
MM4001 IKB RTTY Transceiver c /w Keyboard £299.00
MMS1 'Morse Talker' E115.00
MMS2 Advanced 'Morse Talker' £155. DO
MM1000 ASCII to Morse Convertor £69.95
MM1000K KB ASCII to Morse cony c keybd £89.30

PRICES INCLUDE VAT AT 1%
Mainland carriage where applicable

FOC

FOC

FOC

FOC

FOC

FOC

FOC

[LEEDS

SMC (Leeds)

Leeds 16,
Road
Yorkshire

Leeds (05321 782326
9-5.30 Mon -Sat

SEND US
A LARGE

S.A.E.
FOR

26 page Catalogue and Price List
Information on Yaesu Radio Equipment
Data on Towers, Antennas, Masts etc.

Neath John

CHESTERFIELD BUCKLEY
SMC (Jack Twendy) Ltd SMC ITMPI
102 High Street Unit 27, Pinfold Lane
New Whittington, Chesterfield Buckley, Clwyd
Chesterfield 102461 453340 Buckley 102441 549563
9-5 Tues-Sat 9.30-5.30 Tues-Sat

STOKE GRIMSBY JERSEY
SMC (Stoke) SMC (Grimsby) SMC (Jersey)
16 High Street 247A Freeman Street 1 Belmont Gardens
Talke Pits. Stoke Grimsby, Lines St. Helier, Jersey
Kidsgrove 1078161 72644 Grimsby 104721 59388 Jersey 105341 77067
9-5.30 Tues-Sat 9.30-5.30 Mon -Sat 10-7 Mon -Sat

* 13 EDINBURGH

N
R SMC Scotcomm
A 23 Morton Street

E N Edinburgh EH15 2HN
W c Tel: 031 657 2430
* H 10-5 Tues Fri, 9-4 sat

SMC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES
GW4FOI (06391 52374 Day Bangor John G13KDR 1024/1 55162

(06391 2942 Eve Tandragee Mervyn G13VVWY 107621 840656
Stourbridge Andrew 1038431 72632
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Review:
Metertech MT 301
Digital Capacitance
Meter

The most important items of test gear
on the bench at G8PTH are the
scope and the multimeters, both
analogue and digital. After these
come the logic probe (two of these
as well!) and the capacitance meter.
Sure, I managed without a
capacitance meter for a long time
but two years ago I built a rudimen-
tary one from a kit, and at last I had
a means of checking doubtful tan-
talums (or is it tantala?) and finding
the value of unmarked trimmers and
subminiature ceramics. This opened
up a new world of convenience,
even though the device was bulky,
had a restricted range and suffered
from the effect of stray capacitance.

Now a number of newer,
sophisticated hand-held devices
have appeared on the market.
Specifications and prices vary and I
looked through several catalogues
before deciding that the Metertech
Digital Capacitance Meter (DCM)
offered the best combination. A
bonus is that its style matches the
digital multimeter sold under
several names including Metertech
and Ross Electronics. I like mat-
ching pairs! So I actually bought
one (no freebie samples unfor-
tunately!) and I thought my findings
might be of interest to others hover-
ing on the brink of choosing a DCM.

Like many hand held digital
multimeters the Metertech DCM
comes in a grey plastic case with 1/2 ''
31/2 digit liquid crystal display. (In
case you wonder what 31/2 digits
look like, the half digit can only ap-
pear as a 1 or a blank, the other
three digits look normal.) A stand
will prop up the DCM, for use on the
bench. The capacitor under test is
held by two crocodile clips on short
flexible leads, and to avoid stray
capacitance problems it is unwise to

replace these leads with longer
ones. The meter is powered by a PP3
9 volt battery (Supplied) and the
controls cover on/off, a knob for
zeroing the display and range selec-
tion. Testing range is wide, from
0.1pF to 2000,uF, with a claimed ac-
curacy of 0.5%. The meter is pro-
tected against damage from charg-
ed capacitors up to at least 50 volts,
though in your own interest you
should discharge a capacitor before
making tests. A sensible and fairly
well translated handbook is sup-
plied, with useful tables of capacitor
characteristics at the end.

In use the DCM does all that is
claimed of it. Sampling time is
stated as 0.5 second, though on the
lowest ranges the meter does take a
while to settle. Any stray
capacitance is nulled out by the
zero control before the capacitor is

By Andy Emmerson G8PTH

tested and causes no real problem.
So far I have no cause for
dissatisfaction and I would certainly
recommend this device. The
distributor claims to have sold quite
a number to major industrial con-
cerns and I think the only thing
which may put off the average hob-
byist is the price, which is £69 +
VAT (a case is £6 extra). There are
of course some cheaper devices on
the market, also add-ons for digital
frequency meters, but these involve
some degree of compromise and in
the end you must decide how highly
you value this device. Certainly
having once had a DCM I would
not like to give it up!

(NOTE: Since I bought my
meter I have noted a similar looking
device in some shops bearing the
ALTAI name. The price is similar as
well.)

Display -

Range:

Overload Indication:
Calibration adjustments:

Zero adjust.

Out -of -Range indication

Sampling times:
Time base:

Normal
Range

200 pF

2 nF

20 nF
207 nF

2 uF

20 uF
aaouF

2000uF

GENERAL SPECIFICATIONS

l3rtm(0.51LCD (liquid Crystal
Display) Max. indication 1999
8 Ranges with full scale values from 200pF
to 2CCOuF.

Indication of "1".
One internal adjustment 10f accuracy.
One front -panel adjustment for zero.

External adjustment for zero value of
the display. This in limited to 4200.
Indication of "I'".
0.5second
Crystal OSC

Max. In -range Resolution
Display

199.9 pF G I pF
1.999 nF 1 pF
19.99 nF 10 pF
1999 nF 102 pF
1.999 pF IOOOpF

19.99 pF 0.01 pF
199.9 pF 0.1 pF

1999 pF 1 nF
Accuracy (25°C 5C)

Excitation voltage

Zero- adjustment

Operating temperature0°C to 40°C(32°F to 104°F)
Operating humidity: less then 80% RH
Power supply: CO6P DC 9V battery
Battery life: Approximately 200 hours on alkaline or

103 hours on carbon zinc battery with
normal usage. (Typical current consumption
3.4mA on 200pF.2000 range)

Dimension, 1132x82 a 38mm (7.1-aara1.5")
Weight: 282g (0.621b)/(including battery)
Standard accessories Test alligator clips (red and black)

Spare lure (ay.)
Instruction manual

ELECTRICAL SPECIFICATION

pF= picolmad (10- '2)
nF=nancilarad (10 9)
pF=microlarad (10"6)

5% of full scale c 1 LSD (least significant digit) on 200pf to 2COuf ranges.
I% of full scale 4 1 LSD on 200Duf range
2.8 volts peak. maximum.
High input terminal is always more positive than -ve terminal.

20pF
Protection The meter ts protected against damage from charged capacitors (more then DC 50 volt) by the fuse (0.2A)

PRICE 1E9 - VAT. Case £6 + VAT
DISTRIBUTOR Centemp, (12 Curtis Road, Whitton. Hounslow. Middx, TWA 5PT
Telephone 01.894 2723
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M METERTECH
DIGITAL CAPACITANCE

.44Wie#40
,

Q11111
KILLER

MODEL ANF
The value for money, stand alone automatic notch filter that doubles as a CW
filter. Model ANF is small in size but neat in looks and big in performance.
Simply connect model ANF in series with the loudspeaker lead of your receiver
and from then on heterodynes, whistles and other steady tones that often
make listening on the crowded amateur and short wave bands hard work will
vanish automatically, as model ANF notches them out.
A bargraph LED display shows you the frequency of the offending interference.
At the push of a button model ANF becomes a good CW filter eliminating all
but the signal you want to hear. Manual or automtaic operation in notch and
peak modes, plus automatic frequency control, makes model ANF extremely
versatile and easy to use.
A power supply of 10 to 16 volts DC (/ 100 ma is required.
Model ANF is supplied with connecting leads.

Price: £59.00 + VAT (67.85 Total)

DATONG ELECTRONICS LIMITED
ORDER FORM

Your Name Call Sign

Address Tel

Town

City Post Code

Please send me the following

Model
ANF L67.85

I enclose CHEQUE/POSTAL ORDER No.

for L

Please debit my VISA/ACCESS account.

Totals Card No 17
Prices Include Post, All orders sent by return, I st class parcel post.
Packing and VAT (U.K.) Any delay will be notified to you immediately.

SENDTO- Dept H.R., Spence Mills, Mill Lane, Bramley,
Leeds LS13 3HE, England. Tel: (0532) 552461
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THE PREMIER SHOW FOR THE
ELECTRONICS ENTHUSIAST!

Cunard International Exhibition Centre, Cunard Hotel,
Hammersmith, London W6

Improved Venue
We have transferred BREADBOARD to the Cunard Hotel, offering improved facilities to the
visitor, including car parking and ease of access by rail, tube and car, all in a modern attractive
setting. See below for our arranged reduced hotel/rail fare package to attract enthusiasts from
all parts of the country.

Planned Features include
 Lectures: covering aspects of electronics and

computing.
 Electronics/Computing Advice Centre.
 Demonstration: electronic

organs/synthesisers.
 Holography presentation.
 Practical demonstration: 'How to produce

printed circuit boards'.
 Computer Corner -`Try before you buy'.

FRIDAY November 25th
10am - 6pm
SATURDAY November 26th
10am - 6pm
SUNDAY November 27th
10am - 4pm

 Amateur Radio Action Centre.
 Computer controlled model railway

competition.
 Pick of the projects - Demonstration of the

best from ELECTRONICS TODAY
INTERNATIONAL, HOBBY ELECTRONICS
and ELECTRONICS DIGEST.

 Giant TV screen video games.
 Robotic display.

Why not mak- your visit to Breadboard '83 the
most enjoyable yet. At these prices, why not
bring a partner, do your Christmas shopping,
have an evening on the town, see the lights,
and have a weekend in London!

'see next page
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HOLIDAY WEEKEND PACKAGE
* Accommodation in a first class hotel with private bath, direct dial telephone, radio and

colour television.
* Return 2nd class rail travel from local British Rail station to London.
* Ticket to Breadboard '83.
* Breakfast at the hotel.
* Prices quoted are inclusive of service and VAT.

Please note this offer closes on 1st November 1983.

REGION SINGLE

1 Night 2 Nights

TWIN

1 Night 2 Nights
Beds, Berks, Bucks, Essex, Herts,
Kent, Surrey and Gtr London

£29.25 £54.25 £47.75 £84.75

Cambs, Hants, Northants, Oxon,
Suffolk, Sussex, Wilts

£32.50 £57.50 £57.25 £94.25

Avon, Derbyshire, Dorset, Glos,
Gwent, Herefordshire & Worcs,
I.O.W., Leics, Lincs, Norfolk,
Notts, Somerset, Staffs,
Warwickshire, West Midlands

£35.75 £59.75 £59.75 £96.75

Cheshire, Devon, Glams, Humber,
Lancs, Gtr Manchester,
Merseyside, Powys, Shropshire,
West & South Yorks

£40.25 £64.25 £67.50 £104.50

Cornwall, Cumbria, Dyfed, Glwyd,
Gwynedd, North Yorks

£44.25 £69.25 £75.00 £112.00

Borders, Cleveland, Durham,
Dumfries & Galloway
Northumberland, Tyne & Wear

£48.50 £73.50 £83.25 £120.25

Central, Lothian, Strathclyde £51.75 £76.75 £89.50 £126.50
Fife, Tayside £55.00 £80.00 £95.00 £132.00
Grampian, Highland £58.25 £83.25 £101.50 £138.50

BOOKING FORM
Name -

Address:

tel:

Date of arrival: 25th Nov  26th Nov 
Number of nights: 1 night  2 nights 
Room(s) required: single  twin 
BR departure station:

Region:

Cheques should be made payable to
ASP Ltd. and sent to ASP Exhibitions,
145 Charing Cross Road, London WC2H OEE

I enclose cheque value £
OR please debit my Access/B'card number:

Signature
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Technicalities
Those of our readers with a slight
technical bent will probably have
noticed the large number of ferrite
transformers, baluns and inductor
type devices which feature in many
of the designs. There's no apology to
be made for the sheer quantity
which our projects specify - they
are an incredibly useful impedance
matching gizmo - but some ex-
planation could be due about how
the transformer etc winding and
core details are arrived at. But first,
a little bit about why the are so
useful.

Matching on a blind date

The thing about RF circuit
design is that things are not always
what they seem. You can't dovetail
little parts of circuitry together to
make a complete radio system
without a compatible interface bet-
ween the various building blocks.
Take your average crystal filter for
instance. It presents a resistive ter-
mination only at a single frequency.
At all others, there will be a greater
or lesser degree of reactance ie, it
looks to the rest of the circuit as
though its got either a capacitor or
inductor connected across its ter-
minals. Although the frequency/im-
pedance characteristic is peculiar
to say the least, it expects the circuit
to which it is coupled to exhibit a
constant resistance over a wide fre-
quency range. If the conditions
aren't right, then the level of pass -
band ripple will rise to unaccep-
table proportions.

There are a number of ways of
matching a filter to a subsequent
piece of circuitry. Fig. 1 shows
three options. For the sake of argu-
ment, the crystal filter shown has an
impedance of about 500 ohms.

Option a) shows the unit coupl-
ed directly into a bipolar transistor
amplifier stage. This circuit might
present a resistance of 500 ohms to
the filter depending to a con-
siderable extent on the exact
characteristics of the transisor.
Since the manufacturing spread is
relatively wide, the input resistance

By Frank Ogden G4JST
Making coils and

matching

Fig. 1

In
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presented to the filter will be all over
the place.

Option b) offers a totally predic-
table input circuit to the crystal
filter. Because the FET input im-
pedance is so high, the actual
characterisitcs are those of RI. The
capacitor comp is the required input
capacity specified by the crystal
filter manufacturer minus the gate
capacitance of the FET - typically
about 5pF. The main drawback of
this circuit configuration is that the
noise performance is rather poor. At
frequencies around 10MHz, the op-
timum input resistance which the
FET itself needs to 'see' will be
several kilohms. This contrasts with
the 500 ohms of the filter.

The answer of course is Option
c) which uses a 1:3 ratio step up
transformer to raise the input im-
pedance to 4k5 (9 x 500). Because
the transformer is inherrently
broadband, this circuit meets both
the requirements of both the crystal
filter and the FET.

How many turns?

The crystal filter example was
just a single instance. In practice,
ferrite transformers and associated
components are used whenever
some broadband matching condi-
tion needs to be fulfilled. In addi-
tion, they can be used to produce
special conditions such as antiphase
signals for balanced mixers and un-
balanced to balanced transforma-
tions. The question arises, whatever
the application, about how many
turns to use and what size to select
the core. This sort of thing can be
predicted (it is claimed) by some
fairly complex mathematics taking
in such things as core area, core
volume, magnetic path length,
permeability, maximum magnetis-
ing force and your inside leg
measurement. In practice, when
you select half a dozen greyish look-
ing little objects from some equally
greyish looking stallholder at a
mobile rally, any attempt at scien-
tific design and calculation goes
right out the window.

What you must do is this.
Decide what impedance transforma-
tion you would like to make and
translate this figure into a turns
ratio. For the record, the turns ratio
is the square root of the impedance
ratio. Next, you need to find
something out about the core
material. More specifically, you
want to find out the number of turns
required on the core of your choice
to reduce reactive loading on the
external circuit to negligible pro-
portions. For HF frequencies, I

recommend this approach. Using a
standard HF receiver tune into a
medium strength signal (eigher off
air or from a signal generator) at the
lowest frequency which you want
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the core to operate at. Break the
coaxial connection between the
aerial tuner/signal generator and
the receiver. Slip the core under
test onto the inner of the coax and
rejoin the cable. The signal strength
of the signal monitored on the
receiver will now have dropped.
The precise fall off will equate to the
reactance introduced by the
permeability of the core. See Fig. 2.
The average permeability general
purpose RF ferrite core will produce
about 1/2 to 1 S -point drop over the
straight through connection bet-
ween generator and receiver at
5MHz.

It is possible to deduce from this
single measurement that your would
need roughly two turns on the core
for a 50 ohm winding or six turns for
a 450 ohm winding. The rule of
thumb is that two turns are required
on the core for a 50 ohm winding
when using a typical core. Beware
though. Some types of core will
show either no attenuation on the
test jig indicating that they are very
low permeability VHF devices - no
use for HF designs - or massive at-
tenuation at the 5MHz test frequen-
cy indicating that they will probably
be very lossy.

How much power?
Although this question doesn't

arise very often in receiver design,
the power handling characteristics
are all important in transmit ap-
plications. The perpetual energis-
ing and de -energising of the RF cy-
cle in the magnetic material causes
some losses due to the hysteresis.
These losses amount to fractions of a
dB at low frequencies. However,
since the losses, which show up as
heating of the core, are a function of
the number of times that the
magnetic state switches in a given
time, while the actual hysteresis is a
function of the peak flux induced in-
to the core, the two characteristics
combine to place a power/frequen-
cy limit on the core. There is a fur-
ther loss. Eddy currents produce
losses and associated heating which
rise fairly linearly with frequency.
All in all, there are definite top
limits on what a core can do. If you
go beyond that point, the core heats
up towards its Curie point at which
all losses increase dramatically with
an associated collapse of
permeability. After the Curie point,
it's thermal runaway all the way.

Receiver

Input to receiver

Coax
Core under test

Fig. 2 Measuring core characteristics

Signal generator

Output from
generator

Coax

Cable inner threaded
through core

Typical Curie temperatures are
around 150°C. They could be more.
They could be much less. In the
practical case a temperature rise of
around 50°C is about the limit.

Fig. 3 shows a power test jig.
Make a 1:1 transformer out of the
core under test and connect in bet-
ween a transmitter and power
meter/dummy load combination.
Wind up the power slowly.
Transmitters with variable drive are
essential for this test, and an addi-
tional SWR meter ahead of the input
to the transformer is a distinct ad-
vantage. An eye on the power meter
and a finger on the core will tell all
that you need to know about the RF
characteristics of a given core type.
For guidance, small ones handle in
the region of 3W without distress
while the big TVI rings, several tens
of watts.

transmission line
transformer regards capacity as a
fact of life and seeks to use it to
boost the frequency response. The
windings are introduced onto the
core in such a way as to distribute
the self capacitance evenly
throughout the winding length. This
forms a transmission line with the
distributed inductance of the win-
ding. Transmission line structures
can operate predictably only if the
winding capacitance is distributed
very evenly, and preferrably con-
centrated between adjacent turns.
Bifilar winding - that is the
simultaneous winding of two

minimise the capacitance both from
one winding end to the other, and
between the windings. The reduc-
tion of the interwinding capacitance
thus enhances the high frequency
response.

The

Tx

0 Core under test

Two turn winding
Fig. 3 Measuring power handling

Power meter

Transmission line
transformers

Whenever the discussion comes
around to this particular topic, it
never fails to amaze me how many
otherwise clever people get their
undergarments in a twist. They will
witter on ad nauseam about the dif-
ferences and even try to kid you that
normal transformer laws no longer
apply.

The difference is purely this. A
conventional two winding ie,
primary and secondary, transformer
is wound in such a way as to

strands, side by side, on the core -
achieves this as does the use of thin
coaxial cable. The only other provi-
sion is that the transmission line
structure 'sees' a termination
somewhere near its characteristic
impedance. Despite what some of
the pundits say, there is no practical
difference in operation between.
transmission line and conventional
transforms at low frequencies. Turn
for turn, the characterisitcs are
decided entirely by the properties of
the ferrite core. At high frequencies
the story is different. Addition of
waves on the transmission line (by
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connecting one winding end to the
beginning of another) structure
takes place but never in defiance of
normal transformer rules.

The top frequency limit for
transmission line transformers is
decided by their operating condi-
tions. Where the integral transmis-
sion line is perfectly terminated bet-
ween source and load of
characteristic impedance, then
there is, in theory, no upper fre-
quency limit on operation. In prac-
tice, the wire insultation of twisted
pair bifilar windings becomes rather
lossy.

Where a mismatch exists, the
upper frequency limit will be
dependent on the winding length.
Generally speaking, the winding
length ie, the length of the bifilar
pair stretched out flat, should never
be greater than 1/16th of a free
space wavelength. This also dictates
the lower frequency limit incidenta-
ly. Since the amount of transmission
line wire is finite, the low frequency
inductance is strictly limited depen-
ding on the characteristics of the
core. With the right combination of
core and winding length, it is quite
possible to design efficient
transformers which operate over the
range 1 to 200MHz. Note that the
core material for such a device will
probably only be specified for
operation to around 5MHz although,
in conjunction with a transmission
line winding structure, the losses in
the transformer will be un-
noticeable up to and beyond the 2m
band.

Wind-up with a drill

The easiest way of producing
transformer transmission line wire is
to double up a length of 22 to 30
SWG wire with the loop end over a
door knob, and attach the free ends
into the chuck of a hand drill. With
both wires stretched taut, the wire is
wound up on the chuck until the re-
quired number of twists per inch is
achieved. Table 1 offers guidance
about the relationship between twist
pitch and characteristic impedance.
A third wire may be added for
trifilar transmission lines.

General purpose balun

I have a very fine piece of aerial
tuning gear, the Yaesu FC-902 I
use it conjunction with a -400W out-
put home brew transceiver and a

num er of HF wire aerials, the
longest being over lOOm long. The
only trouble is that the FC-902's out-
put is single ended - that means
that one of the two terminals on the
back is connected to the case of the
ATU while the other is connected to
the hot end of the matching network
- with the implication that it won't
work with balanced aerial systems.

One could go to a number of
suppliers and purchase a balun
(balanced to unbalanced) with an
internal circuit diagram along the
lines of Fig. 4. These work fine pro-

vided that the aerial system with
which it is used is perfectly balanc-
ed. The thing about nearly all these
commerical balun units is that they
divide the signal precisely into two

(antiphase) parts even though the
real world aerial may contain
degrees of unbalance. For in-
stance, if one end of a dipole is
nearer the ground, or nearer to a
house than the other end, this will
set up imbalances in the aerial.

The best arrangement is to wind
a sortabalun. This is, in effect, a
bifilar wound choke or 1:1 transmis-
sion line transformer. Fig. 5 shows
the construction. The unit that I

made for use in my FC-902 compris-
ed a heavy guage, PTFE twisted pair
of wires wound as 20 turns on three
stacked TVI rings of the sort
available from a number of different
manufacturers. The 20 turns on the
three cores virtually ensures that no
out of balance condition can exist
even though the aerial system with
which it used may be all over the
place. This type of balun provides a
straight through path (down the
twisted pair) to the aerial while
blocking off any common mode cur-
rents in the feeder system. Now I
think there is no other kind of balun
system having used one of these on a
large number of different aerials.

130
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30 SWG vinyl coated wire, 0.05cm OD

30 SWG enamel insulated copper wire

22 SWG enamel insulated copper wire
50 -

40

30

20

10

20 SWG enamel insulated copper wire

ONE TWIST 
1 2

Table 1
3 4 5 6

TWISTS/CM

Table 1. This series of graphs
shows the effect of twist count,
measured as twists/ cm, on the
characteristic Impedance of a
twisted pair transmission line.
Note that tightly twisted wire
has a lower characteristic
impedance than twists of
longer pitch.

Although the graphs shown
here were drawn for enamel
covered wire, the modern, self
fluxing polypropylene covered
single copper wire tends to be
just as low loss for RF usage
while withstanding a higher
RF working voltage. However,
twisted pair transmission lines
can carry no more than about
lOW at HF and rather less at
VHF where the losses increase
rapidly. For higher
powers/ higher frequencies, it
is strongly recommended that
PTFE insulated copper wire is
used.

Transmitter

0

Fig. 5
Since most balanced aerials exhibit a degree of unbalance.
the SORTABALUN is often a better performer than the true
balun. It sin tact a 1:1 transmission line transformer.

Coax

,C)0 0 0 .1.4

ATU

To aerial

Coax (any length)
7511

Feeder balanced 7511

I Ferrite
ring Isl

Twisted pair of insulated
wire.'Heat proof' PTFE
insulated wire is ideal.
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Rather than being a complete
review of this particular rig, the
Editor and I decided that we should
concentrate on the performance of
the receiver section, and in par-
ticular on the Mutek front end board
which is famed for making rather
average receivers ones that can
come up to 'state of the art' perfor-
mance. We decided to use our nor-
mal test procedures, but to expand
these in order to stretch the equip-
ment to its limit and in doing so
found that the rig was almost uni-
quely excellent in its front end per-
formance. Let's have a look first at
the relevance of some of the
measured parameters and then see
how this rig copes with them.

An investigation into a
British front end which

transforms this
multimode

By Angus McKenzie
G3OSS

Front end sensitivity

You can measure front end sensitivi-
ty in two basic ways, the first being
to attempt to measure the actual
noise figure effective on the rig from
the antenna socket to the IF or audio
output. We were advised by Mutek
that this method would be extremely

difficult since it would mean open-
ing up the rig and taking an output
perhaps from IF, and further,
disabling the AGC, so that the gain
would not change as introduced
noise was being increased on the
noise source. We felt that this
method would be impractical, but
we were informed by Mutek that
they had carried out this test on the
review sample and had obtained a
noise figure of approximately 2dB.

The alternative method is, in a
way, more difficult but can be done
without fiddling inside the box. This
method involves the very careful
measurement of sensitivity on SSB,
using special leads and attenuators,
and relating the sensitivity to the
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bandwidth measured in the selec-
tivity tests.

This was the method that we
adopted and we just could not
believe our results, which were in-
ferring that Chris Bertram of Mutek
had designed a front end having a
negative noise figure, which we
thought was quite an invntion.
Maybe this might be possible for a
nanosecond in the vicinity of a black
hole, but not on terra firma! It was
not until we measured the sensitivity
that we could explain our amazing
figures.

The 12dB SINAD on SSB was so
incredibly good that we had to make
up an Andrews FSJ4 lead, together
with specially screened 20dB and
10dB attenuators, and checking all
earth bondings very carefully, in
order to keep every bit of leakage
out of the system. It seems we did
this adequately, for our
measurements tie in quite well with
Mutek's 2dB noise figure measure-
ment.

Front end circuit

The estimated noise figure of
2dB will, in effect, mean that this rig
will be able to pick out extremely
weak signals which many other rigs
would not pick out at all. But it's no
good having sensitivity without an
excellent RF intermodulation (IM)
performance, a reasonably shaped
sensitivity curve, and good
reciprocal mixing characteristics.
What is all this about?

Let's have a look at Mutek's cir-
cuit. They don't use the Icom relay,
but substitute a nitrogen filled reed
relay, for a kick off, and this loses
around 0.05dB, so it's a good relay.
The front end device is a BF981 dual
gate MOSFET. The input of this
device is noise matched to the out-
put of the relay, but its output is in-
tentionally mismatched into a band
pass filter which then feeds, with
very accurate impedance matching,
a Schottky diode ring mixer of

7dBm rating (5mW). This filter is
a 3 -pole Chebyshev having a 3dB
bandwidth normally of 3MHz, but
4MHz for export. The overall front
end gain to the mixer is around
12dB. The IF output is at 10.7MHz,
and feeds straight into a matched
3SK74 which has very heavy
negative feedback. This allows an
extremely accurate match onto the
mixer output port, as well as giving
a very good noise figure. The output

from this stage feeds a 15kHz wide
crystal filter which is accurately
matched into another 3SK74, again
with negative feedback. The output
from this stage feeds into the normal
Icom electronics.

The normal local oscillator out-
put from the Icom rig is fed through
a buffer amplifier, and then careful-
ly matched into the LO mixer input
port. Mutek state that by very
careful matching they can use the
±7dBm mixer rather than a more
expensive higher level one. They
point out that poor matching can
deteriorate performance drama-
tically in this area. An output from
the board is available for feeding
panoramic adaptors, or spectrum
analysers, which is taken from the
output of the first IF stage im-
mediately prior to the crystal filter.
This feed is, of course, centred on
10.7MHz and should have a band-
width encompassing the 2m band.
The level is extremely low, 9dB
above the RF input level, and it is
buffered from the feed to the filter in
order to avoid degrading the
receiver's internal performace.

By employing a front end stage
with just 12dB gain, Mutek greatly
enhanced RFIM performance at the
input of the mixer. Furthermore, by
employing the 3MHz band pass
filter they are excluding way out of
band signals from causing problems
at the mixer and beyond. The
employment of a Schottky mixer
with its inherent superb IM perfor-
mance at high levels, gives the en-
tire front end an enormous dynamic
range. Since the mixer is passive, it
loses level, and so it is essential for
the following stage, the 3SK74, to be
noise matched. Mutek have sacrific-
ed perhaps a 1/2 dB of potential noise
figure for a dramatic improvement
in dynamic range, but a 2dB noise
figure is, frankly, good enough for
almost anyone for normal 2m
operating. If you want to do better,
for moonbounce or meteor scatter
work, then you would be using a
masthead pre -amplifier, and a lux-
ury cable to achieve the finest possi-
ble system noise figure.

The 15kHz filter is placed at its
early position in the circuit to knife
out fairly close signals from the re-
mainder of the IF stage. It is vitally
important for the filter to be match-
ed properly, again to avoid
degradation of the system noise
figure, and to preserve the filter
passband characteristics.

The mixer requires a much
higher drive level from the local
oscillator, once again to preserve
dynamic range, and hence the
reason for the local oscillator buffer,
which also has to match perfectly in-
to its port on the mixer.

RFIM

From the description of the circuit
you will see that out of band signals
should not cause any IM problems
with signals on 2m. Within the 2m
band the IM performance is dictated
by the levels reaching the mixer,
and since there is the minimum of
gain in the RF pre -amp, very high
level signals can be present on the
band fairly close to an extremely
weak one without being evident,
providing these signals are
themselves clean. You can see that
stations with superb receiving
equipment are most disturbed by
nasty spreading signals derived
from grotty rigs, or wickedly over-
driven linears. (Angus, for once I
agree with you without reserve.
Why is that so much amateur gear is
of inferior performance, yet the
licenced operators never seem to
notice! - Ed.) After signals have
passed through the 15kHz wide
crystal filter to the final IF stage on
the Mutek board you can see that
the RFIM performance within the
15kHz pass band will be determined
by the performance of the following
stages. A clever touch here is that
Mutek take the AG C voltage
through to their last IF stage, so that
if there is appreciably strong signal
off -frequency on SSB, but within the
pass band of the crystal filter, then
the gain will be reduced at the
beginning of the IF strip as well as
within the IC251E IFs.

Selectivity and noise

When you measure noise figure,
which is extremly difficult, it is a
basic property of either the front
end itself or, if you want it, it
becomes a property of an entire
receiving system, irrespective of
bandwidth. Noise figure basically
concerns a measurement of the
degree of excess noise produced by
the receiving system over the noise
that would be produced from a
perfect 50 ohms (or other rated im-
pedance), resistor held normally at
room temperature, although the
temperature at which the measure-
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ment is made is normally stated.
Noise figure is expressed in dBs of
excess noise, but this parameter can
also be expressed as noise
temperature, which is the
temperature at which the 50 ohm in-
put termination would have to be
taken to be equivalent to the noise
within the receiver. Noise factor is a
power ratio of receiver noise to
basic 50 ohm resistor noise and is
not in dB (note that many adver-
tisements confuse noise factor with
noise figure). A 3dB noise figure is
the same as a noise factor of 2.

When you measure the SINAD
ratio of an SSB or CW receiver, you
are measuring the ratio of the car-
rier beat, plus noise within the pass -
band of the selected filter, to the
value of the noise with the carrier
level subtracted. Some product
detectors distort the carrier beat
signal, and so unfortunately this
distortion is measured both with the
carrier and with the noise, so a rig
having appreciable audible distor-
tion will give inferior readings,
since the ratio of signal plus noise
and distortion, to noise plus distor-
tion (SINAD ratio), is degraded. The
selectivity must be measured ac-
cuately to estimate the true worth of
the front end. If you measure a 12dB
SINAD ratio with a rig having a
selectivity of a few hundred Hz, you
will get an apparent tremendous im-
provement in sensitivity as com-
pared with a rig with a selectivity a
few kHz wide. The 'noise floor' with
a narrow bandwidth is obviously go-
ing to be lower than with a wide
bandwidth, unless you rate the
system noise per Hz of bandwidth.
There is another caution here, in
that to be strictly correct you should
measure the equivalent 3dB band-
width - taking into account the
noise power outside this band width
- and so the actual bandwidth for
3dB drop can be wider or narrower
than the equivalent noise band
width.

Laboratory measurements

Starting with input sensitivity, we
found it to be stunningly good on
SSB, and indeed for a while we
thought it was defeating the laws of
physics. The 12dB SINAD rating
was - 134. 2dBrn. But this represents
an input PD of 0.045 V, which is on-
ly around 6dB higher than the noise
we would expect from a perfect front

end having an equivalent noise
bandwidth of around 2. 3kHz. How
could we be seeing 12dB SINAD
with a noise figure of 2dB? My col-
league, Simon, G 8UQX, took great
trouble to avoid leakage and we
checked and re -checked the ac-
curacies of the Marconi generator
on our Racal 9393 power meter, and
could not find a problem. It was
not until we measured the selectivity
characteristics that we found the
reason for our not inconsiderable
bafflement, made all the more odd
because the FM 12dB SINAD figure
was virtually perfectly coinciding
with what we would have expected
from a 2dB noise figure front end,
namely 0. The selectivity curve
resembled 'the man with the pointed
head', since the 3dB bandwidth was
more like that of a CW filter, the 6dB
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products are almost all caused by
the mixer and first IF stage com-
bination. What is particularly im-
portant is that the RFIM
measurements from carriers spaced
25/50, 50/100 and 100/200kHz off
frequency gave almost identical
measurements, showing that
Mutek's philosophy works out ex-
tremely well. We have the feeling
that our own test equipment was in
fact at its limit of performance here,
and we are relieved to see the close -

in intermod figures only very
marginally worse than the further
out ones, this meaning that our test
equipment and Chris Bartrum's cir-
cuit are both good!

The FM selectivity was again
stretching our equipment, possibly
near its limit, for the 12. 5kHz
readings cannot be described as

bandwidth not far wrong for a tele-
type filter, and the 60dB bandwidth
about right for a marginally wider
than average SSB filter. If we
calculate the noise back from the
selectivity curve measured with our
own measurement of SSB SINAD,
we arrive at a figure, which
although approximate, is in the 2dB
ball park.

The RFIM measurements are ex-
tremely good, and indicate an ap-
proximate intercept point of OdBm.
The measurements were taken at
three different levels, the 12dB
SINAD point, and the inputs re-
quired to produce - 120 and
- 87dBm third order products. We
can see that there is a marginal con-
tribution from the BF981 pre -amp at
high levels, whereas the low level

other than stunningly good. Of
course, 25 and 50kHz selectivity
were even better. Let's put this into
perspective by saying that an FM
station at 50kHz off carrier would
have to be received at a level in ex-
cess of lmV (say, 54dB over S9) to
cause a significant deterioration to
an extremely weak signal which was
just readable on channel. This is, of
course, assuming that the off -
channel station was using a respec-
table rig!

Other aspects

The S meter on SSB was the best
that I have encountered for some
while, averaging at around 5dB per
S point between S4 and S9, although
below S4 the steps were larger, and
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indications were a little squashed
between S9 and 9 + 40dB, the 40dB
indication being 26dB in reality.
Note that S9 is, however, around
lOuV, which is about 10dB higher
than the RF level required for an S9
indication on some other VHF rigs.
On FM, matters are dramatically
different, the S units representing
an average of 1dB per S point, so
that not only will it dance about like
the clappers on many mobile
signals, but most signals will either
not read, or be above the S9 mark,
the + 40dB representing a mere
15dB over S9.

The fast AGC was extremely
fast, and I cannot imagine a
reasonable circumstance in which
you would want to use it. If you note
the slow AGC penchant, you will see
that the equipment employs an
AGC hang circuit, and the pen
chart does look rather odd. It in-
dicates that the main gain recovery
takes place between 0.5 and 0.8
seconds after the end of a transient.
I personally think this is too fast, but
I also point out that hang AGC is an
acquired taste, and most of my
friends and I hate it. I previously
found a similar characteristic on a
Plessey receiver and found the sud-
den pumping up of noise very ir-
ritating every time someone the
other end paused for just a moment.

Appalling

What is more important, though, is
the appalling audio SSB audio
quality of this receiver, judging by
the review sample. Herein lies the
danger of judging something by
looking at only one sample, so a
friend of mine who has this rig, and
a signal generator, checked his,
and found the selectivity curve to be
only marginally less pointed. On ex-
amination, it would seem that Icom
are not properly adjusting the
loading of their SSB filters, and it
would be comparitively simple to
put matters right. We felt that audio
distortion at an intermediate output
level was about average, although
higher than I like to see, and max-
imum output was reached at about
2W. In my opinion this is not really
sufficient, unless you are using a
fairly nasty but efficent loudspeaker
(most efficent small speakers do
seem to be rather nasty, and less ef-
ficent ones are often much less col-
oured).

Receiver measurements

Sensitivity, FM for 12dB SINAD
lkHz mod., 4kHz dev.
at 144.000 / 145.000 / 145.975 MHz (uV pd) 0.10 0.10!0.10

Sensitivity, USB for 12dB SINAD
1kHz beat.
at 144.000 / 145.000 ! 145.999 MHz (pV pd) 0.04 " 0.04 / 0.04

Selectivity, FM. Ratio off channel / on channel
to degrade from 15dB SINAD to 12dB SINAD.
Above 1 below channel at following offsets:

12.5 kHz (dB) 68 66
25 kHz (dB) 77/76
50 kHz (dB) 82 / 81

Selectivity, USB
3dB 6dB 60 dB bandwidths (kHz) 0.35 ' 1.2 4.9

Shape factor (601B 3dB bandwidth) 14

RF 3rd order intermodulation distortion, FM.
RF level required from each frequency to give:
12 dB SINAD S3 (equiv. to 1.1,uV signal)!
S9 (eqiv. to 2.0,uV signal) products.
Causatory carriers at following offsets:

+25, +50 kHz (mV pd) 1.7 / 2.7 / 3.7
-25, -50 kHz (mV pd) 2.6 / 3.3 4.3
+50, +1C0 kHz (mV pd) 2.0 / 3.1 / 3.5
-50, -100 kHz (mV pd) 2.6 / 3.2 / 4.4
+100, +200 kHz (mV pd) 1.7 / 2.6 / 3.4
-100, -200 kHz (mV pd) 2.3 ' 4.5 / 4.9

RF 3rd order intermod. distortion, USB.
RF levels of each causatory carrier to give:
12 dB SINAD (equiv. 0.04uV signal)
S3 (equiv. 0.2,uV signal)

' S9 (equiv. 9.8,uV signal) products with the
causatory carriers at the following offsets:

+25, +50 kHz (mV pd) 1.4 / 1.7 / 6.4
-25, -50 kHz (mV pd) 1.4 / 1.9 7.9
+50, +100 kHz (mV pd) 1.0 / 1.7 / 6.3
-50, -100 kHz (mV pd) 1.4 / 2.1 / 8. 2
+100, +200 kHz (mV pd) 1.4 / 1.8 / 7.8
-100, -200 kHz (mV pd) 1.5 / 2.8 / 9.5

Approximate 3rd order intercept point
estimated from above data (mV pd) 200

Reciprocal mixing.
Level required off channel to degrade
from 15dB to 12 dB SINAD.
+20kHz / + 100kHz oftset (mV pd) 1.3 ' 4.2

S meter, FM. RF levels for:

S1 / S3 / S5 (,uV pd) 0.7 / 1.2 / 1.5
S9 / S9+20dB (ul/ pd) 2.1 / 3.7
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Recriprocal mixing

We also had a look at the reciprocal
mixing performance. At a 100kHz
spacing I am delighted to say that
the ratio is better than 100dB, which
is excellent. Close in, at 20kHz, the
ratio of 90dB is again excellent, but
I again have reservations on my test
equipment, for the Mutek front end
is probably better still, possibly by
quite a good margin. I am,
therefore, in the throes of organis-
ing some special very quiet crystal
controlled oscillators at various fre-
quencies, to see if we can get even
better measurements in future.
These measurements, though,
already far surpass those of other
black boxes that I have looked at in
the last six months. The indicated
frequency accuracy was pretty good
at + 100Hz indicated. We did not
note any drift after the equipment
had stabilised after a few minutes.

We had a look at the FM align-
ment, and this seemed to be very
well done, since we could get no im-
provement in overall FM sensitivity
if we off -set the generator either
way.

We only had a brief look at the
transmitter side as this is not af-
fected by the Mutek modifications.
The output power was quite even
across the band on FM and SSB, the

SSB power being just slightly higher
than FM or CW. The output power is"
adjustable down to a very low level
on FM only, unfortunately. The FM
carrier frequency accuracy was well
within 200Hz, whilst on CW there
was an off -set from the dialled fre-
quency of + 700Hz. My personal
preference is for a CW output tone
to be at the dialled frequency, and
one can then put in a fixed off -set on
receive. This allows you, without
off -set, to zero beat a signal, and
measure a frequency accurately.
Icom's philosophy is completely
valid and may well be preferred by
most readers, for the chances are
that when you turn a receiver into a
CW carrier at a reasonable audio
beat note, the transmit off -set will
place your CW carrier in the right
territory. This may not' be accurate
enough though, if you are doing
moonbounce experiments, etc.

We had a brief look at the har-
monic output, which will be seen to
be perfectly reasonable in the table.

Subjective Tests

I've used this rig for a while both
barefoot, and driving a Dressler
linear. Everyone reported the
barefoot transmission to be quite
narrow, and the quality acceptable

(but not particularly good), 6n SSB.
On FM, transmitted and received
quality was excellent, but received
SSB was about the worst I have
heard for a long time, only as
regards audio quality, for the RF
and IF performance was fabulous.

We found one or two annoying
ergonomic points: Sometimes if you
switch from SSB mode, you will get
an FM frequency which will be off-
set no matter what you do with nor-
mal tuning. You don't seem to be
able to get rid of this unless you go
back to SSB, correct it and then
return to FM. Pushing the step but-
ton twice can sometimes also correct
it. Other functions seemed to work
quite normally, the squelch working
on SSB and CW as well as FM, with
variable threshold. Three memories
are incorporated, and these are fair-
ly easy to use, but unfortunately you
cannot VFO from them. It is not
possible to obtain repeater shift
directly unless you have previously
programmed the 600kHz difference
between VFO A and B. Further-
more, you have to switch the backup
on two positions on the VFO switch,
then allow normal or reverse
repeater operation, which is retain-
ed when you turn the rig off, if you
have remembered to install the
backup battery! I much like the tun-
ing ergonomics, SSB being in
100Hz or 1kHz steps (5 or 50kHz per
revolution), or 1kHz and 5kHz steps
for FM with 50 or 250kHz per rev
tuning. There is a snag here,
though, for if you are on the 5kHz
step mode, and you tune the dial
fairly fast, the rig misses many beats
since the optical step detector is just
not fast enough to follow. (more
likely that PLL goes out of lock -
Ed.) This was extremely annoying
for me as I am blind, and it could be
aggravating for quite a few people.

An auxiliary socket on the back
enables many remote control func-
tions to be obtained, many ac-
cessories being available for this.
Various pins gave some useful func-
tions, including external PTT, an
8 -volt on TX rail (limited current,
though, of only 5mA), and external
ALC input.

Conclusions

I hope the reader will appreciate
that space precludes a more detail-
ed explanation of the many func-
tions and controls, in order to
devote most of the space to a deep
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S meter, USB. RF levels for:

Si S3 'S5 (,uV pd)
S9 S9+ 20dB (,uV pd)

Accuracy of dialled frequency, USB (Hz)

Signal generator offset from dialled
frequency required for best FM SINAD (Hz)

Audio distortion at 125 mW into 8 ohms
audio output. 1kHz fundamental audio output.

USB FM ( % )

Audio output into 8 ohms at 10% THD (W)

Transmitter measurements

Output power, FM (carrier control max.)
at 144.000, 145.000, 145.975 MHz (W)

Output power, CW
at 144.000 ' 145.000 145.975 MHz (W)

Output power, USB
at 144.000 ' 145.000 / 145.975 MHz (W PEP)

Difference between dialled frequency
and transmitted carrier FM / CW (Hz)

Harmonic output, FM (full power):

Relative levesl of 2nd / 3rd harmonics (dBc)

4th and greater order harmonics (dBc)

- / 0.2 1.2
9.8 1 46

+100

0 '- 100 Hz

2.2/2.3

2.0

12.0 12.3' 12.0

11.2 11.3 10.7

15 / 15 / 15

+ 160 / + 720
(see text)

-56 / -65

< - 70
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analysis and explanation of the
special Mutek board. My admiration
for Mutek has always been high, and
so perhaps it's not surprising that
this Mutek modification turns a very
average rig into one which has the
finest RF front end that most of us
can wish for. It really is superb, and
users of this Mutek version will no
doubt agree with me. In particular,
using the rig very much brings
home the vast differences between
good and bad received transmis-
sions. Of course, rigs come and go,
and soon the IC251E will be phased
out, but with the Mutek front end, I
have a feeling that the second hand
price will remain high, for it is the
sort of receiver that is being used by
DX chasers. Since its IM perfor-
mance is so amazingly good, a mast
head pre -amplifier with not too
much gain will gild the lily without
significantly affecting IM. I suggest
that this rig with a mast head pre -
amp is better than the average one
without, ignoring some of the
monstrous boxes that have really
shocking RFIM performance. It is
worth noting that this is the sort of
rig that is likely to be as bomb proof
as any for portable contest
operating.

Two final points may be of in-
terest. With their help, I estimate
that if a circuit as good as Mutek's
had been incorporated in the
original design, the rig would have
cost and absolute maximum of £50
more in the shop, and possibly less.
Since this rig was designed by Icom
as their top line one, why on earth
did'nt they do it for themselves, and
why don't other manufacturers make
similar improvements just on the top
line products? The second point is
that I would like to draw the readers
attention to an exceptionally impor-
tant article in January 1983 QST,
"Modern Receivers and
Transceivers - What ails them?",
by Doug De Maw, W IFB, and Wes
Hayward, W7Z01. This article
details many grumbles about poor
design practices in modern amateur
radio equipment. I strongly recom-
mend that you read it, if possible, as
it covers some very useful ground
work.

I would like to thank Thanet
Electronics and Mutek for their
tremendous co-operation in supply-
ing this sample for review, with
Thanet fully acknowledging the ex-
cellent improvments of the Mutek
front end.
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Review:
Puma 2m PA

His comment about the weight of the
power pack slips my mind at the
moment but I seem to recall some
mention of a hernia. Anyway,
puzzled by what I was letting myself
in for, I took delivery of the said items
and was immediately struck by the
rather amusing model numbers
BIT -02 (that's the PA bit) and BIT -B
(the power pack. . .). Now I must
confess to being a little sceptical as to
why anyone would want to operate
20W portable but, as you shall see,
my general impression of the unit
changed as I went along.

BIT -02

Yes it does look like a four inch
length of black pipe with a BNC at
each end and a short length of power
cable sticking out of the bottom.
When one opens the die-cast case,
there is a quite neatly laid out board
containing a small transmit/receive
relay with a couple of transistors
(presumably for RF sensing and relay
drive), a few trimmer capacitors and
coils, and a lonely RF power
transistor plus biasing components
doing all the hard work. A red and a
yellow LED indicates ON and TX
respectively. All this gives a quoted
output of 7W to 20W depending on
the drive level (1W to 3W). Ap-

and battery pack
By Peter Metcalfe

B.Sc, G8DCZ
When the Editor asked
me to review this piece

of equipment, his
description intrigued
me: "imagine a four

inch length of exhaust
pipe - with a BNC at
each end - well you
stick it on top of your

portable rig and it gives
about ten or twenty

watts out!".
parently, there is a 70cm. version
(B/T.-07) with reduced output power
(4W to 15W) available as well. As
there was no external indication of
the frequency range on the reviewed
2m version, confusion could arise if
both versions were purchased.

The use of a relay to switch the RF
transmit/receive seems a little odd at
first, for, while admittedly this
technique introduces lower losses, it
will consume rather more current
than the alternative PIN -diode
switching and this could be an

important design consideration for
portable usage. However, the rather
hefty power pack supplied reduces
this problem.

The instruction leaflet (?!) says
that the unit "can be used for all types
of portable transceiver" and, coupled
with a quoted frequency range of
144-146MHz, this could lead to
confusion, especially by newcomers
to the hobby. With multi -mode
portables becoming very popular
(eg. FT290 and C58), it must be
appreciated that this device is a non-
linear amplifier ie. FM only and
would cause some terse comments if
used on SSB.

BIT -B

The power pack is practically the
same size as a Trio 2400 (ie. rather
larger than the IC2E). The leaflet
says it's a "small and lightweight unit
with a high quality leather case".
Now I am not disputing the "high
quality", for it is quite well made (it
has to be, as this is the main container
for the battery) but perhaps "leather -

type" would be nearer the mark. The
case has attached a shoulder strap
and a belt loop. Here the terms
"small" and "lightweight" take on
their relative meanings for, after
carrying this pack around at the
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Maidstone rally for five hours, it
certainly made its presence known!

The vast majority of the power
unit is taken up by a "high
performance seal battery" (the mind
boggles), this being a lead -acid,
spillproof, 12V, 1.8Ah device similar
to those supplied by RS at around
£14. The rest of the unit consists of a
small aluminium box -section on
which are mounted a battery check
meter and switch, three phono
sockets and a DC voltage select slide
switch. The sockets are for 12V out to
the BIT -02, a charger input and a
switched 8/9.2V output rated at 1A
maximum. This output is derived
from a small voltage regulator and
can be used to power the portable
transceiver driving the BIT -02. This
could be a very useful feature as it
would increase the operation time of
a typical portable from say 21/2 hours
on the internal batteries (TR2400) to
around 10 hours using the BIT -B
(assuming, of course, that the PA is
not used). With extended use on a
field day, expeditions or even Raynet
exercises you could use this feature
but you do have to suffer lugging the
pack around with you. A major dis-
advantage is that all the three
sockets are the same type and could
lead to expensive mistakes. Another
problem is that the 8/9.2V switch is
black on a black background and
could easily be knocked without
noticing. This would cause no
problems for the 2400 (9.6V supply)
but it may for other rigs.

Bit -02 PA inside cylindrical case

The meter switch is a little
confusing and the leaflet does not
make its operation obvious. Taking
account of the legend on the panel,
one would expect something to
happen if switched towards the
meter. In fact, the DC 8/9.2V output
is switched off in this position and
that is all! In the other position, power
to the portable is restored and the
meter acts as a voltage check on the
state of the main battery. As most of
the scale on this meter shows 'battery
voltage low' and only the tiny top
portion shows 'OK', I don't see why a

PUMA CS. .

BIT -B

1111119CDTET<IIIMI

Bit -B battery pack

simple voltage metering circuit
driving an LED would not have
sufficed. The leaflet does warn one to
stop operation if the pointer goes into
the red zone and this is certainly good
advice as the power drops off rapidly
once this occurs.

The claimed operation time
while using the BIT -02 at 10W and
using the infamous one minute
transmit and three minute receive
(who does this?) (Me-Ed.) is around
120 minutes, but this must be
suitably de -rated if the portable is
powered from the BIT -B as well.;

Precautions and charging
the BIT -B

One important precaution
mentioned in the leaflet is to take
care not to short out any of the phono
sockets. This seems a wise piece of
advice considering that the
maximum discharge current quoted
by RS is greater than 40A! That's

around 1/2kW of heat to get rid of
somewhere and could be a serious
fire risk. A fuse in the battery line
would have helped here.

When charging the unit, it is
interesting to note the stress that RS
places on the need for a constant
voltage source. The BIT -B notes state
"please use a battery charger,
regulated power supply (1A or more)
or an automobile cigarette lighter"
and this is where problems could
arise. The quoted charge voltages
are between 13..5V and 15V. At
13.5V to 15V (ie. car battery)

indefinite 'float charge' is possible
but if greater than 14V is used one
has to be careful. I tried it at 14.4V
and the current drawn was rather
more than 1A, therefore, if the RS rec-
ommendation of constant voltage is
to be complied with, a supply of much
more than 1A is advisable. It is also
interesting to note that at 14.4V the
quoted charge time is 16 hours but at
15V it drops dramatically to 8 hours.
Thus it seems that the charge current
rises very rapidly with the charge
voltage so take care. I would assume
that one has to adhere very carefully
to these charge times (from flat) if one
is to prolong the life of this rather
expensive component.

Performance

A claimed "unique feature" of
the BIT -02 is that "the transceiver
and antenna can be combined into
one unit". Now while this is a neat
idea (with reservations that I'll
mention later), I found that it tended
to make the portable top heavy, not to
mention the strain it must place on
the BNC connectors on top of both the
BIT -02 and the portable, especially if
a 1/4 wave is used on top. Power
output figures, using a Trio 2400 to
drive the unit and with a freshly
charged power pack, are shown in
Table 1. These figures were
measured on a Daiwa CN630 meter
into a 5017 dummy load. The slight
differences in power could, of course,
be rectified by careful 'tweaking' of
the trimmers in the BIT -02. I would
also assume that this could be the
case when it comes to the very slight

Table 1.
frequency 2400 BIT -02
MHz output output

power power
144 1.6W 14.2W
145 1.6W 13.9W
145.995 1.6W 13.5W
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attenuation of incoming signal
produced when the unit is in place
but this is hardly noticeable under
most circumstances. More
noticeable, however, is the rather
drastic reduction in output power
when operating with the PA switched
off ie. in the so called "straight
through mode". This was found to
attenuate the normal 1.6W output of
the 2400 down to about 1W.
Possibly this is a case of matching
problems, for when using a helical
aerial no noticeable difference was
reported on the air (what helical
matches to 5012 anyway?) but when
feeding a 10X/Y the difference was
commented upon. When using a
helical or 1/4 -wave aerial, it was noted
that both the BIT -02 and the aerial
became rather warm and various
suggestions of "some form of new
fangled tea warmer" were forth-
coming! It did give a difference of
three or four S -points (for what that's
worth) of apparently very clean RF
over local contacts. However, I feel
that the unit comes into it's own when
driving a rather more efficient aerial
eg. 7/8 mobile or fixed base array.
Also noted was a rather disturbing
amount of metallic deposition, due to
arcing, on the BNC connectors after
only a few minutes transmitting using
a 1/4 -wave or helical (hardly
surprising). Another problem en-
countered was that when the 8/9.2V
output was used to power the main rig
and the current drawn was greater
than approximately 1/2A, the voltage
regulator became very hot, due to an
inadequate heatsink I believe. As
this heatsink is placed near to the
sealed battery and its wires,
excessive heat could cause
problems. A further point concerning
this output for powering a portable
rig is that it is advisable to use
screened cable to prevent excessive
RF feedback causing very peculiar
effects. Indeed, this is also the case
when it comes to the power lead from
the BIT -02. This is not a screened
lead and with the battery pack in
certain positions can cause similar
problems of RF breakthrough. This
probably explains the incredibly
short lead supplied with the BIT -02
and is my major criticism of the unit,
for such a short lead means that:

(i) the power pack must be hand
held close to the portable, a
very tiring experience, not to
mention the proximity of
1 OW to 20W of RF close to
one's head/eyes (a

dangerous occupation if you
ask me).

(ii) if the power pack is to be
carried on one's belt, then
the portable must be also,
necessitating the use of a
speaker mic.

The second point has the two -fold
disadvantage of high levels of RF

Using the Puma PA
close to one's kidneys (or whatever,
depending on how low your belt is.)
and that the human body acts as a
good RF shield when the aerial is
running up one's back. I therefore
question the validity of 20W of RF for
true portable operation.

Conclusion

Having said this, however, I feel
that the power unit is a very useful
addition for extended low power
portable use. By the way, the quoted
50mA on receive is very wrong for,
thinking it was a very high figure, I
checked it and found it to be about
31/2mA (perhaps they meant 5mA
rather than 50mA). The PA seems to
be very neat and is certainly one of
the smallest 10W to 20W devices I've
seen. It is ideally suited for 'in line'
use at home or for fixed station use out

of doors. It would even be a useful
standby for mobile use but it is
certainly not for walking along the
street. A final comment made by a
visitor to the Maidstone rally, where
the device was 'soak tested', causing
considerable consternation/interest,
was "ah, but my IC2E with a 5/8 whip
on top can out -perform that and with

no increase in power consumption".
A 2E plus a 5/8? The mind boggles
but at least this device isn't quite so
cumbersome!

Postscript

After discussion with a member
of the National Physical Laboratory's
RF Measurement team, it would
appear that some doubt is cast upon
the safety of using relatively high
power under portable conditions. At
2m obviously one is not dealing with
the same problems as at a few
gigahertz (the microwave oven
effect) but in some quarters it is
thought that RF heating could cause
physiological damage to bones,
arteries etc. When asked to comment
upon the use of 20W of 2m a few
centimetres away from the human
body, one reply was "that sounds like
bad news".
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GET IN TUNE WITH THIS FAST
GROWING RADIO SPORT

Go Foxhunting!
This pastime is becoming an increasingly popular way of burning off the

megajoules on a Sunday afternoon.

DF hunting has been around since amateur radio began, but in the early
days was confined to 160 and 80m. These bands are still used for this purpose

but increasingly activity is moving to VHF.

The art of DF hunting is to locate as
quickly as possible, or by covering
as few a miles as possible, one or
several hidden transmitting stations.
Rules vary from club to club and
ideas are given in Table 1. Make up
your own but do ensure everyone
participating knows the rules in
advance.

Suitable equipment

Most 2m hand portable equipment
should prove suitable. Naturally an
S -meter is desirable but not
essential.

A simple yagi, three or five
elements, is quite good enough and
even a dipole can suffice. A yagi
has a radiation pattern like Fig.1
thus giving sense to the bearing, but
is rather broad, while using a simple
dipole, Fig 2, gives a much sharper
'null' but it could be in either
direction.

Once you have selected a
suitable antenna, try taking bear-
ings on a known transmitter such as
a local repeater. Standing in the
clear you'll soon see how easy it is,
but getting into a built-up area,
reflections make themselves known.

Plotting bearings

Take a suitable Ordnance Survey
map and pin it to a large board;
some DFers tape the map to the bon-
net or roof of their car with masking
tape. It's usually better not to bother

By Graham Packer
G3UUS
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Max
signal

To receiver

Fig. 1. A beam yagi aerial gives
a good first bearing but ...

with a compass but to identify land-
marks (TV masts, windmills, pylons
etc) on the map.

Once the hidden station
transmits, swing the beam for max-
imum signal. If the beam is too

Null

To receiver

Fig. 2. A simple dipole gives the
most accurate fix by listening for
the deep null

Max signal

broad swing for the two points where
the signal starts to drop and then
guess the mid -point. Relate this
point to landmarks (for instance one
third the way between the cooling
tower and the radio station) and
draw a line on the map. Soft pencil
can be easily erased, or a plastic
overlay with felt pens used.

Now move off at 45° from the
bearing as in Fig. 3. If we assume

Cooling towers

AA Radio station

Taken 2nd
bearing
from here

1km
Position from which
1st bearing taken

Fig. 3. Plotting the initial fixes

the signal is not devastating then it
will be 5-10km from the start (watch
it though, many a hidden station has
used 100mW lkm from the start to
give this effect). Take a 2nd bearing
again as in Fig. 3. You now have
him to within a lkm square! Move in
close for the kill.

Now things become difficult. If
the rules allow, request transmission
on reduced power. Even this may

Belt clip
Rx

(Conduct on Tx if switch is lett in attenuate
Small metal diecast position and save both PA and loon pot

box from burn out -3W max)
Ant Ant

Fig. 4. As you move towards the hidden station, some kind of
variable attenuator becomes a must

not be sufficient as 100mW at 100m
can produce an S9 signal on some
handhelds, even with the rubber

duck removed. What chance a bear-
ing with a five element beam! A bit
of special equipment can help here.

Table 1
"This is a selection of specimen rules
and are offered for example only.
Make sure that everyone knows the
rules chosen for the hunt before it
starts.

1. Schedule
a) The hidden station(s) transmits to

a pre -arranged schedule such as
30s every five minutes or one
minute every 10 mins.

b) The hidden station(s) transmits on
demand for 10s, possibly incurr-
ing a penalty for the station re-
questing a transmission (this
poses problems for SWL par-
ticipants).

2. Time/ Distance
a) The winning station takes the

least time in locating the hidden
transmitter(s).

b) The winning station covers the
least distance (check his
mileometer before starting) in
locating the hidden
transmitter (s) .

c) A combination of the above ie the
winner has the lowest minutes X
miles.

3. Maps and Area of Search
a) The hidden station is on OS map

156.
b) Between M6, MI, M45 and grid

line through centre of Rugby.
4. Start Location
a) Car park of Spotted Dog at 1400.
b) Anywhere within 10km of given

grid reference.
5. Secret Weapons
a) Anything goes!
b) Only beams and loops permitted,

no Doppler receivers and their
displays or equipment capable of

being operated on the move
allowed.

6. Hidden Station
a) Could be located anywhere re-

quiring battery operated receiver
and off road footwear.

b) Within sight of public highway
thus allowing more leisurely par-
ticipation.

7. Polarisation
a) Vertical makes use of dipoles by

participants difficult.
b) Horizontal hidden station could

use a beam to scatter signals off a
local landmark such as a church
tower.

c) Random with an ATU the
,transmitting antenna could be
anything, even a barbed wire
fence!

8. Power
a) The hidden station(s) will

transmit for the duration of the
hunt using fixed power.

b) After 1 hour (say) the power will
drop by 10dB (15W to 1.5W).

c) Output power will be reduced by
10 or 20dB on request when sta-
tions get close.

d) The hidden station will transmit
with random power levels each
time!

9. Multiple Hidden Stations
a) All transmit together from the

start on different channels.
b) As (a) but sequentially (Station A

30s every five minutes, Station B
30s one minute later than A).

c) Station B only starts transmitting
when Station A first discovered.

Components available from
Hamptron, Sanderson Centre,
Gosport, Hampshire.
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In for the kill

You will need to construct the
following:

.1. A variable attenuator (Fig. 4)
for use under loud but not rock -

crushing conditions and
2. A simple amplified 'crystal

set' (Figs. 5 & 6).
The variable attenuator is essen-

tial in any case if a set without an S
meter is used (ICW2, FT208R etc) as

it allows the signal to be reduced
until background noise becomes ap-
parent and hence a meaningful
bearing obtained.

The amplified 'crystal -set' is sur-
prisingly sensitive and rarely will its
full potential be required. There is
no way that narrow band FM can be
easily demodulated in such a simple
receiver so you will still need your
hand portable around your neck. A

word of warning; as you get close in
to the target keep the volume down
or the hidden station may hear you
and keep his voice down.

And finally

As the hidden stations will naturally
not be giving their locations, check
with your local HO/BT interference
people. They may like you to drop
the hidden locations (in a sealed
envelope) into them just in case
there is an interference problem.

FREE INSIDE

SPECIAL REVIEW

PLUS

NEXT
MONTH

A Great Circle Map of the World and International Time Zone Chart

Our large, glossy wallposter guide provides at -a -glance essential data for the successful
HF operator

Which 2m pre -amp works best? We find that money does not buy performance. Read
our revealing lab tests of seven leading units

Amateur Radio in South America. By GSRV
Organising special event stations
Reading a Smith chart
Reviewing the Mizuho SB2X
Constructing the Omega QRP PA
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C.M. HOWES
COMMUNICATIONS

139 Highview, Vigo Village
Meopham, Kent, DA13 OUT

Fairseat (0732) 823129
G4KOH

IT'S A
WINNER!

Add more punch to your signal with the AP3 Automatic
Speech Processor, as featured in last months' Ham Radio
Today - Kit £14.80, Assembled PCB £19.80.

XM1 CRYSTAL CALIBRATOR. 0/Ps:- 1MHz, 100KHz,
25KHz & 10KHz, usable up to 70cm, features on -board
voltage regulator((/P8 to 24V DC), and a pulsed identfacility
to indentify markers on crowded bands. Kit £15-60,
Assembled PCB £19-60.

DcRx Single Band Direct Conversion Communications
Receiver, versions for 20, 30 or 80 meters SSB & CW.
Excellent for the beginner, or for portable use. Kit £13.95,
Assembled £18.45.

NEW! ST2 CW Practice Oscillator or side -tone unit for
your TX. Kit £6-20, Assembled £8-90.

All the above are PCB modules and include all board
mounted components, drilled fibre -glass PCB, and full
instructions, we can supply cases etc. if you require - POA.
Please add 60p P&P to your total order value. SAE for more
details on any item.

We Also do QSL CARDS, prices from £6-70 for 200 inc.
post.

c-BECOME A
RADIO AMATEUR
Train now for the Radio Amateur Licence
examination. No previous knowledge
needed, only a few hours per week of home
study for 3 to 6 months. Post coupon now
for details or tel. 0734 51515 124 hr service)

British National Radio & Electronics School Reading, Berks. RG1 1 BR

CACC
FREE brochure without obligation from: -

British National Radio &Electronics School I

READING, BERKS. RG1 1BR

Name

Address

L H RT / 0/846 BLOCK CAPS PLEASE j

Intermedial Ltd.
3 Beech Avenue. Eastcote, Ruislip. Middx. HA 4 8UG. Tel. 01 8664641

PLL TRANSCEIVE
V. F.O.

Converts any surplus radio telephone into a con
tinuously variable F.M. transceiver. Microphone
is connected to unit and a stable 2 metre F.M.
signal is available for driving the amplifier
stages. On receive the unit produces a local

PRECISION LOCATORSET

With the accuracy of a computer program
(tolerance less than .5%), this map and ruler
cannot be compared with ordinary locator
maps.

Ruler can be fixed at 0TH  Size 30 x 42%
inches, scale 1:3 million Printed in 4 colours
on washable plastic Metal top and bottom
strips Approvecl for contests Full directions
Dispatched in sturdy cylinder. £9.90

oscillator signal 10.7MHz below signal frequency.
600KHz repeater shift Suitable for other I. F.'s
Extension for digital display Kit includes all
components (exc 3 Xtals and varco) 8 pages
Of directions.E17.15 (directions only £0.95)

XTALS 46.56MHz 46.36MHz 43.00MHz £11.50

C.W.O. All prices Inc! VAT. p&p (within U K

It's easy
to complain

about
advertisemenys.

The Advertising Standards Authorityll
H an advertisement is wrong.we're here to put it right

/36 A Ltd Brook Hot 15e Torrington Race. London WC1E MN

STOCK CRYSTALS
CRYSTALS FOR 2 METRES
C196 FOR ONE CRYSTAI.
TX CRYSTALS RX CRYSTALS
HC6 U 4 Et 8MHZ 30PF 44MHZ SERIES RES
HC25 U I2MHZ 30 Er 40PF 44MHZ SERIES RES
HC25 U 18MHZ 25 Er 20PF 14 15MHZ 20 6 30PF

4 METRE CRYSTALS FOR 70.26 IN HC6/U AT E.2.25 each
TX 8 78250 RX 29 78000 6 74666
70CM CRYSTALS £5.00/pr or E2 50 each
For Pye PF I PF2 V PE/0 series Also Wood Er Douglas
SU81433 21 R80 R82 RB4 RB6 RBIO RBI 1 R813 RBI4 R1315
ALSO in HC6 U 8 02222 and SU22 for W15U 113 5484 Er 11 74581
CONVERTER CRYSTALS IN HC18 U AT £2.86 each
22 000. 38 666 10 000. 96 000 116 000 101 500, I 6 000
FREQUENCY STANDARDS (2.75 each
IN HC13 100kHz

HC6 U 200kH/ 1000kH, 3 50MHz 5 00MHz 10.000MHz 10 700MHz
HCI8 U 1000kHt 7 00Mliz 10 70MHz 48 00MHz 100 00MHz

TONEBURST. I F MPU CRYSTALS IN HC18 E2 25 EACH
; 168MHt 'For 1150 HZ Tone' 10 245 .10i 10 7 IF
3 2/68 4 0000 5 06888
YAESU CRYSTALS for FT101s FT901 b etc E4.00 each
M4,h, stock .A Fs, is dvailettie on ,VINE,. pse send SAE1

A stamped addressed envelope with ALL enquiries please

LI uartSLab
MARKETING LTD.

P.O. Box 19
Erith Kent DAS 1LH

QUARTZ
E1.74 WHEN 2 OR MORE PURCHASED
CHANNELS IN STOCK

CRYSTALS
FUNDAMENTALS

FREQUENCY RANGE
6 TO 30kHZ

MADE TO ORDER CRYSTALS
OVERTONES

PRICE FREQUENCY RANGE
(23.00 3rd OVT 21 00 TO 65.00MHZ

PRICE
(456

RU TO R7, S11. S20 TO 523
RO TO R7 S8, TO 523
RO TO R] S8 70 023

30 TO 80kHZ
80 TO 159kHZ

160 TO 999kHZ
1 TO 1 -5MHZ

E15.00
E10.50

(7.00
(10.75

516 OVT
5th OVT
5th, 7th Er
9th OVT

60 00 TO 110 00MHZ
110.00 TO 125 00MHz
125.00 TO 150 00MHZ
150 oa TO 250 00MHZ

LS 10
E7.00
E8 00
9.50

1 5 TO 2 5MHZ E5.00
2 5 TO 4 OMHZ E4.75 DELIVERY 2 0 TO 125.0MHZ 2 TO 3 weeks

4 TO 21MHZ E4.55 1.0 TO 2 5MHZ 3 TO 4 weeks
21 TO 25MHZ (6.50 Other frequencies 6 to 8 weeks
25 TO 30MHZ E8.50

Unless otherw.se requested fundamentals will be supplied for 30pf load capacitance and overtones fur series resonant
operation
HOLDERS. PLEASE SPECIFY WHEN ORDERING - else HC25'U supplied for XTLS above 3MHz
HC13 U 6 200kHa HC6.0 b HC33,U 170KHZ-170MHZ HC18tU b HC25.0 2 -250MHZ
DISCOUNTS. Price on application for 10 . units to same frequency/spec or bulk purchases of mixed frequencies. We
supply eats for use in U.K.repeaters.
COMMERCIAL CRYSTALS available on fast delivery and at compel.. prices
Please send for list stating interests
EMERGENCY SERVICE for XTALS 1 to 125MHz Add the surcharge for each XTAL Days refer to working days
4 days  112, 6 days  17. 8 days  E5. 13 days  E3
CRYSTALC SOCKETS HC6 HC25 CO 20 each. MINIMUM ORDER CHARGE (1.50
TERMS ash with order post Inc to U K V Ireland Cheques V P 0's to OSL LTD

ALL PRICES ARE EX VAT PLEASE ADD 15%
Telephone: 01-690 4889 24Hr Ansafone: Erith (03224) 30830

Telex: 8813271 GECOMS-G (Attention QUARTSLABI
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Add-on FM
for HF receivers

With the advent of legal FM CB many
HF receiver owners are disappointed
that their receiver will not
demodulate FM correctly. More
recently there has been a tremendous
upsurge in 10 metre FM operation
where mobile to mobile contacts of
50 miles are not exceptional and on
good days it is possible to work from
even a hand held into one of the
American repeaters. This too, of
course, needs an FM discriminator. It
is, of course, possible to slope detect
narrow band FM by tuning to one side
of the IF filter but the resulting
distortion and very bad signal-to-
noise ratio gives a totally wrong
impression of the high quality signals
available via FM. Using this adaptor
produces perfect demodulation of
narrow band FM signals and will give
12dB SINAD for only 0.11.4V input.
This is more sensitive than the
majority of receivers currently

FM Discriminator
FM42 & FM7

By Timothy Edwards

available and many times more
sensitive than slope detecting. Of
course the ultimate sensitivity will
still be dependent on the receiver in
use.

Different modules

There are two separate models,
the printed circuit board is identical
only the components fitted change.
The FM7 is designed primarily for use
with the FRG7, although it is also a
very useful 455kHz FM demodulator
with built in IF filtering and squelch.
Its sensitivity of 0.5µV for 12dB
SINAD at 455kHz makes it one of the
most sensitive discriminators
currently available. It may be fitted
to a variety of receivers other than the

FRG7. The FM42 will operate over
frequencies between 455kHz and
50MHz by fitting the appropriate
mixer crystal and pulling coil if nec-
essary. Values are given to operate
the FM42 at 10.7MHz as this is a
common IF, other frequencies can be
used and Timestep Electronics will
supply the necessary data if an SAE is
sent.

The fitting of a squelch to the
modules eliminates the tiring contin-
uous noise when no signal is present.
Most other commercial detector
modules do not have squelch and
tend therefore to be rather useless
when used in monitoring applica-
tions. The squelch circuitry used is of
the 'noise' type which inherently
rejects signals other than FM. The
attack and decay times have been
chosen for rapid two way communi-
cation and will give noise free
monitoring. The squelch level is
adjustable so that barely detectable
signals will open it, or so that only
very strong signals will open. A pin is
available on the module so that the
squelch may be defeated so that very
weak fluttery signals may be heard
without squelch chopping or for
tuning across the band without the
squelch continuously opening or
closing. All the functions necessary
for a communications FM IF strip are
available on the 10 way edge
connector and it is interesting to note
that several of these modules have
now found their way into professional
communications systems.

Circuit description

Q1 is the RF pre -amplifier which
is a low noise transistor characterised
for IF application and accounts for
the very high input sensitivity. In the
FM7 application the onboard mixer
is used as a straight forward amplifier
and no oscillator components are
connected to pins 1 and 2 of the IC. If
a very sensitive 455kHz detector is
needed then short pins 1 and 2 of the
IC with a wire link, this reduces the
noise level produced by the oscillator
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transistor and hence improves the
noise figure and therefore sensitivity
of the mixer, this modification is not
necessary for FRG7 use. The IF signal
is filtered by a 4 pole ceramic filter
connected between pins 3 and 5 of
the IC. Quadrature detection takes
place via the coil Ll and its damping
resistor R3, C5 is used to pre set the
coil from its nominal 470kHz
resonance to 455kHz. The 455kHz
signal is removed from the audio pre-
amplifier via the RF stopping
capacitor Cl on pin 9, and the audio
output is taken from pin 10 via a
7501.4S de -emphasis network,
consisting of R2 and C3. The squelch
or mute is performed by looking at the
noise spectrum produced by the
discriminator around 9kHz. It can be
shown that under weak signal
conditions the broad band noise
centred on 9kHz will reduce in level
far more rapidly with increasing
signal strength than any other
frequency. Therefore a noise
amplifier is built around the op -amp
provided on pins 12 and 13. The filter
components comprise R4, R5, C8, C9
and R6. The noise centred on 9kHz is
then coupled via C10 to the detector
diode D1 and smoothed by R7 and
C12, this is applied to pin 14 of the IC
which is the input to a Schmitt
trigger. Also applied to this input is a
preset DC level via R8 from the
squelch control R12. Under no signal
conditions maximum noise is
produced by the noise amplifier and
produces a positive voltage and in
conjunction with the preset level
voltage via R8 biases the Schmitt
trigger into the 'on' condition.
However, this in turn makes pin 16 go

down to zero volts and shunts the
audio output it- om pin 3 of the module
so that under no signal conditions the
receiver is muted.

When a valid signal appears the
noise amplifier output will signifi-
cantly reduce and therefore the noise
rectified via D1 will decrease and the
voltage appearing at pin 14 will drop
below 0.7V, therefore the Schmitt
trigger will change state and pin 16
will go 'high', allowing the audio to
pass out of pin 3 of the module. The
mute may be externally defeated by
grounding pin 7 of the module so that
when tuning across a crowded band
the mute will not open and close con-
tinuously.

The scan output of the IC which
will source approximately 4.0mA is
available on pin 9 of the module. An
AFC output is available from pin 1 of
the module. For applications where
AFC is required it is advisable that
two 100k resistors be put between it
and ground as in the test circuit, it is
essential that this pin always be de -

coupled at RF.
In the FM42 applications below

18.0MHz a crystal and capacitors
C13, C14 and C15 are fitted. The
crystals should be fx±455kHz, L2 is
linked out and R10 and R9 not fitted.
C14 should be 47pF, C13 82pF and
C15 in. For frequencies above
18.0MHz R9, R10 and L2 are fitted
and the correct values will be
dependent on the frequency of
operation required, this is a standard
Colpitts type oscillator and specific
values may, if necessary, be taken
from the necessary design tables. It is
beyond the scope of this article to
detail all combinations of frequen-

cies, although the author's company
will advise. For frequencies above
455kHz it is recommended that a
coaxial cable is connected directly to
the PC board from pins 5 and 6 rather
than use the edge connector which is
liable to IF breakthrough due to the
high sensitivity of the module, it is
recommended that the pins of the
edge connector are cut off as well.

Assembly

The first items for assembly are
the hollow metal rivets supplied.
These are inserted through the top of
the board and connect top and
bottom ground planes together to
ensure that the module is perfectly
stable. It is necessary to top and
bottom solder these before the
components are inserted through
them. The remaining components
can be put in any order, although it is
recommended that the IC is fitted
first and the electrolytic capacitors
fitted last. The link need not be
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insulated from the top surface as it is
at earth potential anyway. Be careful
to get the pot orientation right, the
middle leg of the pot goes to the pad
with two holes in it, the board is
designed to take two sorts of pots,
hence the extra mounting holes. If
building the FM7 components C13,
C14 and C15, R9, R10, L2 and X1
are not fitted. Before switching on
check for solder splashes and dry
joints etc. A small modern iron must
be used and the component legs cut
off close to the PCB. The 1 n

capacitors supplied are little red
ones with a black dot on them. The
100n are either blue or red in a shiny
plastic case. The positive end of D1
and D2 is indicated by a stripe or
band towards one end.

Installation
The FM42 should be connected

to a suitable point in the receiver,
preferably before the main selectiv-
ity filter, although this may be
difficult if it is a mixer stage where a
high level of local oscillator is present
which may overload the FM42 mixer.
It may be necessary to provide an LC

o

0

18

Demodulator

FIG 1. Functional block diagram

Crystal osc

Mixer output

Vcc

Limiter input

Decoupling

Decoupling

Quadrature
input

Demodulator
filter

Pi connections

RF input

Gnd

Audio mute

Scan control

Squelch input

Filter output

Filter input

Demodulator
output

Recovered
audio

IC1 pin connections.

tuned circuit on the IF frequency in
use to reject the oscillator. In other
receivers using the FM7 module, the
455KHz signal should be extracted
somewhere in the IF again preferably
before the main filter. As this point
will vary for each individual receiver
no specific technical advice can be
given, although if a circuit diagram
and stamped addressed envelope are
sent to Timestep, then the company
will advise.

For the FRG7 receiver it is
possible to completely integrate the
detector using these instructions.
Uncase the FRG7 by removing the
nine Philips screws and the small
black feet. Put the receiver upside
down with the controls to the front.
Locate the rear wafer of S3 and the
mode switch, which is furthest from
the front panel. Find the inner
conductor of the blue screened cable
which is connected to two tags at the
bottom of the switch nearest the PCB.
Remove this wire and clean both
switch contacts. Replace the blue
wire on the tag furthest away from the
PCB that it was originally connected
to. The now spare tag next to the nut
on the switch should be connected
via a length of wire to pin 3 of the FM7
module.

Turn the receiver the right way
up with the front panel facing you
and locate TP405 which is on the
PCB immediately below the loud-
speaker and near the front right hand
edge. Remove the board fixing screw
close to it and put a solder tag on this
screw and replace it in the PCB.
Connect the inner of a length of coax
to TP405 and its screen to the fitted
solder tag. This coax goes to pins 5

and 6 of theFM7, pin 5 of course being
the inner of the coax. On the same
PCB locate TP408 which is the power
supply pin and is on the back edge of
the board about half an inch in and
fairly close to T401. Connect this pin
via a length of wire to pin 8 of the FM7
module. These simple steps complete
the fitting installation.

If a mute inhibit function is
required, and it is suggested that this
is fitted, then locate the light switch
on the FRG7 and the three spare
contacts on one side of it. Connect
two wires, one to the middle contact
and the other to the contact nearest
the PCB and take these to pins 2 and 7
of the FM7 module. When the light
switch is switched off the mute will be
disabled although the light switch
will still perform as normal. The FM
mode is selected by turning the mode

Table 1 Components List

Resistors

RI
R2
R3,8
R4
R5,13,15
R6
R7
R9
R10
R11
R12
R14
R16
R17

Capacitors

Cl
C2,12.18
C3,4,6,7,10,11,17
C5
C8,9,16,19,20,21
C13
C14'
C15

Semiconductors

100k
10k
68k
22k

lk
270k
120k

FM42
FM42
470k

47/50k pot
100R

47k
220R

150p

100n
22p
In

FM42
FM42
FM42

Q1 BF199
ICI ULN3859 (MC3359)
DI 1N4148
D2 not fitted
D3 7V5 Zener

Miscellaneous

Fl
X1
L2
PCB
SKI
SL1
SP1
HR
LI

CFU455
FM42
FM42

Timestep
10 way PCB plug

10 way shell
10 off pins

9 off hollow rivets
YHCS11100

Table 2 Connection Data

PIN I AFC output
2 Ground
3 Audio output
4 Ground
5 RF input
6 Ground
7 Mute defeat
8 -I-VE input 9-17 volts DC
9 Scan output
10 7.5 Volt output

Note: For maximum sensitivity on
FM7 connect pins 1&2 together on
the IC. (not needed on FRG7).
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switch to AM/ANL. It is suggested
that the supplied connectors are used
and these should be crimped on to the
ends of the connecting leads. It will
then be possible to unplug the FM7
module should service be required.

If it is required to de -modulate
fairly wide FM signals on the FRG7,
such as those used by some 2 metre
repeaters, then an alternative
connection will be required ahead of
the 455kHz filter. This modification
is not particularly easy, although
with a little time and patience it
should be possible to achieve. Locate
L405 which is in the drain of the last
mixer FET Q402, and replace it with
a 455kHz tuned circuit. This should
be a YHCS I 1100 with a 22pF in
parallel, as used in the discriminator.
In the group of three pins use the
outside two to fit in the holes where
L405 was located. This should be
done with the smallest possible
length of connection wire, certainly
no longer than 0.5 inch. Earth the can
of the transformer to the nearest earth
track on the receiver. Couple the
output from the drain of Q402 via a
10pF capacitor to a suitable length of
coax into the FM7 adaptor. No
adjustment of this extra coil should
be necessary. An additional kit of

parts for this modification is
available from Timestep.

Operating

Tune the receiver to an FM signal
and adjust the tuning for maximum
signal strength reading. Switch the
receiver to its new FM position and
adjust LI for maximum recovered
audio (there are two peaks - be
careful to select the one with the
maximum output - this will be very
close to its normal setting as
supplied). Experience has shown that
with the superior manufacturing
capability of Toko that the coil L 1
requires not more than 1/8 of a turn.
Tune to a blank frequency and adjust
R12 until the noise just disappears,
you will find now that the receiver
will be quiet until an FM signal is
heard. Note that the module will not
open up if R12 is turned all the way
round.

Kits

A complete kit for this FM
detector is available from Timestep
Electronics Ltd., Egremont Street,
Glemsford, Sudbury, Suffolk.
Readers should note than Ham Radio

Today has negotiated a special price
with Timestep. The FM7 kit is now
£9.50 and the FM7 tested module
£13.50. Both these prices include
VAT and postage and packing. The
FM42 is by quotation only depending
on the IF frequency, although an
experienced constructor may prefer
to modify an FM7 by himself.

Readers wishing to build this
discriminator without buying a kit
will find the PCB layouts, circuitry
and instructions correct. Please note
that Timestep Electronics Ltd. hold
the full copyright on the PCB design.

Service

Should your FM7 or FM42
module not perform correctly then
Timestep Electronics has offered to
service it providing it is constructed
to a suitable standard. If there are no
constructional errors then only return
postage will be charged. The
nominal service charge is £2.50 but
please enclose with your module a
cheque crossed "not over £5".
Service turnround by Timestep is
between 2-4 weeks but may take
longer if commercial customers are
queuing.

PROP: A L BAILEY G3WPO 07918 6149

20 FARNHAM AVENUE HASSOCKS

WEST SUSSEX BN6 8NS 1111P0 COMMUNICATIONS

PROJECT

HIGH PERFORMANCE KITS
HF TRANSCEIVER

Are you building Project Omega yet'???

The initial response totally overwhelmed us so we apologise for the delays in sup-
plying kits, but it's worth waiting for with our initial tests on the finalised modules
very encouraging. Remember, Omega can build any combination of facilities from
a single band receiver only to a full 9 band SSB/CW/FM/AM Transceiver.

The October issue (published September) sees Omega as a complete 9 band
SSB/CW receiver with the publication of the VFO and digital readout plus receive
only SSB adaptor. November will see the 5 watt PA/filters and switching units to
complete the QRP 9 band CW Transceiver. Next comes the Tx/Rx SSB adaptor in
December, followed by the remaining units (ORO PA, FM adaptor etc). Other add-
ons will include a 2 metre Unit (usable with any HF rig) and in -line SWR
Bridge.

Kits available so far:

Main CIFPU unit (U.)
Active Filter (SSB/CW)
Preselector
Notch Filter

Then, VFO Unit

Digital LCD Readout
Rx only SSB Adaptor

£69.50 (July HRT) (pcb only £6.50)
£15.45 (July HRT) (pcb only £2.20)
£11.00 (Aug HRT) (Pair pcb's
£11.20 (Aug HRT) £2.60)

£64.00 (Oct HRT) (Pair pcb's £7.90)
plus crystals t8 £5.00 ea or £40 set of 10.
£31.00 (Oct HRT)

£6.20 (Oct HRT)

Watch these ads for the rest of the modules. Each kit is available just after publica-
tion of the relevant issue, and includes a copy of the article.

We have a mailing list for all actual or potential builders (ask to be put on if you are
interested). This will carry latest info/mods, plus quick notification of any errors in
the articles). Once the ORP PA is published, we shall also be starting an Omega
Net on HF.

VHF to HF TRANSVERTER
Work the world with a VHF handitalkie

Published in the August issue of HRT, this looks like being a real winner. If you
can't afford Omega, try this way of getting on HF using your expensive VHF Mul-
timode Transceiver or SSB handheld. Whatever your VHF rig does on 2 metres,
it will now do on HF!

G4DHF's design gives you the capability of Rx/Tx operation on 20, 15 and 10
metres using one neat little unit into which you just plug the VHF rig. With a
minimum of 2 watts (typically3 watts) output at HF and driveable by any VHF rig,
the unit is idealfor portable/mobile work, ora ()RP base station (or drivea linear).
direct kHz frequency translation off your VHF dial. Our kit for this project comes
with both drilled pcb's, all for £81.00. The crystals (one per band) are extra-get
them from OSL Ltd (see last month's Ad or the article for details),

HAVE YOU BUILT THE DSB80 YET? Over 200 of these little transceivers
sold - see previous ads for more details. 80 or 160 Meter version now avail-
able as kits. Both at £37.45 inc for full pcb kit with reduction drive, VFO
capacitor etc.

2 METRE FM RECEIVER - our popular kit costs ONLY £30.65 including S20
crystal. 6 channel max. <0.2V sensitivity. Helical RF filter, 10.7MHz roofing
filter, 455kHz ceramic filter. Prewound inductors. +12v dc operation.
CAPACITY ADD-ON UNIT (Sept 82/May 83 RadCom) - very popular unit for
turning your DFM into a Digital Capacitance meter. Kit with case only
£13.65 inc.
VHF PRESCALER - lots of these sold at only £5.49 inc for the kit including
case! Divide by 10 to 150MHz (usually 200MHz) + 12v operation.
RX80 ATU - as in Aug 82 RadCom. SWI or QRP Antenna Matching Unit. Kit
complete with case, capacitors, toroid, wire, knobs etc at £25.32 inc.
IAMBIC KEYER - ready built and cased keyer for PP3 or +12v use. Solid
state auto polarity keying. Needs a paddle such as Bencher etc. ONLY
£20.65 inc.

All prices include VAT/ Post. Allow 1-4 weeks for delivery if not ex -stock, we'll
let you know anyway if over 1 week. All kits complete including pots, wire etc
and detailed instructions. RS COMPONENTS range also available to order.
MAIL ORDER ONLY - CASH WITH ORDER. EXPORT no problem. SAE for
more details/enquiries please.
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Two lengths, each of 25 metres, were
acquired for this comparison, and
both leads were fitted with N type
connectors at either end. Measure-
ments of attenuation were taken from
10MHz up to 1300MHz. The test
equipment used included a Marconi
2019 signal generator, a Racal
digital RF power meter type 9303, a
Hewlett Packard frequency doubler,
various attenuators, and a 1300MHz
interdigital filter to clean up the
output from the frequency doubler for
the 1.3 GHz measurements.

The Racal power meter has an
accuracy of around 0.1dB for the
applications required for these tests.
Extremely accurate 50 ohm loads
were used to terminate the Racal
measurement heads, measurements
being carried out at a level of 1 mW
up to 1GHz, and approximately
101./W at 1.3GHz. All the attenuation
readings include the loss of two N
plugs and one N female back to back
high quality connector.

You can see from the attenuation
figures that not very much is to be
gained from a signal attenuation
point of view, until you reach a
frequency of 145MHz. On 432MHz
the difference in attenuation of a 25m
run could mean the difference
between a contact being just
confirmed or lost, but the real gain
occurs when H100 is used on
934MHz, and even more so on
1.3GHz, where a 25m run very nearly
multiplies your transmitted power by
21/2 times, compared with UR67.
Many amateurs cannot justify the
expense of the superb cables made
by Andrews or Kabelmetal. Such a
phenomenal improvement though for
long runs on VHF, and even fairly
short runs on microwave is very well
worth while at the remarkable low
price of H100, only slightly more
expensive, on average, than UR67.

You will notice that the velocity
factors of the two cables are rather
different, and this may be important
to you if you want to make up
resonant stubs or matching lines. We
also checked what we thought to be a

A cable better than
UR67 at same price? A

special HRT report

RG213 H100

reasonable minimum bending
radius. I personally would not recom-
mend H100 for other than a very
large turning loop around a mast, as
it is not at all flexible, and you might
be better off to consider Andrews
F.S.14 for this, which is also stiff, but
perhaps slightly tougher and safer.

We found the H100 cable rather
more difficult to fix to N plugs than
our friendly old UR67, and you may
find a heat gun useful for warming up
the outer plastic which feels almost
slippery to the touch, and yet is very
hard, the UR67 plastic being much
more supple. I reckon that it will take
you about an hour to put two plugs on
properly, if you have not previously
used H100. It is a very robust cable
indeed, and is very strongly recom-
mended as being excellent value for
money.

Our thanks to W.H. Westlake of
Devon, who supplied the cables.

Table 1. Laboratory test results
All tests were made on 25 metre
samples of UR67 and H100, and the
measurements include the effects of
the type N connectors.

UR67 H100
Loss at 10MHz (dB) 0.49 0.34
Loss at 30MHz (dB) 0.84 0.54
Loss at 70MHz (dB) 1.37 0.93
Loss at 145MHz (dB) 2.03 1.27
Loss at 432MHz (dB) 3.99 2.36
Loss at 934MHz (dB) 6.40 3.56
Loss at 1300MHz (dB) 8.02 4.22
DC resistance -

outer (ohms) 0.08 0.10
DC resistance -

inner (ohms) 0.10 0.10
Capacitance (nF) 2.16 2.60
Bending radius (mm) 40 125

Velocity factor 0.67 0.77

00

". . .the antenna here is of course a loop. . ."
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Review:
Datong
Auto
Notch
Filter

Datong have been building
themselves an excellent reputation
over the years for quality products,
and this latest addition to their range
is no exception. In fact, with the
change of styling from the usual Vero
G -Line cases to a solid aluminium
extruded cover in this model, the
presentation is now very
professional, with the contents
matching the external appearance.

With three previous audio filters
of various types, and now a fourth,
there is obviously a good market for
this type of aid - I wouldn't be
surprised if the various transceiver
manufacturers soon latched on to this
and started incorporating automatic
notch filters to back up the
width/shift features which are now
standard.

Background

The idea behind this new model
has already been exploited by
Datong in previous models, notably
the FL3, but the circuitry and
operation of this new version are
much more sophisticated.

As they say in their blurb, "as the
HF bands become more and more
congested, there is a need for

By Tony Bailey
G3WPO

counter-measures over and above the
facilities built into current
transceivers. Model ANF is
specifically designed to solve the
problem of unwanted heterodyne
whistles".

And it does solve this problem
extremely well, of which more later.
The unit is designed to be placed in
series with the speaker output of any
receiver. For that matter, it could be
incorporated into the circuitry of a
home built rig as the output stage - it
includes an LM380N power amplifier
to drive a speaker directly.

Running off 11 to 18V DC at
around 400mA peak, it presents a
compact appearance and a state of
the art circuit using one of the newer
integrated circuits - the MF10 dual
switched -capacitor filter. With the
addition of a PLL circuit for tracking
unwanted heterodynes, you have a
very sophisticated aid to eliminate
'tuner -uppers', or broadcast whistles
on 40 metres.

The front panel has four push-
buttons and only one rotary control -

most of the time you are unlikely to
actually touch the unit if it is being
used, as intended, its automatic
mode. The unit can be switched off
with the input routed direct to the
output. Or, by pushing the NOTCH
and PEAK buttons together, the
internal unity gain amplifier is used,
but no filtering (well not much) is
introduced. The fourth button is for
selection of AUTOMATIC or
MANUAL tuning.

In automatic NOTCH mode,
there is nothing to do except wait for
a heterodyne to appear. While
waiting for this, the unit scans the
audio range between 270 and
3500Hz continuously, this action
showing on a bargraph LED display
immediately above the controls.
When the heterodyne does appear, it
promptly vanishes with the bargraph
showing its approximate frequency,
and an indication of lock on a further
LED at the extreme right of the
display. If the interference moves,
the filter tracks it almost instantly so
there is no need to retune. And it is as
simple as that.

Besides this automatic notch,
you can tune manually if needed. The
only time this is likely to be needed is
if there are two interfering signals,

HAM RADIO TODAY OCTOBER 1983 61



and the unit has locked onto the
weaker or less obtrusive of them. One
simply selects MANUAL and retunes
the filter. This would have been quite
difficult due to the incredibly narrow
notch width, had not Datong still left
in some small amount of tracking
(+/- 100Hz) in the manual mode.
This means you only have to get close
to the signal for it to lock.

Although primarily a notch filter,
there is also a PEAK filter mode
which can be used for CW reception.
This is really a manually tuned
application as the unit will not lock
onto a CW signal, which is a good
design feature - it means you can
still have the unit in circuit in this
mode. The peak width is stated as
60Hz at -60dB with an 800Hz
centre frequency - however you can
tune it to peak anywhere between
270 and 3500Hz. It is very effective,
although it tends to ring a little when
the signal is near the noise.

The MF10 IC

It is worth mentioning this
package, as it is likely to appear in
more and more designs over the
coming months. With the addition of
a few resistors and capacitors, the IC
will allow the building of two
complete second order state -
variable active filters. As all the
outputs from each section are
brought out to the pins, all five
filtering functions are accessible -
lowpass, highpass, bandpass,
allpass and notch. Any of the usual
filter responses can be synthesised
such as Chebyshev, Butterworth,
Bessel etc, and with cascading of the
units possible for fourth order
responses, the possibilities are
endless with minimum component
counts.

The resonant frequency of each
filter is controlled by an external
clock, easily made using CMOS ICs.
The clock can run up to 1MHz, and
the filter with centre frequencies up
to 20kHz. As the stability of the filter
is dependent on the clock, some
applications might require crystal
references.

The notch output is synthesised
by summing together the highpass
and lowpass outputs in an external
op -amp (an LF353 in this
application) - the notch frequency
can be set independently of the filter
frequency by means of two resistors.

As you can see from this short
summa,ry, a very versatile IC.

The ANF in use

For this review, the filter was
used with a KW2000A transceiver.
This model only has an SSB
mechanical filter, so it is an excellent
testbed for gadgets like this. There is
no reason to suppose that the filter
would work differently with any other
rig. The input to the unit was fed from
the headphone connector, and the
output from the ANF connected to an
external 4 ohms speaker. The filter
rear panel carries two phono sockets
for this purpose, plus a coaxial DC
socket for its power input (centre tip
positive). There is a set of plugs
supplied with the unit.

I seem to remember showing
some enthusiasm over the FL3 filter in
these pages a few months ago. Well,
this one is even better (as a notch
filter - the FL3 also does other
things). The only gripe on the FL3
was that you could hear the internal
oscillator sweeping about, but this is
not a problem here, mainly becuase
the clock frequency will be outside
the audio range.

Datong claim a notch depth of
40dB+ . I suspect that the review
sample is much better than this.
According to my AF oscillator it is
nearer 50dB. This figure, if correct, is
expected - and using the ANF
seems to confirm this figure.
Deliberately tuning into 7MHz
broadcast station carriers found me
unable to locate one that I couldn't
completely suppress! This leaves IF
notch filters in rigs standing.

It is very pleasant to listen on 20
or 40 metres during peak weekend
times with the filter in circuit, and be
free of the majority of whistles which
plague the ether. I say the majority -
if you had two of these beasts in series
(or more if you're rich) you could
probably be completely free!

The action of the automatic
scanning is fast and accurate. When
no interference is present you don't
know it is in circuit. When
heterodynes appear, you hear a short
burst of them, then they are gone -
the speed depends on which end of
the AF range the scanner is, relative
to the interfering frequency, when
the whistle first appears. It takes at
the most about 750mS to kill it.

The notch is incredibly narrow -
I found it very difficult to detect any
difference in audio quality when
tuning it manually through a voice
signal. This is a very distinct
improvement over any other notch

filter I have heard. Coupled with the
deep notch, this also means it can be
used for signal-to-noise ratio
measurements.

One extra not mentioned earlier
is the absence of any form of gain
control on the unit. I say extra,
because the unit incorporates a
compander system to keep the gain
at constant levels. What happens is
that the filter is placed in between
two AGC circuits. The one at the
input keeps the filter level constant,
which prevents varying receiver
output levels from affecting the filter
performance, while the output AGC
readjusts the output level so that any
gain or loss in the input circuit is
exactly compensated for. The overall
effect is that the system remains at
unity gain, with the output level
matching the receiver volume
control setting.

This is very effective in practice
and saves having to fiddle with two
volume controls (as you had to on the
FL1).

In the PEAK filter mode, no
problems were found other than
slight running at very low signal
levels. Tuning is a bit fiddly due to the
narrow width of the filter - I found it
easier to tune for a notch first on the
received signal, then switch to
PEAK. In the manual mode the
display still indicates the
approximate frequency.

I was a bit worried when the unit
appeared to be locking onto nothing
at times - however a session with the
signal generator revealed it was still
locking onto signals below the noise
level. Another read through the data
sheet revealed that this fact stated, so
don't worry if this happens. It is just
another indication of the
performance of the circuit used.

Conclusions

Unequivocally recommended for
taking out heterodynes. Given the
chance I would have liked to try two
in series for the hell of it. Thinking
about it maybe Datong could think
about getting a second one in the
same box - there a lot of occasions
when you do get two interfering
carriers.

At a price of £67.85 inc. VAT, it
sounds a bit expensive but it will be
money well spent. You also have the
advantage of being able to use it with
any other rig you buy.

One other point - it is British,
unlike much equipment.
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AVON

6 GOLF CLUB
LANE,

SALTFORD,
BRISTOL

Tel: 02217 2402
Open: Tues Sat 9am 9pm

Close Mondays

Radio Communications
Amateur P M R Marine

1214 PENNVINELL ROAD. BRISTOL. B55 OTJ

CAMBRIDGESHIRE

WISBECH AMATEUR
RADIO ValW6K

Wisbech
Tel: 0945-581099. Open: Mon -Sat 9-6
HP facilities. Part exchange welcome.

1

CALLING ALL AMATEURS

Range Backup
o oaPeetrooqh
o nasal, Pe *mato equ p "be. e e saps pa Igt.ip an0 se 4,

Mail OrderAA stockists of ICOM111.
Ina STANDARD-REVCO

JAYBEAM- YAESU
and all leading makes -at the right prices!

and upply
ranitrnAni num

order PTO.. dt1110t

Tandy,

Peterborough Electronic Store ST_EYW

CHESHI RE

reatimmok & CO Ltu

58-62 Lower Hillgate, Stockport
Tel. 061-480 4872 Open: Mon & Wed 9-6
late nights Tues 8 Fri 9-7pm. Sat 9-5.30.

Closed Thurs
Yaesu, Sommerkamp, Diawa, Jaybeam, Kenpro,

Weitz, Datong

HAMPSHIRE

FARNBOROUGH
COMMUNICATIONS
97 Osborne Rd, North Comp,

Farnborough. Tel. 0252-518009
Open: 6 days 10-8

Yaesu, (corn, FDKs, Mosley aerials, Jaybeams.
G Whips

KENT

Thanet
Electronics

143 Recular Rd., Herne Bay
Tel. 02273-63859

Open: Mon -Fri 9-5.30, Sat 9-12.30
(Closed for lunch 1-2)

ICOM

LANCASHIRE
YOUR RIG IN OUR THE YAESU EXPERTS CONSULT

HANDS G3LLL
AA -Sales Dens Et Repairs + Mod Kits

HOLDINGS LTD

39-41 Mincing La, Blackburn
Tel: (0254) 59595

CLOSED THURSDAYS

ISHERWOODS
ELECTRONICS
Hozier Street, Blackburn

Tel. 0254-57616
Open: Mon -Fri 9.5, Sat 10-1

An Aladdin's Cave of Components

LEICESTERSHIRE

ELLIOTT
ELECTRONICS

FON

26-28 BRAUNSTON GATE,
LEICESTER. TEL: 553293

Open: Mon -Sat 9.00am to 5.30pm

LINCOLNSHIRE

J.R.W. COMMUNICATIONS
15 New Street, Louth, Lincolnshire

Tel: 0507-606973
Open: Mon -Sat, 9am-6prn

Authorised TANDY Dealers, 021 Dealer, ICOM
Dealer and YAESU Dealer

Also MARINE RADIO EQUIPMENT

LONDON

THE CENTRE
10 MERTON PARK PARADE,

KINGSTON ROAD, SW19
Tel: 01-543 5150

Open: 6 days 9am-6pm (late night Weds until 8pm1

THE MARINE ELECTRONIC CO LTD
1-4 Swan Mead, SE1 4SY. Tel 01-237 3474

Open: Mon -Fri 10am-5pm
Communications Equipment for the

Professional and Enthusiast
Callers by appointment only

DAVE
MICK

The Enfield Emporium
AMATEUR RADIO

G8SYG
G6LHL

Hours. Mon to Sat 9-6. Late Friday 9-8. Sun morn 10-1

281 Hertford Road, Edmonton N9
Tel: 01-804 0128

ALTITUDE AERIALS AND
COMMUNICATIONS LIMITED

TV, Radio, 2M, CB Aerials
1000s Brackets, Masts, Towers, Coaxial.

Cordless Telephones and Amplifiers.
132 Hermon Hill, London, /18

01-530-6118

W. MIDLANDS

DEWSBURY ELECTRONICS

176 Lower High St, STOURBRIDGE
Tel: (0384) 390063

Open: 9.30-5.15. Closed Thurs. Er Sun.
ACCESS/BARCLAYCARD

HEWARD'S HOME
STORES LTD. (Est. 1963)
822/4 Kingstanding Rd., Birmingham

B44 9RT. Tel. 021-354 2083
G4RJM with 38 years in The Radio Trade

Ham Equipment urgently wanted,
Open: Mon -Sat 9-6

NEW IDEA LTD
133 Flaxley Road,

Stechford, Birmingham
Stockists of Yaesu, Trio, Kenwood,

Totsuko, Tonna Antennas, Bantex.
Full servicing repairs on all makes of
amateur radio.Open Mon -Sat, 10am-7pm,
Sundays. 10am-1pm.

Tel: 021-784 31 29

GREATER MANCHESTER

231 Chorley_Rd., Swinton.
Greater Manchester.
Tel: 061-793-1010

Open 7 days a week.
TRIO, YAESU, ICOM, GWHIP

NORFOLK

Eastern Communications
.141_ \36 Cattle Market Street

OPEWNan O- N
00

Am

NORWICH
(0603)667189

MAIL ORDER
[mom!

D.P. HOBBS (Norwich) Ltd
13 St. Benedicts Street, Norwich

Tel: 615786
Open Mon -Sat 9-5.30

Closed Thurs
Stockists of:

YAESU, FDK, ICOM, JAYBEAM
& Electronic Component Specialists

PORTSMOUTH

CALBRESCO LTD
258 Fratton Road

Portsmouth
Tel. 0705 735003

Open 10.30am-6pm 6 days
Sunday by appointment

COMMUNICATIONS EQUIPMENT
COMPONENTS, BOOKS, ACCESSORIES
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SCOTLAND

AXDON
32 Atholl Street, Perth

Tel. 0738-23753. Open: 6 days
ICOM, TONA, TONO, RSGB Books, Maps &

log books. Full range of components
Mail order available - send for price list.

JAYCEE ELECTRONICS III
JOHN GM3OPW
20 Woodside Way, Glenrothes, Fife KY75DF

Tel: 0592 756962
Open Tues-Sat 9-5.

 uality secondhand equipment in stock Full range of TRI
goodies. Jaybeam - Microwave Modules - LAR.

SOMERSET

AVCOMM LTD
25 Northload Street,

Glastonbury
Tel: 0458-33145

Open 9.30-5.30. Closed Wed

r"-

FOR YOUR BUSINESS TO BE
INCLUDED, CALL

JULIE ON
01-437 1002

SUSSEX

SOUTHDOWN

Fifii3E1
40 TERMINUS RD (Opp.

EASTBOURNE Railway

suppuEs Tel: (0323) 639351 Stn.)

Open: Mon -Sat 10-6 (Closed rues!
Stockists of: Yaesu, Trio, Tonna, FDK etc +
secondhand and es -Government equipment in

stock

TYNE & WEAR

ASSanyd ALYYI7iONIC5 Rim
Dollar leOK Stoat

(1)

129 Chillingham Rd, Newcastle-upon-Tyne
Tel: 0632 761002

Open: Tues-Sat 10am-6pm

YORKSHIRE
4 Cross Church St, Huddersfield Tel:

Open: 6 days 9-5.30. 0484 29774
Closed Weds. Thurs 9am-8pm

G4MH Mini Beam
Always a good selection of new 6 2nd hand equipment in stock'

Amateur Radio Shop

DISCOVER THE WORLD %vim AMATEUR RADIO FROM
- - a -y Sales 2 7 C ,,n,.,1pe St, eel Leeds) R2 JAG

.V.JI LEEDS 452657 OPEN MON-SAT
M.r. the PROFESSIONALS! 9am- 6pm

TRIO ICOM YAESU
TEED, AMATEUR RADIO MAIL ()ROE R SF PRIC/ DE, OPEN MON -FRI
WORT k NI ROAD MI AKIN/OODlt IDS I Rh 4.0` ;El 1B]224 I Slam- Spm

BRITISH MADE -E3 LAR PRODUCTS

Advertise your
business here.

Tel:
01-437 1002

Please include my business details in the next available issue of Ham Radio Today

Business Name:

Address:

Tel. No:

Open Hrs:

Contact (Office Use Only):

Post to:

Emporium Guide, Ham Radio Today, 145 Charing Cross Rd., London WC2H OEE

1
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RTTY TERMINALS

RTTY - COMPUTER
INTERFACE

Interface your receiver to the serial I/O port
of your home computer

P1.1 -
of

for 170Hz
CCITT tones. Transmit and receive.
Kit 13.50 Built Tested 16.50
FP1 - Two channel active filter & Power
supply regulator for PL1. Requires 15-0-15

ac 6VA transformer Inot included in
price)
Kit 7.25 Built & Tested 10.25
Suitable transformer for above . 2.65
Pleaseadd Pi& P.... 50p UK 1.50 overseas

For further details SASE to
PNP Communications

62 Lewes Avenue, Newhaven
E. Sussex BN9 9SB

P. Simmons (G3XUS)
Tel 0273 514465

RTTY TERMINAL BOARDS.
TTL output for computer £35
incl. and for teleprinter£39 incl.
All boards come completely
wired and tested with FSK and
AFSK. S.A.E. for details to
B. Brookes Electronics, 2
Leicester Street, Norwich.
Tel: (0603) 24573.

RTTY TERMINAL UNITS for
computer interface P.C.B.s,
wired modules, boxed units,
modern active filter design.
Excellent for BBC computer.
SAE: J. Melvin, 2 Salters Court,
Gosforth, Newcastle, Tyne &
Wear. 0632 843028

01-437 1002
EXT 282
Send your requirements to:
Julie Bates,
ASP Ltd.,
145 Charing Cross Road,
London WC2H OEF

COURSES

MORSE CODE PREPARATION
Receiving: Cassette A: 1-12
wpm for amateur radio examina-
tion. Cassette B: 12-25 wpm for
professional examination pre-
paration. Each cassette is type
C90. Price each cassette (in-
cluding booklets) £4.75. Send-
ing: Morse key with separate
battery (PP3)-driven solid-state
oscillator and sound transducer
produces clear tone for sending
practice. Price of key with oscil-
lator £10.50. Prices include pos-
tage etc. Europe only. MH Elec-
tronics (Dept. H), 12, Longshore
Way, Milton, Portsmouth PO4
8LS.

COURSES - RADIO AMATEURS
EXAMINATION City & Guilds.
Pass this important examination
and obtain your licence, with any
RRC Home Study Course. For
details of this and other courses
(GCE, professional examination,
etc.) write or phone - THE RAPID
RESULTS COLLEGE, Dept. JX1,
Tuition House, London SW19 4DS.
Tel: 01-947 7272 (9am-5pm) or
use our 24 hr Recordacall Service:
01-946 1102 quoting Dept. JX2.

NEW!! Scientifically prepared
five-day courses to get you
through the R.A.E. examina-
tion: 01-346-8597.

EQUIPMENT

Special prices on surplus equipment
Racal RAIT Receivers High grade communications receivers 5001aiz-30MHz
in 30 effective bands. From £175. Eddystone receiver 730/4 5001CH.z-30M1-1z in 5
bands £145. All in excellent condition. Can £15.

Avo valve testers £30 p&p £4. NEW 28 range digital multimeters £40.25.
PCR Receivers LW/MW/SW Untested less PSU £20 p&p £5. 12' Whip aerials
£4 p&p £1.50. Creed teleprinters £25 p&p free. Various single and double
beam oscilloscopes, signal generators, valve testers, output meters etc always
in stock.
Surplus circuits Book containing circuits and notes on many surplus receivers,
transceivers etc. £6.50. Send 50p for illustrated catalogue includes £1
voucher. Over 500 sets in stock. Avos amateur rigs WANTED for cash.
New shop open at 218 St Albans Road.
Come and see the bargains

WEIRMEAD LIMITED, 129, St Albans Road, Watford Hens

Telephone Watford 49456 Access/Visa cards welcome.

TYRONE AMATEUR ELECTRONICS
44 High St., Omagh, Co. Tyrone, N. Ireland

Day Telephone No. 0662-2043
Evening Telephone No. 0662-2922

Full range of YAESU, ICOM, HIGH GAIN, CDR etc in stock.
VERY KEEN PRICES
Examples:
ICOM IC720A £949 including FREE PS15.
YAESU FT230R. Our price £199.00.
HIGH GAIN TH3MKIII. Our price £225.00.
CDR HAMIV £258. Special price £218.
Call us and ask for Billy or Fereal for prices and
availability.
Finance can be arranged.
Also VISA accepted.

fB.N.O.S.
ELECTRONICS /

Manufacturers of Power
Supply Units and V.H.F

linear amplifiers.
B.N.O.S. Electronics

Dept. HRTC. Greenarbour,
Duton Hill, Gt. Dunmow,

Essex CM6 3PT
Tel: (037 184) 767

AMATEUR RADIO EQUIPMENT
Toggle switches, cables, test meters
etc. Send s.a.e for price list to M.J.
Seaward, 7 St. Olafs Road Stratton
Nr. Bude, Cornwall EX23 9AF Tel
(0288 4179).

G4OGP ELECTRONICS

116 Darlington Street East,
Wigan.

Tel. 0695 27948
or 0942 497609

Antennas, G5RV's, HF & VHF
Aerials, Transceivers, Baluns,
Antenna Tuning Units made to
order, and of course G40GP's
300-600 ohm Feeder Spacer.
Unique clip -on Feeder Spacer.

73's
TONY AND JACK

G40GP G3LRB

HIGH QUALITY CABLES
1-110050 onrn SUPER LOW LOSS 80pper.lpost 5PPer.
5,uounls.50cnteas 10% 100rn less 20%
Use; 50 ohm LOW LOSS W317 per m (Poet Sp p/m
URI3 50 onrn standard 20p Per re (post 3 p p/.
LIF7713 50 ohm stranded 20p perm (post 3p p/.
UR70 75 ohm Coax 20p perm lens 3 W",
75 onrn 0l Feeder 'OP Per rnIPPSt 20 P/rn
300 obm oPPon hone 2p per m (Poet 2P 0/m
la swg HO Copper ae wre 20p perm (post 2,P 0/.
57R0NGPVCCovaredColewre Soper mlpost2,pp/m

SAE FOR FULL LISTS

W.H. WESTLAKE
G8MWW

Clawton, Holsworthy
Devon

ASP Classified
01-437 1002

COMPONENTS

AERIAL WIRE Hard Drawn Cop-
per 140ft 14SWG £6.90, 50 met-
res 16 SWG £5.90 including
postage. S.M. Tatham, 1 Orchard
Way Fontwell, Arundell, West
Sussex.

SURPLUS
Ex M.O.D. radio, electronic, and
elec. equip. etc. Send 2 x 16p
stamps for list 31. A.H. Supplies
(Dept. 3), 122 Handsworth Road,
Sheffield S9 4AE.

G.W.M. RADIO LTD. 40/42
Portland Road, Worthing,
Sussex. Stockists of ham radio
equipment. Tel: Worthing
(0903) 34897.
TRANSMITTERS RECEIVERS ETC.
All frequencies, well known makes,
ICOM, YAESU MUSEN, FDK AZDEN,
LOWE, STANDARD, etc. etc. Powersup-
plies, wave -meters, test meters, fre-
quencycounters, Welz SWR and Power
meters. Microwave modules, linear
amps, RTTY etc. (Duality equipment for
am-ateur, PMR and Marine use. Aerials,
Co -ax cable, plugs. See our advert
under Emporium Guide. £1000 IN-
STANT HP available and ACCESS -
Booth Holdings Bath, 6 Golf Club Lane,
Saltford, Bristol BS183AA. Tel 102217)
2402. Staff includes G3N XW, G3X0D,
G8DPH.

ALL AMATEUR AND CB NEEDS
ICOM, TRIO and YAESU, CYBERNET

HARVARD and UNIDEN.
TAGRA,G.WHIP,HOXIN, MICRODOT

RTTY. SWR & power meters.
Receivers & linears. Plus all other

accessories.
Aerial Fitting Service

231 Chorley Rd., Swinton,
Greater Manchester.
Tel: 061-793-1010

 flecant. compact
unotrtrusive
 Superb 2 -way
speech quality
 British Tehecorn
approved
 Records up to
8 hours on a standard
C120 taps

Johnson Electronics IWopYal. Sur Warehouse.
Camden Goods Depot. Chalk Fenn Road.

London NW1 01-286 6119

£951+ £2 p&p)
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ANTENNA SOFTWARE APPLICATIONS

RESTRICTED SPACE HF QTHS

A G2DYM UNI-POLE
Will be the answer, TX or SWL data sheets large. S.A.E. Aerial Guide 75p.

Callers Welcome
G2DYM, Uplowman, Tiverton, Devon. Tel: 03986 215.

KITS

934 MHZ - Convert your set
(REFTEC) to 40ch. At 25KHZ.
Kit of parts and full instructions.
£15. PC49, 4 Haddington St,
Hove, Sussex. BN3 3YQ.

RARE DX
UNDER OR? DIG it OUT with a Tunable

Audio Notch Filter, between your
receiver and speaker, BOOST your
DX/ORM ratio, 40dB notch, f16-40.

LOSING DX? Antenna Fault? Antenna
Noise Bridge MEASURES resonance
1-160MHz and radiation resistance
2-1000 ohms. MORE DX. £19-60.

ATOMIC TIME? MSF Click £72-70.
Each fun-tro-build kit includes all parts.
printed circuit. case. instructions, by -
return postage etc, GET yours NOW

CAMBRIDGE KITS
45 (GX) Old School Lane. Milton,

Cambridge.

EXHIBITIONS

AUDIOJUMBLE (Bayswater),
including Cyclejumble. Once -
only Secondhand Bazaar,
Saturday, 8th Oct., 1pm-4.30pm,
St. James' Hall, Gloucester
Terrace, W.2. (Tubes: Lancas-
ter Gate/Paddington). Sell-off
your unwanted equipment -
immediate stall -bookings half-
price!! S.A.E. 67 Liverpool
Road, London N1 ORH (01-
837 7811).

Ant Products, All Saints
Industrial Estate, Baghill Lane,

Pontefract, West Yorkshire.
Telephone 0977 700949

AMATEUR ANTENNA
Silver 70-70 cms 16dbd
Gain Beam £31.95
Tiger LY6 9 dbd
2 Meter Beam £12.95
Tiger LY8 11 dbd
2 Meter Beam £19.50
Tiger LY10 14 dbd
2 Meter Beam £32.95
TWO YEAR GUARANTEE ON ABOVE

ZL12 Mk 2 13 dbd
Gain Beam Antenna £32.95
ZL8 Mk'2 9 dbd
Gain 5'-7"Long Boom £19.95
ALL ABOVE HAVE STAINLESS STEEL

PARASITIC ELEMENTS
Norcone 512 Wide Band
Discone Antenna £25.95
Securicor Delivery
(Extra) £4.50
Send cheque or money order today,
made payable to Ant Products or write

enclosing S.A.E. for full details.

FOR SALE

2 METER SSB Transceivers
from £138. Full range includ-
ing ICOM, TRIO, YAESU,
ASDEN, ETC. Credit facilities.
Guilford CB. 0483 574434
10 METRE and 2 metre linears
from £16. FT707 £509. Morse
keys £3.95. Full range of
amaieur CB goods. Guildford
Communications, 0483 574434
FRG7 RECEIVER mint plus
144 MHz converter £110. In-
cluding postage. Write Arra-
toon, 52 Ashvale Road,Tooting,
London SW17.

SCARAB SYSTEMS
141 Nelson Road

Gillingham
Kent ME7 4LT

Tel. (0634) 575778
RTTY PROGRAMS for ZX81, SPECTRUM, VIC-20 and DRAGON 32 - as these
programs come in various packages, please write for details.
BBC £9.20
PET £7.50
Morse tutor programs at £5 each for SPECTRUM, BBC, DRAGON 32, TRS80.
More BBC programs CWQSO complete RX/TX program £7.50.
Multifile -a versatile filing system £10.25.
Telltex 21 page video magazine £15.

All prices include VAT and postage. Write for further details of these and other
programs.

WANTED. Amateur radio, technical and business software for all popular home
micros.

DRAGON RTTY PROGRAM.
Audio Decoding Option, Type
Ahead, many other features.
Cassette £12. Cartridge £20.
M. Kerry, 22 Grosvenor Road,
Seaford, East Sussex, BN25
2BS. (0323) 893378.

WANTED

HAM EQUIPMENT URGENT-
LY WANTED! Heward's Home
Stores Ltd (est. 1963). 822/4
Kingstanding Rd., Birmingham

CARDS, STICKERS & BADGES

LISTENER & QSL CARDS
Quality printing on Coloured
and White Gloss Card at com-
petitive prices. SAE for samples
S.M. Tatham "Woodside", Or-
chard Way, Fontwell, Arundel!,
West Sussex.

QSL CARDS Printed on white
or coloured gloss cards. SAE to
Nutley Press, 11 Barons Way,
Woodhatch, Reigate, Surrey.
Tel. Redhill 71023

PERSONALISED QSLs,
Amateur, or CB, 1000 £13.75.
S.A.S.E. for samples. H. Hope,
89 Derwent Street, Blackhill,
Consett, DNB 8LT.

1000 FULL COLOUR per-
sonalized Q.S.L. cards £40 plus
£2.50 p&p. Club discounts.
Send S.A.E. to PO Box 99
Northampton NN2 6HV.

HAM RADIO TODAY
CLASSIFIED ADVERTISEMENT - ORDER FORM

Rates of charge: 30p per word per issue (minimum of 15 words).
and post to HAM RADIO TODAY, CLASSIFIED DEPT.,

Advertise nationally in these columns to over 80,000 readers for
only 30p per word (minimum charge 15 words). Simply print your
message in the coupon and send with your cheque or postal order
made payable to Argus Specialist Publications Ltd. to:
CLASSIFIED DEPT. HAM RADIO TODAY
145 Charing Cross Rd, London WC2H OEE.
Tel. 01437 1002
Please indicate classification required.

Name
Address

1

Tel.No.(Day)
Please place my advert in Ham Radio Today for 0 months. Please indicate number of insertions required.

OR Debit my Access/Barclaycard
(Delete as necessary)

W. welcome Acpre
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AMTRONICS (TONBRIDGE) G4 SYZ
THE AMATEUR RADIO SPECIALISTS IN KENT

APPOINTED
DEALER FOR

* IFDKI

* AZDEN
[C OM

* DATONG * JAYBEAM
* B.N.O.S. * WELZ
* ADONIS * DRAE
 FORTOP * RSGB. BOOKS.

SO TRY US FIRST, WE WONT
DISAPPOINT.

PETE G4TLB says "pop in for coffee and a browse, or see
us at the rallies.

For that little bit extra personal attention, an after sales
service you can rely on, if your coming south of the Thames,

make sure you don't miss out!

* HOW ABOUT THIS FOR A *
* SCOOP *

THE SUPER TOTSUKO TR-2100M 144 MHz
SSB-CW TRANSCEIVER

 MOBILE/PORTABLE  1w/10w out pep  Complete with leads,
mobile mounting bracket. START DXing for ONLY £115.00

LATEST
* MET ANTENNAS
* FORTOP. 23 cms ATV
TX/ RX with inter carriers.
* AND DONT FORGET! We still
have (just about) the 10m LCL
FM Transceiver at only £55.00.

We welcome part -exchange
on purchase of new equipment

INSTANT CREDIT AT VERY COMPETITIVE RATES, FOR
THAT NEW RIG CAN BE AVAILABLE TO YOU. ASK FOR
DETAILS WHEN YOU CALL OR WRITE FOR A QUOTE.

8 TOLLGATE BUILDINGS, HADLOW RD., TONBRIDGE. TEL: (0732) 361850



PUMA
The new power
booster for your
handheld.

Meet the new linear amplifier that extends
the power and range of your handheld to

performance of home transceiver quality.
BIT 02 (left)
144-148MHz  output 7-20W 
input 0.1-3W  weight 165g

BIT 07 (similar)
430-440MHz output 4-15W
input 0.1-3W  weight 185g

BIT B (insert, far left)
Gives 120 -minute operation at
lOW or 600 minute at 1.5W

Below: BIT B power pack
with case for use at home
or outdoors - clips to belt!

Ask for all details at your
local amateur radio shop

DEALER

44111111biri,

,L59.95
, £79.95
,L64.95


