THIS

LEADING
PROJECT

HIS ANTENNA, COVERS all of

the amateur bands from 7 to

28MHz, and is the result of my

efforts to make areproducible high

performance multiband rotatable
beam which does not use traps for tuning or
matching.

Although traps have allowed compact two
and three band rotary beam antennas to be
built commercially, suitably weatherproofed
types of appropriate precision are difficult for
the home constructor to make. Commercial
attempts to cover more than three bands
using traps generally resultin whole elements
being redundant on some bands. Traps doin
any case result in a compromise because
they are inherently lossy, restrict antenna
bandwith, add windage and weight to the
elements and worst of all, as with log-periodic
and multiband quad antennas, they result in
a high proportion of the exposed hardware
being unused on most frequencies covered
by the antenna.

The use of traps in a beam antenna for the
seven HF bands is not practicable for home
construction. A new approach was therefore
necessary. Although my antenna operates
down to the 7MHz band the boom is not much
longerthan a conventional tri-bander; although
the elements are longer. As far as visual
impact goes the longer elements are offset to
some extent by the absence of traps (particu-
larly if you were using traps in a seven-band
design).

You need not be this ambitious if planning
difficulties are anticipated. For example any
monoband beam could be adapted on the
same lines as my antenna by having the
element centres insulated and made tune-
able from the original band through each
higher frequency one. My first attempt to
prove the principle used a Hygain type 203
BA, 14MHz 3-element beam, with additional
centre insulators, as used on the driven ele-
ment, fitted at reflector and director. Relays
were mounted inside the ends of the boom
and connected across the insulators of the
parasitic elements. The relays were closed
for 14MHz and open on 18MHz, where the
capacitance of the insulators conveniently
provided the necessary tuning reactance.
Initially the standard driven element was tuned
midway between the two bands but later |
replaced it with a folded dipole to give a better
impedance match over both bands.

After this success | was inspired to add
some more bands without adding extra ele-
ments or lengthening the boom the boom
length being a limiting factor in my domestic
situation.
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A front element tuning assembly sitting on the locally made plastic cover. The housing can be keptto a
reasonable size, about 160 x 100 x 75mm inside dimensions, if the servo is mounted outside on the end of
the box and the 'O’ ring seals supplied with it are used to keep out the weather. No attempt was made to

sealthe enclosure where conductors pass through
inevitable condensation,

EXTENDED ELEMENTS

THE GAIN OF ADOUBLET varies with length
as shown in Fig 1. The maximum gain of 3dB
over a halfwave dipole (available when in
extended double Zepp form in which each
half is 5/8 wavelengths long) can be used to
advantage in a beam antenna. For a given
antenna height, this colinear gain is equally
effective over any communication distance
whilst gain obtained from either vertical stack-
ing or additional parasitic elements is only
effective over spécific paths. The usable fre-
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Fig 1: Broadside gain of a horizontal doublet
compared to a half-wave dipole.

the base because this provides adrainage route forthe

quency range of a doublet is typically that
where the length lies between 1/3 and just
over 2 x 5/8 wavelengths. That is over a
frequency ratio of 3.8. The lower frequency is
limited by losses in the loading inductor,
typically as shown in the dotted curve of Fig
1, whereas the upper frequency is limited by
side lobes taking power from the main broad-
side lobe of radiation.

A single nominally 14m element should
therefore be expected to perform efficiently
in a directional antenna throughout the ama-
teur bands 7 to 28MHz if precautions are
taken to minimise losses on the lower band.
Transmission lines can make much more
efficientloadinginductors than coils andthese
were therefore chosen for the successful
Hygain/Telex design which provides the ba-
sic mechanical structure formy antenna. The
reactance necessary to tune an extended
element of typical tubular form, to make it
perform as a reflector, can be calculated
approximately by treating the element as a
section of transmission line of characteristic
impedance 25042 and using a frequency 5%
lower than the working frequency. Similarly
for a director a frequency 3% above the
working frequency is used in the calculation.

To be more precise we should also con-
sider element spacing and the effect of extra

13



SEVEN BAND BEAM

"SpUBq UaADS JO} Paljipow Buudjue S-yaZ0ok uleBAH ay) jo maia jesauay :Z G614

oecon BosH@ (WZ8-El)
Uiy 1157
Joj0u 12ay Buisnoy yibuayiejo]
s AUNTeD (£562) , (988) {rEey S (8
EZE _ [%3 7 TATS 7 43 79
_tl_t:: 89g 1%9) wmm_l|1_
m“_ [ i 1 1 1 i 1 | ] I Ir .
> : | \ ® \ ®\ ® \
{zol) /
Jeq Bujjioys v 9
ZHAL t (SI6Z ¥ ZE)  (Z9L * 7-52) (LBEL X 22) (6121 % 91) (L1 xu)
e —— T (SE9) el X %l DEXL GG X B B7 X 84 BG ¥ 94
— sz -4 Y] £y 7-d 5-H
FAIETR
paal pH
_ _ sarejd § jeandAy - dwe)d uoissaiduies yaui | e
saoeid g jedA) - dweps uoissaIdwod Yo Te ® nmnn.mﬂ
1
sadeyd g |endA) - dwe|? uoISSaIdWod YUl 2, ®
T (WEZ-1)
y uig 1497
yjbuaj jejoy
h (2752) L lsgg) {4} _ (£l , {zzm)
5,400! _ Lz 7 Z5 Sy a5
m _ | 1] . I ir -
xoq Aejey /
(2052 x ZE) (29L * ¥-GZ) (LBEL X 2Z) (6121 * g1} (EL7 1)
Z486 % 7l 0EX| S5 X 84 87 x 85 85 ¥ 9Ly
I-H Z-H E-H -4 G-H
L= -1 - m R
Aejaa (7EL2)
3. (wog-ZI) HL
pPsal AH m..ﬂmq
ﬁm...mE yjbu3|ejoy
{ (z752) ) (989} ; (1ZEL) L (e2n)
—Ill_uxm_. aag ﬁmm_.u 4001 1%3} wwm_l|'_ 7 LZ _ s TAYE 2489
i ﬁ ' T
o111 | | By | 1 1 1 11| 1 [Ir Tr n
Jeq Buploys Buisnoy 10}0W / /
ZHAL Joyrede) oAlag (Z0Sz x Z€)  (Z9L % 7-52) (e6EL* ZZ) (099 X 81 {£6EL * 11}
juol4 %486 X %l OEX| S5¥ 5 9% 9% 66 X 8y
1-3a Z-30 £-30 7-30 G-30

RADIO COMMUNICATION November 1994

14



radiation resistance on the phase of the cur-
rentin an extended element. However in this
designitis notimportant to know exact meas-
urements because with the exception of the
reflector on 7MHz all tuning is optimised from
the operating position. How many readers
can be confident that the parasitic elements
of their antennas are optimally tuned after
they have fixed the antenna on to the tower?
The required tuning reactance X is given by:
j x 2 x 250
Tl

Where L is the electrical length of half the
element in degrees (unless you're familiar
with | notation ignore this symbol which pro-
vides the signs of the reactance).

Forexample, a 2 x 5/8 wavelength doublet
when used as a reflector at 28.5MHz must
resonate in the 1.5 wavelength mode at say
27MHz where the electrical length L is 5/8 x
(27/28.5) x 360 = 213°.

The tangentof 213 is +0.65. Therefore the
reactance required is 2 x 250 divided by 0.65
=769Q inductive. The formula will show that
below the frequency where the element is a
half wavelength, inductance is again required
but between 1/2 and 1 wavelength, as on 14
and 18MHz in this case, the tuning reactance
for resonance in the full wavelength mode will
be provided by a capacitor.

The required range of reactance in this
design was calculated to be obtainable from
asectionoftransmission line (hairpin) shunted
by a variable capacitor.

Thisarrangementincorporates capacitance
attributable to the insulation at the centre of
the element. The effect of centre capacitance
is to increase circuit Q and hence the poten-
tial for dissipation by current circulating in the
hairpin. This can be accommodated by mak-
ing the hairpin from thick conductors. The
hairpin also serves more conventionally to
raise the otherwise very low feed resistance
at the front, driven, element on the 7MHz
band.

MATERIALS

MOST OF THE HARD WORK and compo-
nent sourcing usually associated with home
construction has been eliminated from this
project because the aluminium tubes, stain-
less steel parts, insulators and fixings are
standard items from Telex/Hygain which |
borrowed from their type 402BA-S, 40m two-
element Yagi design. Even if you fail to make
my antenna work you should still have a
worthwhile asset!

Because of the relatively long elements
this structure (shown in Fig 3) uses concen-
tric heavy gauge tubing near the centre which
is obviously necessary for both appearance
andrated survival in severe weather. Thereis
good reason to use a proven mechanical
design for antennas of this size. This adapta-
tion requires one standard antenna plus an
additional set of parts, listed below, to form a
third element.

It will no doubt be less expensive to obtain
the standard fixings from a local source if you
can. | managed to obtain all of the fixings and
stainless steel clamps from a local marine
chandler. The extra elementis supported just
to one side of the mast so that it imposes
minimal additional loading on the boom.

Alternatively if the mast has a diameter of
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Fig 3: Concept and tuning of the 7-band antenna

exactly 2 in it may be more convenient to fix
the centre element to the mast. Precautions
will then be necessary to prevent any ten-
dency for the centre insulator clamp to slip.

The only other mechanical items which
need fabrication are a relay/junction box,
some simple brackets, shorting bars, capaci-
tor boxes and drive couplings. Precise as-
sembly details are not given here because
these will depend on what tuning capacitors
you can obtain. The layout of the relay wiring
will also have some influence on the final
tuning. Always be aware of the need to
minimise weight and windage at the ends of
the boom or you may have to add some
support for the sake of appearance. A simple
remote band selector using a proven circuit
based on 555 timer ICs and other standard
components is described later.

THE PARASITIC ELEMENTS

THE ELECTRICAL CONFIGURATION and
tuning functions at the elements is shown in
Fig 2. The front one is driven on 7MHz and
becomes a director or pair.of directors on
bands 10to 28MHz. Generally itis possible to
tune each band without upsetting another.
The mode of operation on 7MHz is conven-
tional when the relays are not energised:

SEVEN BAND BEAM

The element length is about 1/3 wave-
length loaded to an electrical 1/2 wavelength
by sections of transmission line supported on
insulators along the element. A hairpin match
(the original Beta match with 760mm re-
moved from each leg for use at the reflector
and for making shorting bars) results in a low
driving impedance on this band. The element
length plus hairpin provides resonance some-
what above 10.125MHz, resulting in a para-
sitic director.

The total length in metres is obtained from
the formula 138/f. Shorting bars on the linear
loading are then used for tuning to the re-
quired 7MHz band sector. These each con-
sist of two 35mm lengths of 6.3mm diameter
aluminium rod (beta rod offcuts) drilled at
their centre and clamped with a 2.5mm nut
and bolt. The variable capacitor, which is
ineffective on 7MHz, provides remote fine
adjustment of director performance when the
antenna is on 10MHz.

The 402BA antenna lends itself to easy
conversion for 10MHz operation, where the
element size is a half wavelength, simply by
short-circuiting each half of the linear loading
to the element at the centre. Unfortunately
this places a doublet, formed by the loading
lines, in parallel with the feed point of the
elements.

Although it has little effect on 10MHz, this
doubletis resenantin the 24 to 28MHz region,
causing it to detune the extended element
and to become the major radiator as the
working frequency is increased. The benefits
of the extended element would therefore be
lost.

Effective elimination of the linear loading
on the HF bands requires either that it be
shorted to the element at both centre and
outboard ends orthat it be completely discon-
nected. The former is impractical and there-
fore the rather inelegant relay disconnection
system of Fig 2 was adopted. Whilst the
loading is disconnected each half of the ele-
ment is 5/8 wavelength on 28MHz, 1/2 wave-
length on 21MHz, ete, and thus the colinear
gain mentioned earlier is realizable on the
bands above 10MHz.

To tune as a director or reflector on 24 and
28MHz a centre loading inductor is provided
by the shorter section of hairpin loop as
selected by relays G and H, high voltage reed
types obtained from RS Components
(Electromail). Relays G and H have their own
control circuit.

The necessary reactance to resonate the
element at the right frequency for best direc-
tor performance on the bands 14 to 28MHz is
found under final working conditions by vary-
ing the tuning capacitance with the aid of a
remote controlled servo motor.

Settings are stored at preset resistors for
future rapid band selection. The choice of
capacitance range was influenced by the
relatively high capacitance of the centre insu-
lators (about 37pF) and the need to keep the
Q of the circuit low to maintain a wide band-
width.

A tuning range of 14.2 to 31MHz, director
or 13.4 to 27MHz, reflector was achieved in
two bands with modified 500pF 2kV capaci-
tors from the junk box (EF Johnson type
500E20).

. .. to be continued
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RADCOM
TECHNICAL
FEATURE

WITCHING TO 7MHZ is achieved
by using S3 to remove both the 5
volt control and 12 volt relay sup-
plies. The antenna therefore au-
tomatically defaults to this band.
If the 12 volt supply is common to the radio it
will ensure that you don't start calling on an
HF band with the antenna tuned to 7MHz!

The servo motors are driven only when
changing bands, by pressing S2 for a few
seconds, after making a selection at S1. This
prevents any tendency for the electronics of
the control system to respond to RF from the
transmitter and similarly we avoid the possi-
bility of the control system causing interfer-
ence when receiving.

If you need to listen 'off beam’ simply select
another band to effectively remove the para-
sitic elements. Because of the narrow beam,
which results when the parasitic elements are
in use on the higher frequencies, this mode
will help when making a general search for
signals. Also it may enable you to hear a third
station who is on a different bearing to the
station with whom you want to have contact,
such as a DX net controller, without having to
rotate the antenna.

PRELIMINARY TUNING

SLACKEN THE CAPACITORdrive couplings
and check the band switching controller for
correct output voltages as S1 and S3 are
operated. If you do not have an oscilloscope
a pair of headphones or an analogue DC
meter can be used for checking the pulse
outputs. As the preset resistor value is in-
creasedthe buzz will alter in tone orthe meter
indication should rise linearly over a range of
3 to 1. Connect the controller to the servo
motors and relays and confirm that they can
be controlled by the resistors VR1 to VR6 arid
the switches respectively.

. Set VR1 and VR6 and the capacitors to
minimum. Lock the capacitor couplings and
check that the tuning resistors provide full
180° rotation of the capacitor shaft without
either exceeding the range of the servo feed-
back potentiometer or hitting any endstop on
the capacitor. R7 determines maximum rota-
tion by reducing the effective value of the
tuning resistors to about 150k€2.

Check that the relays function correctly.
Find a site clear of electricity supply cables
and other conductors. Erect, one at a time,
the front and rear elements on their respec-
tive (vertical) 2 inch half boom sections so
that they are clear of the ground and large

‘Box 71, Seeb Airport 111, Sultanate of Oman
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conductors. Setthe elementlengths as shown
in Fig 2 (in Part One) and connect the band
selector. Energise the relays A to F with + 12
volts. Use a dip meter to check for resonance
by coupling close to the end of the hairpins.
Adjusting the capacitor should produce a
weak dip at 10.4MHz at director or 9.8MHz at
reflector.

Checkthatat maximum capacitance strong
dips occurs ator below 14,.5MHz, directorand
13.4MHz, reflector. You will need to energise
the hairpin relays G and H to confirm reso-
nance at31MHz, director or 27MHz, reflector
with the capacitor at minimum. In this case
couple the dip meter near the reed relay.
Switch off the relay supply and either short
the feed end of the quarter-wave 1002 feeder
or disconnect it from the front element.

Tune with the shorting bars and check at
the front element hairpin for a weak dip in the
selected part of the 7MHz band. The capaci-
tor has no effect on this band. However,
7MHz tuning of this frontelementis not critical
to overall performance and a reasonable dis-
crepancy can be taken up in the ATU.

As explained earlier, the reflector plus hair-
pin length is set for optimum 10MHz opera-
tion and the linear loading is adjusted for the
sectors of the 7MHz band by moving the

shorting bars symmetrically alongthe loading
lines. Look for resonance at the hairpin on
6.8, 6.9 or 7.0MHz. (A shift of shorting bar
position of approximately 180 mm is required
fora 100kHz tuning increment). These corre-
spond with low, mid or high band sectors
respectively. If you want to operate on the
whole band 7 to 7.3MHz this can be done at
the expense of gain and back to front ratio at
the high end by using the low band settings for
reflector and mid band settings for front ele-
ment. A subsequent change of 7MHz tuning
will not influence the other bands. Do not
attempt to tune the elements with a dip meter
after assembly of the antenna because the
results will be confused by mutual imped-
ance.
To summarise the tuning procedure:

1) Element length, 10MHz
2) Linear loading, 7MHz
3) Hairpin length, 14MHz
4) Hairpin tap, 26MHz

FINAL ASSEMBLY

THE ANTENNA SHOULD be assembled us-
ing both Fig 2 and the makers' instruction

RADIO COMMUNICATION January 1995



SEVEN BAND ANTENNA

SEVEN ANTENNAS ON
ONE TOWER

THE PHOTOGRAPH, which was taken
earlyinthe development period, shows
my home-made tower with an experi-
mental antenna attached. The boom
length was notfinalised at this time and
it was still supported by stays from an
extension of the mast. In final form
these stays were not required. Also the
rotator, an Emoto type 1105MS, was
not yet fitted. The front and rear ele-
ments of the seven bandantennaarein
their final positions but the driven ele-
ment is not fitted. The other elements
belong to a 17m monoband antenna
which was being systematically re-
placed by the seven band antenna
without unbalancing the boom.

Because of the severe working con-
ditions, with temperatures sometimes
exceeding 50°C in the shade, it was
necessary for most of the construction
and developmenttotake place by moon-
light. During daytime no part of the
antenna or any tools could be handled
unless kept in an ice box!

The mast is constructed from 16m of
100mm steel tube pivoted on the para-
pet wall of the bungalow about 4m
above the ground. Afalling derrick con-
sisting of Bm of 56mm steel tube is
permanently attached and shares the
mast pivot.

The derrick and mast have stays of
6mm steel wire rope terminated on the
walls of the bungalow. Two mast stays
are permanently attached to the top of
the derrick which is itself fixed to the
opposite parapet wall via a bracket
when the mast s vertical. A 500kg boat
trailer winch, fixed to the wall, is used
for single handed control of the mast.

The mast also supports both one
end of the author's 160m inverted-L
and the Double Delta antenna for
80m, which was described in Radio
Communication November '93. Read-
ers will appreciate that the municipal
authorities in Muscat do notdiscourage
the construction of amateur radio
antennas.

manual. Again be very careful of electricity
supply wires and make sure that the screens
on the sections of dual coaxial feeder and
those on the control cables are bonded to
boom and tower at each end where appropri-
ate. With an antenna of this size it is neces-
sary to give some thought to handling. If your
tower is fixed it will be necessary to use a
crane or extension mast and lifting tackle.
Either of these will require a rigger working
overhead. The centre element need not be
attached until last because it is accessible
from the tower. However it will be necessary
to support the tubes until the insulator clamp
bolts are tight.

My preference is for tilt over towers be-
cause they allow one to work single handed
from the safety of the ground. My method is
first to align the rotator and attach the boom
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Fig 8: Current distribution of the antenna on each of the seven bands.

and cables whilst they are horizontal. Then to
raise the tower slightly to permit 90° rotation
before fixing the centre element whilst work-
ing on steps. Back on the ground the director
is fixed 7ft (2.13m) below the centre element.
The tower is raised again and the antenna
rotated 180°. Next the tower is lowered and
the reflector fixed 81t (2.44m) from the centre
element. This method has the advantage of
not requiring a large ground area near the
tower on which to assemble the antenna and
it is inherently safe, particularly if the boom
takes some of the weight off the tower whilst
you're working below. Also it is easy to check
the relays and servo system as construction
proceeds.

Although, as indicated below, the vertical
radiation pattern is relatively broad, making
antenna height not very critical, 20m is pre-
ferred for best compromise performance on
all seven bands.

PERFORMANCE

THE CURRENT DISTRIBUTION of the an-
tenna is illustrated in Fig 8 for each of the
seven bands. The antenna works, as was
originally intended, as a two element Yagi on
7MHz giving 4.9dBd gain and 15db back to
front radiation ratio (makers' figures). On
10MHz it is a close spaced full sized three
element Yagi capable of about 7dBd gainand
over 30db back to front ratio. The antenna
becomes an extended Yagi with wider spac-
ing on the other bands. For example on
21MHz there are effectively six elements. On

a test range | measured 19.6dBi (11.5dBd)
peak gain on 24.95MHz on the first prototype
of this antenna. This was about one decibel
more than anticipated. Back to front radiation
ratio exceeded 20dB at that time.

The beam is impressively narrow in azi-
muth on the higher frequencies, rather like
the conventional 8-element Yagi that one
might use on VHF. The vertical beam width
should still be that of a 3-element antenna
however. Minor lobes each side of the main
beam will be apparent on 28MHz. Gain on the
28MHz band will be reduced if you tune for
coverage of the whole band 28 to 29.7MHz. |
have tested the antenna at 1kW input on all
but 28MHz, where | could only produce 100
Watts.

FINAL TUNING

THIS IS WHERE YOU will really appreciate
the servo system because of the flexibility it
allows when tuning. You can choose to
optimise back to front radiation ratio or gain
within a band to suit the preferred mode or
current interest. Tuning from the operating
position requires a steady local signal off the
back of the antenna. For general operating
activity within the wider bands (14, 21 and
28MHz) it may be advantageous to adjust the
reflector tuning preset resistor for minimum
received signal at a frequency near the low
end of each band. Adjustthedirector similarly
at a frequency near the high end. The narrow
WARC bands can have both elements tuned
at the band centre. Beware that it is possible
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on some bands to interchange director and
reflectorfunctions. Avery low powerwideband
noise source driving a short high horizontal
dipole a few wavelengths away is ideal for
tuning because it saves having to leave the
operating position to change frequency (|
usedthe noise radiated from adefective 11kV
power line insulator).

If required the antenna can be set up on
non-amateur frequencies within the tuning
range. |f you find thata nullis found only atthe
extremes of adjustmentit willbe necessary to
alter the hairpin tuning. For example if the
14MHz null is achieved only above 14.3MHz
then the main hairpin tuning requires length-
ening. After establishing optimum directivity,
only now do we sort out settings for the
balanced type of ATU.

To avoid the problems associated with
running open wire or slotted line into the
house, | suggest removing the balun fromthe
ATU and installing it outside in a suitable
container. The shortest practicable length of
coaxial cable can then connect the balun to
the ATU. At least one manufacturer of tuners
includes an optional kit for this purpose. You
should have no grounds to envy those ama-
teurs with monoband beams and multiple
towers because, as Fig 8 shows and as the
tile implies, if you complete this project you
will have effectively seven monoband beams
and not have to rely on multiple towers to
prevent their mutual interaction!

At the time of writing amateurs do not have
access to the 10MHz band so | cannot putthe
antenna to work on that band yet in the
Sultanate of Oman. .
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FOR MEMBERS

@ Eric, G3VRU, is seeking any information
for a Mk 19 Set, especially schemaltic and
component layout. Also any helpinclearinga
fault in an Amtor program for a Commodore
C64 for use with the AMT-1 Terminal. Please
contact him by writing QTHR.

® Keith, GOOZK, needs a circuitdiagram for
an old Venner 4-digit counter/timer, type
TSAB634A/2 and/or any information of any
surplus cards or PCBs. If you are able to help,
then contact Keith QTHR.

@® Mike, G300Q, needs any advice/infor-
mation for asemi-conductor laser (0.4mW)
assembly, possibly from a printer, to use as
a pointer? No make, roughly the size of TO3
transistor case, with four flat supply leads,
yellow, blue, white and red with polarised flat
yellow socket. Sub-assembly carries num-
bers24257,5708,KSS-121A,107702S. Con-
tact Mike on tel: 0789 205973.

® John, G30QC, is seeking any informa-
tion/circuit diagram for a PACE Fleetmaster
FM 3625 modified to accept and fitted with
CTCSS board. Has Tx working but cannot
open the Rx. Expenses reimbursed or infor-

mation purchased. If any one can help,
thencontact him by telephoning 0705 380705
or write to G30QC, QTHR.

@ Any information of a supplier or other
source of Aluminium tubing to replace a
Jaybeam TB2 Mk 2 Tri-bander driven ele-
ment, the original shearedin a storm. Dimen-
sions are - Length, 250em/8ft 4in; OD, 32mm/
1.25in; ID, 30mm/1-1/8inch. Anyone able to
help to contact Stuart, GMOCAQ, (NOT
QTHR) on 0261 833298.

@ Len Iceton, GOIIL, is seeking any align-
ment procedure/information or the possible
loan of such material, for an Airmec Type
CB864. Anyone able to help please contact
him tel: 0642 559845 or write QTHR.

@ Don, GOPRZ, needs manual/circuit dia-
grams, etc for aStandard Signal Generator
TF144G No B192, Marconi Instruments Ltd.
Unit also marked ZD00390 Signal Generator
No 1 Mk3 - Marconi's Service Division have
manual back to TF144H but no earlier. All
expenses willbe reimbursed. Contact Donon
tel: 0703 261877 or write QTHR.

@ Harjo, DK3VF, need a circuit diagram for
a Sinclair MTV1 - TV Receiver oran address
where to get one. All expenses reimbursed.
Contact him by telephoning (Germany) 40
7374246 or write to: H Schroeter, DK3VF,
Moorfleeter Deich 503, 21037 Hamburg.

® Mr F A Law, G6RHP, wants a circuit
diagram and/or service manual foranOlivetti
Dm105 S 9pin Printer. All expenses paid. If
any one can help, then contact him by writing
to: 47 Springcroft, Hartley, Longfield, Kent
DA3 8AR. 4

QSL COMMUNICATION

We can supply all makes of Amateur radio equipment, Transceivers,
Receivers, Scanners, P.S.U., A TU., Meters, Packet, Antennas,
Cable, Masts, Brackets, Fixings, Earth Rods, Plugs, Computer [

have a large private car park.

TEL: (01934) 512757, (01850) 707257
FAX: (01934) 512757

Discs, Plus much more phone us with your requirements, Part
exchange welcome. We are less than 1 mile from junction 21 M5 and

KIT SERVICES FOR RADCOM PROJECTS

KITS |

s

UNIT 6, WORLE INDUSTRIAL CENTRE, COKER RDAD,
! WORLE, WESTON-SUPER-MARE, BS22 0BX

)

Cinparalleled _,“'um “ticrnreliny!
. e * Dan mode w:nl
w  * Voice &

[T -,|| [V

* On-line configaration

The most comprehensive -
TurboLo LI s ¥
"“"“F’m‘"f program ever!

* DXpedition modes
sup * Rate meters & statistics
et e Al frequeneg \logging * Notepad facility
* Integrated print monitor

Contents Codes:

2 = PCB Only
3 = Gase Mounted Parts

5 = Case Un-Punched

v ol 02 ,ju, h w
mpanant additional capahdites: * Mouse: suppont * 100+ more mmprovements
w hard | coaver SAE lor morne !n[nrnj:nim: to the UK Distributor: Author Date Kit Contents Price Notes
Pﬂcc £850 et [ e R R G3TSO 1088 Mulliband T/Rx POA
w oot wpgrader fom Turbolog J42 Phate ail!| ‘Tetephome: 01242 23672 Y e G4PMK 1189  Spectrum I.erh.rs(-}r 143 £55.65
GAWIM 0590 Dual Bander 504+70MHz POA
G3BIK 0990 AF Oscillator 1424345 £25.00
WISE BUY BARGAINS! Gadk. 0192 HF Absorb Wim A Ron
] G3BIK 0192 HF Absorb Wimeter POA
G4SGF 0492 A Novice ATU 1+2+3+5 POA
ALL PRICES INCLUDE P&P + VAT G4ENJ’| 0592 QHP-FOSK TJURX 1+2+3+4 £526‘0‘ SF
TAIT 498 MOBILES for 2 metors, 12vin 25w O/P 100 channel synthesised with detalled GTIXK 1192  Wobbulator 1424344 £21.50
E[':‘Hm n-lmlt\hng‘ for ::1111 tu:nelcamplr.rll. with Eprorn anunmmlmrtsa P.G.B. Suaﬂgggg G3RA00O 0493 6m Converter 142 £11.85 5F
switches for channel ehangers . Rl A ) .
AIRLITE HEAD sots as new, Ministry boxed .. £18 G4ENA 0593 DH’EC‘!IG!‘I.FII'\GII'IQ Kits 160m:-
DANCOM neat synthesised, high band, foomom- mounted or can be made dash rnunglr’ DF Receiver 14243 £32.50
deal basis for 2m synth set, approx 25w O/P but no Info is available for this set i
;ﬂ'E SHAl\-‘ER HtCSv usid clnu‘lnptﬂnd!‘ ion with plugs ... . 3lor £20 - DF T!ansTmIHHr 2 14243 £25.30
NOVA 242 low band AM or FM for 4m 10ch crystal controlled with mic and speaker, also G3TDZ 0793 Phasing Transceiver:-
with alignment info to modity to a good 4m mobile radio 12v I/P.25w Q/P .. .28 Receiver 1 £27.00
4 METER AMI. We have just managed 10 buy a large quantity of Pye OI\rmplc ‘M201 Exciter 1 £24.10
mabiles, 10 channal AM, |dcal for dm to start a club natwork or pnume channal 2YES 2 "
Olympics * mics/LS + info fo Converter 1-B £11.40 SF
PYE REPORTER MFGAMG cnnnnu! mid band AM with modificat Power Amp 1 £18.60 SF

channal

and m

and ant, bul no batls (needs 2 8v Nicads)

66

PYE MX293 lowband AM S'.ln'lh with mic + L/S e1c, can be used for PMR use ...
PYE MM AM mid band with mods to madily for glider channal, 131MHz with sposker

BUR NDEF‘I’ BEG00 UHF. Handhelds Bch, XTAL, controlled with
AIALITE HEAD and mic sels — Moving coll mic as new — Mumsirv box .

G.W.M. RADIO LT

*40142 PORTLAND ROAD, WORTHING, SUSSEX BN11 1QN
TELEPHONE: 0903 234897 FAX: 0903 239050

JAB's aim is to have kits available off the shell. Sometimes, especially following
publication, demand is unknown so you are advised to check availabililty or allow
28 days for delivery. Kit conlents vary, the contents are given, eg 1+2 means that
PCB parts and PCBs are supplied. Price shown is the price you pay except that
it the order value is under £15.00, please add £1.00 towards P&P.

1 = PCB Mounted Parts Only

4 = Ready Punched Case

For individual paris for any of the above projects and olher RadCom kils our
catalogue is avallable al £1.00.

J.A.B. Electronic Components, The Industrial Estate, 1180 Aldridge
Road, Great Barr, Birmingham Bd4 8PE. Tel: 021-366-6928

Exclusions Codes:

A = Air Spaced Variable

B = Crystals

C = Display

Notes:

5F = Siate Frequency or Band
POA = Price on Application

Available from:

RADIO COMMUNICATION January 1995
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