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he few rewmalining newcos

OVERCOMING TEE "SOLFAN SYNDROME".
tsubtitle : "Where are they now?"] by GAVER & G4R

an be estimated that about 1 1in every 30 British anateurs

a SOLFAN 10 GHz unit because over 1,000 of them have been sold
Microwave Society and other sources. Presumably the vast majority
lying in 3junk Dboxes because it is all too easy to observe that
L in every 1,000 amateurs are actively using them!

state of affairs appears to he an indication of the ontcome of,
n

well  recognised  and unforinnate condition, the SOLFAN Syndrone
heen 1‘eJ:‘ent amongst recent newcomers to the microwave scene.
es of develonment of this syndrome seem 'o he -
& victim becomes afflicted by an interest in amateur microwaves
and, than going for a steady development of his freguency
capability, dec1d@q to make a bhold step into the unknown - all in
the best interests of "self training of the licensee™ of course -

and neads for the wide open spaces of 10 GHz,

ssibly at the recommendation of another amateur, the vict
vigits a Rall Convention etc. where he buys a SOLFAN unit =3 a
guick, cheap

’
nd¢ =asy route toward getting on 10 GHz,

= s ¢ is encountered while the victim actually builds
himself a 10 GHz wideband FM system, buying, and »utdi a

~on to, components and indulging in metal bashing!

sordering
- this is, itseif, an ancient and little known affliction, which
is, sadly, a rnndf‘*on affecting few these days.
Alas, most of the new recruits fail at this stage and consign the
unit to the pile of "projects to be completed - one day!" hHut
iust a few endure and manage to obtain the necessary ancillar
items - tripod, compass etc. to make a workable station.
2 attenmnt a few frustrating, bnut ng,
a like-minded enthusiast which usua resuit in
igns that the condition may be endurable after ail,
erish stage of the affliction next overwhelms the v*ct%m who,
though by now in & weakened state, can usua ;xy bring hi o
work a few short paths from a local vantage point during a 1@ GHz
Cumulative Contest or other therapeutic session. Attempts to work

a
longer paths almost invariably fail causing a puzzled and
canfuged mental state {o descend on the victim who may well
suffer a relapse into 2 metre FM or some other low condition.

eatment of the condition in this advanced stage is now only
available by ministrations of large amounts of time or money
or hy seeking out advice from long-term addicts {(invar
huddling together for mutual comfort at microwave round
s and the YiXke) who invariably encourage the newcomer Yo
".. re-build to improve your system capability" or exhort them to .
2 your wedicine like a man ané go narrowbancé!"
'*y of newcomers bhaulk% at the severity of either of
these wents or at the nrosaect of exnending as much on a set
of commerc1al "modules" as they might on a 2 metre "black box".

s nersevere for 2 while but eveptualily,

and aimost inevitably, they give up and *ta%e their enthu51asm
elzewhers.
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nnt sure if the salutary tale ahbove is a figment of the

1ging or an accurate history hut what we can say is that it is what
is Dbelieved to have happened to a whole "generation" of nicrowave

r

newcomers, over the past 5 years or so, by typical enthusiasts who attend
southern Round Table meetings.

What positive information, acvice and help can be offered to those who
have lapsed, or are lapsing, into this state?

s

What route can they take to make progress?

The collected tho ughts of several amateurs who are existing users of
SOLFAN units (in one forw or another) are given b s
aspects and opportunities for improvements:-

0. Tirst Tdentify Your SOLFAN!

There are several types of SOLFAN module availabie on the amateur
market and several different assemblies are made up from thenm.
They can simply be recognised hy the presence of the SOLFAN name in raised
letters on the main casting, albeit with some confusing numbering.

The complete range known to be available is :-

The SOLFAN I Gunn Oscillator (9161-1076),

The SOLFAN 2 Gunn Oscillator (9161-1076),

The SOLFAN Mixer Unit (no individual name or number),

The SOLFAN Horn Antennae - RP-70 - lower gain, fan-hean,
- RP-40 - higher gain.

The performance and adaptability of these modules varies slightly with
type and each is discussed below.
The wuse of a standard, square flange size by SOLFAYN means that many
other modules from other manufacturers will fit and couple directly.
> of some examples of these is covered below.

.F. Output Decoupling of the Mixer Module.

The mixey diode I.F7. output 1is taken off via a choke/insulator
arrangement which extends through a substantial bush in the casting.
This size and capacitance may be a quite deliberate part of the original
design of the unit for its role as a doppler module in movement detection,

ng an T.F. of zero Hertz, and is, presumably, intended to decouple

any "unwanted" radio frequencies from the output!

The choke has a Dbuilt-in capacitance of several 10's of picoFarads
for this purpose, which tends to make the originail form of the mix
output unsuitable for use at high I.F.'s. It is not & good id
therefore, to attempt to use an unmodified SOLFAN unit with a 10¢ MHz, or
higher, T.F. and some degradation may be noticeable when used at 30 MHz
oy, 2ven, 10.7 MHz.

The choke would he difficulft to modify and will, probably, have to he

L iy e A
1.0 15

accepted as it is but any additional, external decoupling (which is often
found to have heen fitted) can be renoved to reduce the loss at T.7. VWhen

remOVinU any such components, great care will be needed to avoid damaging

the mixer diode {a Schottky device) by static discharge. The usual
recautions with handling, earthing soldering ivons etc. must he observed

and it may well he  hetter to temporarily remove the dzode altogether

during the process.

’d



2. Use of the Gunn Oscillator for A.T.V. efc.

-

The SOLFAN Gunn Oscillator module has an even more substantial choke
feed arrangement for the diode. Indeed it 1s so substantial as to warrant
the nick-name of "the carburettor float" because of its shape, colour and
iarge size!

This component has been measured as having a capacitance fo earth (the
casting) of some 90 ¥ and also effectively reduces the range of
nodulating frequencies which may be applied to the Gunn diode. This may
restrict the use of the SOLFAN in such applications as 10 GHz A.T.V. in

)}

i

mch same  way as that of the mixer described adbove. However, there
have articles for this very application in the B.A.T.C. "CQ-TV"

magazine  and  successful operation as a complete transceiver is nerfectly
possible.

Once again, there ds little known that can bhe done with this
choke/capacitor component in the way of direct modifications.

3. ¥echanical Tuning As

The main brass tuning screw provided as standard is a masterpiece of
careful design -~ hut design for the intended doppler use of the SOLFAN and
over the intended frequency range i.e. between about 10.500 & 10.700 GHz.

The screw is very carefully shaped to give smooth wmechanical tuning
with Doth a conical end and a cylindrical main section. Between the

cvlindri
Wuh ch

part and the threaded portion is a reduced diameter section
of <choke and, with increasing penetration of the

¥ reguide,  *this choke section comes into play actively
nreventing the unit tuning too low in frequency i.e. into the amateur
hand!

acrew

It ds »nossible to replace this screw (which has some sort of American
threacd¢) with a piece of ordinary 5 mm brass studding obtainable under parL
nurher 522-881 from RS etc. A suitable lock-nut is also required.

The studding is a tight fit (desirable!) and, even with a flush-cut
end, o»rovides smooth and continuous tuning over a wuch increased ndw éth
- often well below 10.000 GHz. It has been noticed that the power output
ohtained with this studding cut straight across is often well above that
obta*npé with the standard screw.

Tt is  also 30551b1, to use 2 B.A. brass studding in this positi
p10v1d1nc the hole is re-tapped to suit.]

on

[N

Altern methods of achieving similar results have also heen tried
whereby the existing tuning screw is replaced by brass studding (for
pre-set tuning) and an additional P.T.F.E. or Nylon screw is inserted via
an extra hole, over-drilled and re-tapped for the purpose, into the cavit

via the hoss area which is already present (see figure 1).

This modification usually provides a reduced operational tuning range
{(within h setting of the pre-set screw) but does give slawer, and much

the
more precise tuning with greater stability across that range. The tuning
adjustwents should always Dbe set in such a way as to minimise the amount
of P.T.F.E. rod/stuéding which protrudes into the cavity.

The modifications recommended include the use of a form of slow-motion
to allow precision tuning ané repeatadble calihration of the output
cy. This can most conveniently take the forwm of a micrometer

otentio i

nt
ent or a modified i0-turn poten meter dial arrangement as shown



4. Setting On Freguency.

A maior of &ifficulty for any newcomer to microwaves is the lack
of readily able test gear. This situation can only bhe fully overcome
by acquiring vemeters, power meters etc. for oneself as time or money
permits. in initial stages, therefore, it is extremely uniikely that
any newly constructaed eguiopment will be on frequency or that the newcomer

have the
Assuming
adopted. the

1y set it on frequency.
the ftwo inprovements covered in 3. abhove ave

ing arvangement can then be prepared to he

of whether the equipment is required to a- te on 10,100

all that 1s needed to assist the newcomer in obtaining
contacts 45 a3 short session with access to a calibrated wavemeter andg,
ideally, with some form of power indicating device. The chosen sub-band
‘2n then be accurately set and the power output of the transmitter
optimised., A typical test set-up is shown in figure 3.

The pre-setting nof the frequency/power output of the equipment can
save hours of frustration in the field and should also avoid the situation
where two newcomers can work  each other using their new eguinments bhut

U163
cannot work anyone else hecause they are on a common, but out of band,
gquency! (yes, T did that! - G4ELM).

Suitable opportunitiss to obtain this access to such test eguipment
ound at wost Microwave Round Table Meetings or, virtually on

(well, polite reguest!), by contacting almost any estahlse .,
0 GHz operato via a meeting or the Microwave Directory nublished
Microwave Newsletter.

nereasel Tower Output - 1.

A crude m@*ﬁor to imwrove the power ontout of the
transmit

ééﬁﬁsgh=&é=-==mdsunﬂ 18 to increase the size of the TRIS (aperture) through

the microwave energy is coupled from the resonant Gunn cavity.

of the diameter of this aperture will produce more
i ode and increased mixer current in the receive mode
but it will alsao veduce atability of tn& oscillator and increase its
S lity to ling off frequency”" by obiects placed close-in to
1sually the operator!
circumstances is it recommended that the power he increased to
the mixer diode current exceeds 1 mA.
illator unit is constructed in die-cast aluminium/zinc (?)
iris i3 in an integral plate which is set bhack from the
a Ta perform this modification would require the temporary
senaration of  the :ar'f?a«)r from the mixer unit and it would he vitally
ave any swarf insicde the cavity afterwards.
sich wor® on these modules, it cannot be stressed too
reat care must he taken even to prevent mechanical shocks
hich could damage the diodes even while in their mounts.

Cazutions enlarging
nowey in the transmit m

oot

o

. . .
This method of increasing nower ouinut cannot he recommended since it
e ot result n a significant increase in system
Q¢S nc resuen N

: 1y
tanfés a very goand chance of leaving the newconer wi
SOLTAN unit. An awa; 35 of the method, howe
to heginneys ané leads on to mare advanced onf*onq




6. Increased Power Outnput - 2.

A more s )] ted way to slightly increase the output power of the
oscillator 1is to vremove part of the conductive, microwave absorbent foam
whzch ‘s fitted ¢ back plate/mounting plate at the closed end of the

e

i

The precise purpose of this niece of foam is not clear
5
C r

~form a role in both the

of the osc*?
characteristic
direct absorption.

the smoothing of the mechan
ecuce the outnut nower only sa?

A thin slice of this material may be removed, with a very sharp blad
from the surfaces of the foam which is exposed inside the cavity. Howeve
it is not recommended that all of the foam be removed.

Once again this method is provided more for educational wvalue than as a
recomnendation since it has unot been fully tested by the authors.

r,

923

7. Increased Power OQuiput - 3.

The  output power obtained from the Gunn oscillator shouild be maximised
nropriate setting of the supply voltage (sec experimental results
g

obtained in tehles B & B), the tuning screw(s) and the matching screw(s).

i

It is here that the SOLFAN 1 and SOLFAN 2 oscillator
since the model 2 has an extra thread tapped into
waveguide, outside the cavity and very near to the iri
main matching screw which adjusts directly across the iyisz
should bhe vwvary carefully adjusteéd to optimise power
compromising receiver performance.

The use of her powey Gunn diodes in  place of that fitted as

gtandard is wor ving since they are now nore readily svailable on the
amateur market ancd some are now capable of producing far higher power than
the ol1d "surplus" diodes (CXY1l-series?) which are in common aspabteur use.

However, the power output of a representative sample of SOLFAN units has
Been measured  and all exceed 10 milliWatts comfortably with 20 m: Watts
being by no means uncommon. With this in mind, it is on.y considered

cr
o]

worthwhile change to s hicher power diode if a device capable of, say,
100 milliWatts is available st a reasonable price.

r

The experimentally minded might wish to consider instead the
possibilities of two alternative uses of the SOLFAN Gunn unit in an
enti altered fashion.

¢ is possibhle to run the Gunn oscillator in a "Reversed"” mode as shown
in figure 5 and to obtain greater power output.

It is also possidle to hoth reverse the SOLFAN Gunn cavity and to add a
separate cavity to the "new" rear of the oscilliator, beyoné the iris (see
figure 6). The shorting-hlock tuning of this second cavity will allow the

Gunn's oscillation frequency to become iocked to the resonant freguency of
ond  cavity vproviding the unlacked ascillation frequency is within
ture" range of the second cavity.

3 impart a greater stahility To the Gunn oscillation freguency
than if it were allowed to "free run".




8. Increased Power Output - 4.

he final, anéd more vadical, ethod of obtaining more nower is to
exchange the SOLFAN Gunn unit for an alter 1ative cscillator from anothev
manufacturer or even one you have made yourself!

This tends to imply a change to a separate Transmit and Receive systen
which is a recommendation made in more detail in 12 helow.

=

Proprietary Gunn oscillato modules are available on  the amateur
market from a wvariety nf sources, e.g. Phillips/Mulilard, and one exanmple
is the CLB633 unit. c¢h nmodules may be used in & SOLFAN system to
replace the original oscil ?ator unit or to supplement the oscillator/mixer
assembly (used as a receiver) ta farm a2 separate transmitte

"‘;

The ready adaptability of all these modules, by the experimentally
inclined, is illustrated by figures 7 & 8 which show hoth how to obtain an
irproved tuning facility and how to obtain a co-axial output from such a
cavity design for use in more advanced wideband systems.

9. Improving the Antenna.

The small, die-cast horn assembly fitted to the SOLFAN unit as
standard is, again, specifically designed with the original use of the
unit in  wind. Certain of the adjusting/matching screws provided are

fitted specifically to allow optimisation of the unit in circumstances
where very strong received signal levels are experienced at the ho
caused hy reflection from nearhy objects, and where the transmitted signal
ray undergo destructive interference, beam twisting or what have you.

1
il

As already mentioned, there appear to be two alternative forms of horn
antenna (see figure 9). The use of the RP-40 or RP-70 horns for initial
trials or short-rangs contacts is perfectly acceptable p»roviding the gain
an¢  Dbeamwidth l:imifations are realised. However, it is recommended that
the small horn antenna shouid bhe removed and replaced by 3 larger horn or
dish antenna of considerably hicher gain at the earliest opportunity.

itable starting point is shown in figure 10 where a form of horn

can bhe fabricated from ordinary double-sided p.c.b. material and whevre,
ta ror the th# reference given, gains up to about 25 éB ars
lternatively, a higher gain horn antenna may he fabricate
in the

-

from an old oil—can (the 1 gallon, 5 litre types) as described
VMicrowave Newsletter Collection ete.

The Dbenefit to overall system performance will be substantial since
he increased gain of the antenna contributes on both transmit and receive
S. Even the quu’tOUS Practical W1re1ess dish with the "Penny feed"
11 provide a dramav improvement. This is, probably, the single

+
v

improvement that can he made to such a simple equipment.

In case anyone should think the little horn antenna is wasted, a
would Yhe wise to save it for (potential) wuse as a nmore
sophisticated dish feed arrangement (the RP-4@) at some future stage in
the development of his 10 GHz system or for wuse 1in a mini-beacon,

wavemeter etc. (the RP-40 or 70).



-
L

10. Inproving the Weak Signal Pevformance -

The relatively wnoor noise performance provided by a system which has

no "front-end" amplification and only a dlo de mixer direct to I.F. will be
further degraded :if used with a "noisy" I.F. amplifier following the
nixer.

The use of & comparatively Jlow noise amplification system, with an
acequate level of gain, immediately following the mixer will give the best
performance achievable with this arrangement. Tt is recommended that one
of the ‘*uned v wideband pre-amplifiers shown in the VHF/UHF Manual
(Microwaves chapter) he tried Wn&fﬁ there 38 any doubt shout the

r v

performance of the I.7. system in use e.g. with a "junk box" I.F. strip.

Any such pre-amplifie: shouid always be mounted directly onto the aixer
module with the minimum lead length and, where ©possible, the whole
assembly shounld he ingide 3 screening hbox to prevent any direct pick-up at

-
T.F

The wuse of a3 completely wideband T.F. to detector arrangement cannot
be recommended so some form of selective filtering should he provided at a
suitable, nost-smixer stage.

. Improving the Weak Signal Performance - 2.

423

A wminor »piece of additional construction, and the loan fe i
/test syste

(8]
of basic test equipment, will provide the noise generato
shown in figure 37,

This is oprimarily intended to assist with receiver alignment and
maximisation of sensitivity but can also be used to accurately adjust
atehing  screws for optimum  performance, to choose the best mixer diode
fvow a selection available, to adjust the amount of local osciilator
injection into the wmixer for Dbest sensitivity, to choose the better of

v a few itew
T

alternative forms of wixer arrangement and the hest I,:< anplifier
sub-system and a1l with just a little "on the bench" experimentation!

Who Xnows, a 1it

tle experimentation in this area and you could not
only achieve a useful syste

m but even become an expert!

-
A1

mprovement by Gracdual Renlacement of Modules.

e
n
o]
=i
[Tl

The newcomer to microwaves will, hopefully, develop his skill
t in this aspect of the hobby as exXperience is gained.

is reasonable, therefore, to suggest that he also develops @ 10 GH

ystem by appiying the experience gained and by a steady pProcess of

up-grading, enhancing and, yes, even replacing parts of his system as the

opportunity allows.

J)

¥ ]

The SOLFAN assembly lends itself well to making a gradual start on
his process since it is constructed from three modules (oscillator, mixer

antenna) which use the standard square lange fixing arrangements
aroughout and are, thus, easily separated.

r-rQ'vfr

ittie can be found to fault the design or application of the Gunn
osc1llato yet 1t soon becomes obvious with ¢growing Pxp\rﬁence that the
inciusion in an amateur wideband system of a second unit will allow the
use of lenvendent transmit and receive frequencies with separate tunlng
arrangeme 0S0's with other stations having a variety of fixed or
tunablie s are then made much easier.




The mixer performance is good, within its design limitations, but
falls short of what 1is required by the more advanced microwave operator
who might prefer to use a high (circa 100 MHz) I.F. with, say, a low noise

pre-amplifier mounted directly on the mixer output pin and a tunable
V.H.F., F.M. receiver as the main I.F. to audio detection sub-systen.
The system will show considerable benefit from this module being replaced

e
a purpose designed mixer e.g. the G3WDG/G3RPE design given in RadCom
1978, the Newsletter Collection e*c. Alternatively, commercizl unitis
available on the amateur marke! inciude the AET wodule shown in fi
which may bhe used in place of the SOLFAN unit. Worthwhile
nerforwance optim ! out using noise
heacons or weak signal sources as the skills of the operator dev
surh "advanced”
The small as already been covered as a candid
selective replacement ané it must surely be in the experimentation with
larger ‘horns, o of narzbolic dish antennae and different feed
arrangements that wmuch of the next stage of enjoyment wiil come for the
developing microwave entvhusiast.

ation «can  then e

Summar

he main recommendations to those ex-beginners who are now suffering
from the SOLFAN Syndrome wust be fo :-

1. Optimise the performance of each individual wodule of the svsten
rather than accept a compromise for the sake of simplicity,

2. Develop your system into a separate Transmit/Receive arrangement usin
2 wavegu16 switch, two antennae, circulator or 3 éB coupler metho: a
shown in figure 14,

&)

\l

)
—
mQ

ia) Y -
3. Use a

for the Iob} 2s a

module (the SOLFAN unit is per
er on a fixed frequency (1-, 0 or 10.400 GHz,
as  reguired) and opt ¢ t's output power as descrided in 7 sbhove. Use
a figed output regul or/onHLaLor similar to that shown in figure 15 or
16 and  set the output voltage to 9.7 V (or whatever value hest suits your
Gunn dinde as indicated by measurements like tables B & B),

fectly adequate

e
10

ozcililator module together with = mixer unit to nmake

1ly tunabhl over the whole band |0 @@@ 10.500 G
; Y able (slightly variable Gunn sur itage) aver &
small range (+/- 5 MHz as a form of RIT? fake t unn supply
?f"“"‘i/f: e oawin Nl

low-noise pre-amplifier and , . Tt s
ed or a tunable I.F. is preferable. The use of a
type (i.e. a V.H.F., F.M. bhroadca receiver)
capability, or a carefully ed fixed

[0}

jat
3o
a

or

fre

quency one i ; ter of personal choice and circumstances.
way the choice should be for as high a freguency as possible (usuall

MEz ar 100-102 MHz),
5. Fit a uigh gain horn or dish antenna on a suitable mount,

6. Procure or arrange the remainder of your system e.g. your trinod or
masy, @& decan liquid-damped compass, brush-up on your mapworkx and the
use of bearlngs, anC plan your talk-back station (2 metres) and then

GO OUT AND ST 10 GHz!
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TABLE A
Tgquipment used :- H.P. Microwave Power Meter 430C,
BH.P. 20 4B Attenuator 84914,
AVO Model 8 Multimeter,
3 inch round to square
WGi6 to "N" type transition,

Variable voltage supply.

lange waveguide,

CAUTION! Gunn diodes are negative resistance devices and can draw high
{and, vpossibly, damaging) currents if operated at low voltages in rthe
range @ to abhout 4 Voltis
Test 1 - SOLFAN Gunn Oscillator with Mixer, unmodified and on original
freqguency.
i) As purchased :-
Gunn Supply Veltzge Power OQutput

4 0.3 nW

5 2.0 nW

) 3.8 m¥W

7 5.8 mW

8 7.4 oW

9 8.6 mW

10 9.3 nW
1i) After adjusting matching screw for maximum o/p at 7 Volts :-

4 Not tested

5 2.8 mW

6 6.2 nVW

7 8.7 mW

8 10.0 nW

¢ 10.5 mW

10 11.0 oV
N.B. 20 dB attenuator (HP 8491a) fitted at 10 mW and above.

TABLE B
Test 2 - After modification with a 1 inch length of 2 B.A. bress studdin;
as the tuning screw and setting onto 10.100 GHz and re-optimising the
matching screw.
Gunn Supnly Voltage Power Outpnut

5 6.0 m¥W

6 10.0 n¥W

7 14.5 nW

8 18.0 nW

9 20.0 mW

10 2.0 oW

11 21.0 n¥W
Qutput at 7.5 Velts was noted at 16 nW and Peter notes that Farnell (for
example) sell CXY1iA10.5 Gunn diodes (8 milliWatt) for 7.8¢ and
CXY11iC10.5 (20 williWatts) for 10.20 and wondexs if it is the "C" version
which is fitted in the SOLFANs?
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VHF/UHF MANUAL

0.001

Input Output

Output

big-8-7#. A preamplifier for use at 30MHz

100 +15v

f

2p Output

I

metering

fig-8-76+ A preamplifier for use at about 150MHz

Fic 1y

< 30MH2
outlput i

200091_;
I ]

30MH2 Input
from diode mixer

[

2N3823E connections
from lead ends

.J,' [Dioge current monitoring point]

Fig-8+48. Circuit diagram of 30MHz preamplifier. All decoupling
capacitors are disc ceramics. The diode current monitoring
point should be strapped to earth if this facility is not required,
otherwise a suitable meter should be connected between it and
earth. Coil details: L1 and L2 are 20 turns of 28swg, close
wound with e 5-turn link winding over the earthy end: the
former is e 0-3in Aladdin with ferrite core and screened by a
1{§in by }in by {in aluminium can

To diode current meter
Double -sided copper iaminate

O L2 screening can

7 FT1
+12v Viewed from underside

Fig-8-3% Layout of the preamplifier

€. Connection 10 copper chassts

470 0-047 °*
“'i —o0+12V

I

0.001 Output

'LO-OO1
I

0-001

input

TR1 and TR2 ..
BF200, BF180, 2N918

#g9-98. An untuned preamplifier for use at 10 to 150MHaz. Its
gain is sbout 25dB. The RFC should have an inductance ranging
from 100 H at the lowest frequency to 3uH at the highest
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