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Jim rooo. aOFNH

lOGHz ATV The Easy Way

Part-l

At 11\1 yelr's Br it ish Amateur Television
Club 's conve ntion, along wilh Dave
G8NND, Sieve G8JMJ and Bob G80ZP, I
put on a display of my simple toolh ATV
statio n. A grea l many people showed a lot
of interest in the 100Hz se t up because of
the quali ty of Ihe pic tures and the simpli ·
city o f ccnstrucnon. Bl5k ally, an that I
have done i" 10 pUI together a lot of ideas
fro m variou.• publicerions , incl ud ing the
RSGB VIIFfU lIP Man ual 4th Ed it ion, The
Microwave New slener and CQ·TV. My
th anbtoall.

I.
TilE TRAN SM ITI·ER

1.1. Th e Circuit Dia gram and
Conslruc tion

I use a separate uansmiuer and receiver
uti1i~ ing Solfan heads without the in-line
mixer diodes for both. II is quu e ~rmissib le

10 U\C Solfan heath with in-line mixers, bUI
the resul ts obtaine d are not a'> good.

The circuit diagram of the Iraosmit modul ator
and Gunn diode power supply is shown in
Fig.I , the PCB layout in Fig.2 and component
overlay in Fig.3.

Once the boa rd has been assembled and
checked for short circuits and mis-placed
components, WI TH OUT the Gunn diode
connected. apply the 12V supply. Coolinn
that by adju.'>l ing the IO·tum prese t poreml­
cmeter thai the outpul voltage 10 the Gunn
diodecan be varied between 6 and 10 volts .

Re-se uhe Gunn supply 10 7 volts. Tum off the
supply and connect the head unit. not forgel­
ling to fil the 47o. ohm resistor and the O.OluF
capacitor across the Gunn diode (see Fig.4 ).

WARNIN G : Gunn diodes are negative rests ­
lance devices, the lower the bias voltage, the
lower the reslsunce and hence the higher the
current . If bias below +S.S volts is app lied 10

the Gunn diode it may be damaged .

Also, NEVER look into a head unit with Ihe
power switched on. Simi larly, il is inadvisahle
to look into, or stand in Irom of, an
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Fig.1 Transmitter Modulator and Gunn Diode supply.



VHF COMMUNICATIONS 1/91

,..
T IJ .. ..

,..

Fig.2

r· · ...

hn
.L••

,.... "
Transmi ller Modul ator and Gunn Diode supply pcn layou t

Fig .3 Tran smiuer Modulator and Gunn Diode supply PCR component over lay

Illumi nat ed dish or la unching unit,
MICROWAVB RADIATION CAN BB
DANGBROUS.

1.2. Selling up • Gunn Diod e Head

The transmit frequency should be set 10
IO.25OGHz, and if IlJI Sli P frequency counter
is not available this alternative method can be
used: Remove any components at the Gunn
diode. (Whilst microwave devices of this type
are not pan icularly sensitive 10 handling, it is
advisable to keep any contact with unconnec­
ted Gunn diodes to a minimum. Also, the use
of isolated soldering equipment is recommen­
ded).

If a Solfan head is being used then it is likely
that the oscillator will be set to around II Ghz.
Initially undo the brass locknut and screw in
the brass screw by l -tum. DO NOT move the
steel screws yet. Fix the head unit finn ly to a
nat surface and apply about +7.5 VOIIS to the
Gunn diode. Connect a mulnmerer between

the mixer diode and ground with the Gunn
supply on a current of between 1 and 3mA
should be shown on the meter.

Take a nat piece of metal and, keeping it
parallel to the mouth of the hom, move it
slowly away and watch for a minimum
reading on the meier. When this condition
occurs mark the position of the plate. Con­
tinue moving the plate outwards until another
position of minimum current is found and
again mark the position of the plate. The
distance between the two marks is half the
wavelength of the oscillator lind from this can
be determined the frequency.

The accuracy of this method can be improved
by finding several minimum positions and
averagleg me result. If the frequency is not
correct make small adjustments to the RRASS
screw until the correct frequency is obtained.
turning the screw in reduces the frequency and
screwing it out raises il.

The following equation is used 10 determine
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confinn thai approximately SOmV of video is
superimposed onto the Gunn diode supply
voltage whilst varying Ihe deviation pcrerul•
ometer. Hen oscilloscope is nOI available, SCI
the pctenticmeter towa rds its low end and
then adjust as necessary for best pictures on a
receive system.

If required an external luning potentiometer
can be used 50 85 to vary the transmit
frequen cy whilst in use . However. I have
found , 85 have most e ther operators, thai it is
better to have the transmit frequency fixed and
to tune the receiver, as is done on the ceer
bands .

The modulator PCB should be fitted into a
small die-cast box, with the Solfan head
mounted onto it and a small dish or horn atrial
mounted onto the head. Sockets for the video
input and DC power supply can then be fitted
10the box as required .
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FigA Connections 10 the Gunn Diodes
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the actua l frequency from the wavelength
measurements:

Frequ ency» ISO/distance mm

If a transm it head unit other than the Solfan
type is used. the same method as abovecan be
employed In calculate and thus set lIle
osc illator frequency. but some expenmen­
union wilh the luning screws will be required
In asce rtain the correct procedure,

Finally, fine-tuning of the transmit frequency
is obtained by adjus ting lhe In-tum preset on
the modulator PCB.

1.3. Selling up rhe Modulator

Apply a 1 volt peak-to-peak video s ignal to
the input and. wnh the aid of an oscilloscope,

I) The British Amateur Televis ion Clu journal
CQ-TV, various issues.

2) The Radio Sociely of Great Britain
VHF/UHF Manual 4th Edition.

Bring your index up-to-date ,
•

TIle index of the preceedin g year is always inserted in the middle of the Spring (this)
edition of the magazine. II can beeas ily removed to update a comprehensive im.ll'\. You
will find the index for Volume 22 1990 on pages 311034 of this i ~..ue.
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IOGHz ATV The Easy Way

Part-2

Con tinui ng along from pan-l in the lut
issue of VHF Communicatton l I will aow
describe the receive KCtklo of lhe sYllem.

2.

TIlE RECEIVER

The circuit diagramof the receiver is~OVo1l in
FigA. with the PC1J IaYOUI in Fig-S and the
component overlay in Fig.6. Once the PCB
has been loaded.checked forshon circuits and
mis-placed components, the Gunn diode bias
~upply is checked as explained earlie r for the
transmu modulator PCB. Afte r confirming
that the vollage swing IVl iI. ble is comet
reset lhe JO-tum porenucmeter 10 give I bias
of 'I'prollimaldy 7 volts. The Solfan head
should be course adjU!i.led to 1O.2SOGHl as
explained eadier for the transmithel d unit.

The PCB should Iglin be mounted inside •
small die-cast bo" mounted directly onto lIle
Gunndiodeheed

As staled earliC't I prefer to ~ • head unit

...ilbout an in-nne mile'r diode . The Gunn
Wodt head (the w i oscillator) is D"IOWIltd
onto one pon o( a crou<oupkr, with th~

OJlPOI'ite pon tenninalbJ with a small w...e­
guide load. The dWl or bom ~ria l is filled 10
cee o( th~ ports or the crcss-cccpled arm and a
diode dc'totlor fined to ihe Of'J'IO'i t~ pert .

Cross<oupkn art not difficull to manu(ac­
rure and several designs are (~alurtd in th~

RSGB VHF/UHF Manual 4m edItion. AIlt'r ­
nanvely m~y can oflm be obta ined II n il ies
(or l round £2 to £4 each, Similarly. diode­
detectors are ~l5i l y obtained I t tallie'S. Once
Igain do noc (orget to add me 470-ohm
resi!>tor and the 0.Q1 uF capacilor across the
Gunn diadt-, and on the diode-detector add I

10K resisror across the diode (see Fig.I I).

2.1 IF Preamplifier

Now w~ come to me pr~ · .mplifit'r,m~ circuit
o( which is shown in Fig.7. th~ PCB layout in
Fig.S and the componen t overlay in Fig.9.
This unit must be cons~tat using double-
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Fig. IO Modlficauons 10 the nATC FM-Oemooulalor

sided PCB mall:'rill l and fitted inside a small
die-cast box. The unil should u ien be mounted
as dose as possible 10 the mixer diode in the
diode-detector. The IF output from the pre­
amp is taken via a coaxiallead to we BATe
FMATV demodulator PCB.The demodulator
PCB is built according to the instructions
supplied with if from BATe Member's
Services. and then modified as shewn in
Fig.IO.

Sening up the receiver is accomplished as
follows: after ensuring thai the local oscillator
head is running at around IO.2SOGfh switch
off the AFC and tune in me best possible
picture from the transmitter by adjusting the
brass luning screw on tcp of the Sclfen head.

NOTE : Ensure that I1lC~ transmjtler Is some
distance away from the receiver otherwise the
receiver willbeswampedand incorrect tuning

.. "..... ClI e o(

may occur. Also, it may be necessary to
readjust the video deviation on the transmitter
10 achieve good resulu. Once the best
possible picture has been tuned in using the
brasstuningscrews fine: tuning is achieved by
adjusting the IO-tum potenuomerer on the
receiver Gunn diode bias supply. Now switch
the AFC on and select High or Low as
appropriate and !.hal's it! Witha lillie practice:
yousoonget thehangof tuningsignals in.

Audiocanbeadded to thei yuem, but this has
been covered many times in other 3CM
projKl5, and there are many ideas around
showing how this can be accomplished (sec:

CQ.n' J3{¥137/141 or the BATC An'
Compendium for funher information). Fig.12
showshow I mounted the transmit and receive
units into theirrespective die-cast boxes.

That completes this simple. but effective.
IOGlIzAn' stalion. VerysoonSolfen Heads.
cress-couplers, waveguide, plumbing etc will
probably be old hat · but I enjoy itt See you
on the band.

'0.
J.
REFERENCES

ro I'U-_'
( J"" /t 'tu 't ."• • J

I'P'''. ''')

J'ig. JJ Connections to tile: Gunn diodes

I ) The British Amateur Television Club
journal CQ-n' , various issues, the An'
Compendium.

2) The Radio Soclery of Greet Britain
VHFfUHPManu.14 thedition.
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lOGHz ATV The Easy Way

Part-S

f oll ow-ina on from my pfcviou Irt ic1c.s m
VHf Co mmuoicltlonl I ud 2/91,
" 100117. The a...y Wl y" ,1 " II.now loill.l
10 descri be in detail bow to manufa cture
the followiDR:

The Dummy Load

The Crou Coupler

The Diode Detector

I II of wble b Ire used ill the main un it. Th e
only 10011 I was AllOWED 10 laO by
Edi tor Mile, were .. file , I bl cb aw and ..
dnll ....d bits.

All of the mllerlals used. uUpliol the
wlvccuidc and the de tector diode Ire
obtainable h om your local bobby ,b op and
DIYstore.

I.
WAVBGU IDB FLANOBS

Br. .. waveguide nangu ere \I~ry til)' to
make,all thl' is required IJ some 1/8 10 3/ 16"
bflSl plate . With reference to Flg.l . cardully
marl OUI the plate with .. scribe and square.
Drillthe bolt boles for 38.40 l iu boltsand then
drill. leriea of l trll.ll holMon the InddeoCthe
lines marldDg out me middle bole. Place the
brassplate on .. very ftrmsurface. an IDvll or
neel pille for Ulmple. and with , diarp
chlsel, urefully cut lhrough die holes and
puIlcn QUI the middle ftcWlJle of brus. Flie
!he hole until , II the angles are Iqulre , and
then continue filing until the f1anV is I tighl
fli over !he end of !he wlveJUlde. When
ut!tnt<! wilh the n, solder in pIKe ON TIlE
OUTSIDE ONLY.

NOTB : The type of w Ider I use and
recommend is LEAD-PRES, which can be
obIained l'Tom your local DIY Slore Of from I

220
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lJETA /L S OF FLAIVG[

\he resin or 501 v~DI

Iype, they will not
work • only waler·
based pule) from
your local DIY store.
The wallpaper paste
CIIl be purchased in
small bandy·slled
Nbo.

, "

Now 10 make your
own Lossy Dlelec·
tric Material. Prepare
I small piece of PCB
(I t IClUI 2" xl " )
and remove the cop­
per surfa ce. Mill.
loaelher I 5mall
I1hOWlt of the well-
paper paste and 8f11­

phite powder10 fonn I thick paste.

Cui the PCB to the size shown in Pig,2 and
then apply a thick coat (1/16" ) to both sides
llld all edgn of the piece of PCB and make it
IS smooth IS pouible, Put in a warm place
(the airioS cupboard above the borne-brew
will do, but keep it clear of the wWiing !) for
24 houra until dry , Ihen smooth it up with
Slod-paper to remove any irregularities (what
a big word!). C\Lt some expanded polystyrene
\0 the sius shown ill fig .2,

NOT!:!: Expaoded polystyrene is Ir&Dsparenl
to microwaves. A useful tip is to till the end of
your Solflll (or whltever) beld! with it - it
wl.ll keep the wllUlth generated by the Ounn
diode Inand the cold, dampair cut.

Sandwicb the PCBcoated PCB board between
the two pieces of polystyrene and push the
wbole assembly mto the piece of waveaulde,
makin. sure thll it is a tighl fit, and that it is
the COm:c1 way round. " shown in Fig.2. and
thal'lh.

Fil,l :

friendly plumber. Remember, microwaves
adore Lead, they will do uythins to disappear
into Leed and nol come 001 laai n. Second
only to open wlv eauide or LDM malerial
(1.os5y Dielectric Material · see out sectlOtl),
Lead is probablythe mosllossy substanceyou
cao use. Ensure that aoy solder COIltalnioa
lead is carefully scraped out from the inside
SUlfaces of the waveguide,

2.
DUMMY LOAD

You will need 10 ohu io some Graphite
powder (approximately 70p per box) IIId
ready-mixed wallpaper Ilue (DO NOT use

Referrlol to FII .2, you will requinl a 2"
secuce of waveguide with the eods Dice and
~, I naoae and I small bfUJ plate
meuuring I" x 1/2 " x 1/16" , Solder the
flanae on ODe end and seal the other eed by
. olderiol 0 0 the brass plate,

221
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J.
TIIB CROSS COUPLER

The details of this Wlit I~ shown in Pi.·•.lA
and b. For this unil you willDeed twopiecesor
wlvell uide, nch 3" long, and fow nlJl llel .
M. lee sure thftl the end fRCeSof !he wlvepidc
are nie. and squire . Study lhe drawinp ill
Fig.31IIld b carefully.do not be put offby the
'PJlI'reDl comples ity, you will find thai il il
really very simple. Tlke your time and mark
out everythlna cardully, like care with !be
coostruttlon and the fel1lltl will bt ucell""t.

We will ,tan with section-A. M. rk orr !be
middle point of the piece af waveguide
(Icross!be broad side) and !ben mtrk orr 1/2"
on ehhe r IIde of the eemre line. Marl down
the sides of the w.veSUide 1/16" and then
scribe 1100', With I fine bleWw wefully
and slowly I:Ut ac"," the waveguide on the
centre hne side of the scribed linea unnl you
just btMk thfOu.h the waveJUlde.

Then, witha lmtll fine file, file alon. the C'dae
of of the wavc(Il idc (but not below the l/ i6 "
line) until I fine cn d : Ippean. Do this on
both sides. With a small screwdriver It the
comer,lIt\ up the middle lectlon, remove and
discard. File the slot lection carefully Wlli lthe
other piece of wlvesuide will fit aCTOU !be
slot with. nice daht fit and PLUSH on the
inside.

Now 10 lection·B. AI with section-A, mark
off the centre line on the bl'Old IIde of me
wlveauide and then VBJlY carefully mark of
the centra of the three bolM II tbe positions
shown In Fi• .3b. Cenlle-punc:b the hole.
carefully and ,tnlly (we doG'l want to tul:le
the wlveplde !). Drill the boles .... ith I 1(8"
pilot bole fmt and theft the I )t64 " bole, and
fually the two 5116" holes. Clean out .fty
bum inlide and out.

Fit tbe two section. of .....vcaulde lnatther,
.g.in ensurin. thll the in.ide surflcrs I re
nush. \\Ibm Sldlned solder the IWO pitct'l
IOgelher on !.he outside. Solder on the foor
n.nges .nd clean ouI.ll so1der from the inside
surflces,lIld thl l'llt.

••
DIODE DETECTOR

The details of thi. , the most complicated unn,
Ire shown In Pi, 'IAI and b. To fabricilt II
you ....ill need I type CV2154 COll lti. 1 diode,
these an availib le II meet u llies or from
J.Birkeu, Lincoln (OS22 S20767).

Also required 11\'I: I nan.e, I piece of
wlvegulde i .S" long,1 brw pllte i" It 1/2",
• ~on Imam of l/8" ou~tde diameter bra••
lUbe IIld I shan lenp of I3t)2 " outside
diameter brw rube (the brass lUbe is noldily
naillble from mociel/hnhby shnp8, as Is the
brass pll te). The lu. et l ize of lube will Just
slide over the smeller . ize, and .I~ the
couill diode will jU~l fit into the smaller lube.

A 1Il'IIIIltnath of 3/)2" brw rOO (non-nul ed
bnilms rod is jusl righl) and I 7S ohm BNC
locket (MUST be 7' ohm) will Ilso be
required.

SlIning wiLb the BNC lOCket, cut I round the
small blUT.tthe end ISshown ln FiaAI with I
sm.1l blew w, nol too deep as the PTFE bush
mslde will be required Iller. Cmfully pus;h
out the eenrre pin and fhe two PTFE 'plIcers.
Discard the cue.

Take Ihe piece of w.veJUide and sqUIre up
the end faces. Scribe I line 3/S" from one end
Icrou the broad side and else wwn the IwO
n.rrow sides. Ml rk nff the cenees of the fl ces
on the lines Just scribed (I,e. 1/2" for the

'"
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brold sldcl and 1/4" tor the n. no w ddt).
c.rdully and genii)' centre punch the centre
poinb and drill. 1/8" pilot hoi. In each. Drill
the holes ill the narrow,Ides OUI to 3/16" and
lbesillal. hole on thebroadface 00110 3/11" .

Clean OUI any bum and then wider the fllDg,
on the OPPOSITe end 10 the end with the
boles. Dan OUI anysolder from the Insideot
the ""' I VClUide.

Prepere I 518" lonl piece of the 3/8" 0 0
btus t\lbeand solder It Into the 318" bole ill
the broad side orthe wl~ellJ ide. ensurin& thai
it is flU$h on the inside Ieee. Prepaltl • l /S"
loa. piece of 3/1l " 00 brau tube andwider it
centrallyover oneof the 3/1 6" holel ita 011' of
thenarrow sides.

PII:plfe the two PTFE bushel IS shown III
f l,.4band fllOM into bothor thc 3/16" holes
in the narrow sides of the wlveruide (one of
the bushea from Ihe BNC socket &bouId nl U
is · if)'ou blve lLtlother span: BNC IOC ke1 you
will DOl. Deed 10 DWIufactul'll the _ond bush
fromthe sp&l'tl block of P'TFE. bul JU51\de the
one lbllIlready nil fromthesecced socket).

Cui I I D'IIll fOWld diIc from I piece of
Ilneled·slded copper-elld beerd, IUId so lder It
inlO the piece of 3/11" lUbe IOldered 10 the
NARllOW lide of the Wlveauilie, SoMes il
nush with !he lOp of the brut lube.

Now cui Ihe 3/32" bfUI rod 10 IMath (ooe
Inch IIld lhtee elgbthl ). Mark off 5/8" from
oneend and cen~ pwIch . Drilla bole thtoueh
!hebn.u rodto the lite of the eeeve pmfrom
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Rflf),Sf BUSHO .

75n CllA5S/S MDON! BNC
YJCJ<ET.

C(fay PIr{

1WKW' AX'v --
I .I~~··

•
~

'%
~lf.$IDlD

...'< , Pc MARD

Ill'TH,c.( fl)lrsrr, fII. ,-- ­
PAD.

i
SBA. NlJr &JUJ!2

~J to TUU-~ ~~~~:;~~::
~ I '- "1MflV'H I

DIODE RETAINING 1: ~8' ,",l;;- .... :
COVER DETAIL OF INTERNAL TEE

,,.
".

Pi,.• a: n e Diode Detector
226



8f10bJIN6 ASMMEL '(

t: 1 .1>.
, __.L-"'''''-'''''''-~

:J£CTlON THROUGH

3-'e - '1, b e.. I
i~~'. r:oo .1

VHF COMMUNICATIONS 4/11

i~'

DETAIL OF DIODEDETECTOR BODY
FilAb The Diode Detec10f

227



VHF COMMUNICATIONS 4111
(~----------"""-'====

lbc BNC socket (I PCB size drill is theCOrTe( 1

,lze). Pit the bfU5 rod into the waveguide u
~hown in f ig.4b. pushinl the rod throua:h the
boles In both PTFE blocks so that u Is firmly
in place.

Tcmpomily IlSIcmblc Ihe pin and the diode
InIO the bra'» tube allowing the pill to Pal,
througb the hole in the brass rod (bandle the
diode with cere -su ne cbarge. may heve I

hrm{ul errect . usc. dud one if available).
\\'hen the diode is fully home in the brasslube
cut off Ihe U.cess pin projectin& through the
br&!i$ rod .

Remove the diode and Ihe pin, ensu~ that !he
hole in the brass rod it central wllb me btu s
tube, re-insert the pin and solder in place.
Cleo.n 110'1)' as much solder from around the
pin u possible. Now w Ider lhe end plate onlO
the wlVeguide beiDl careful nOl to l&l any
solder on the inside, as it wlJl DOW be
extremely difficulllOremcve , this i5 really I
mw.t for Il\ ine lead-free sclder as it will not
mattet.

All thaI is len to do now is is to D'IIkc me top
cover for the diode holder as per Fig.4•.
f abricate the cover from a 7/8" looa piece of
the 13/32" 00 bnw rcbe and solder an end
cap 011 one end usina a piece of copper.cild
PCB or brUl plate . Drill III 8RA clearance
hole 118" from the other end of the piece of
lube. Solder In 8BA nUl 10 lh~ OUl$ide of the
lube over the hole and fil an 8RA screw into
the nul.

PTFE bush and the brill rod elllendtna from
the ' ide of the detecrcr Wlit . Solder or s lue the
boll in position and Connecl the preamplifier
inputt c the tIId of thebrw rod.The IF outpul
IIldDC power ccenecrlces 10 the preamplifier
shouldbeffilde lI5ma COllll ialcable.

NOTE: Don'I forget the 10k resistor to be
IOldenKi from the diode ecnnecdon It the
input of the preamp 10 earth • sirange video
effoclS mayoccurOIberwi~'

Ilpray my WillS with milt black paint after
fiBt cov ering the nanges willi tape to protect
the inside lurtlces. lfyou take care In bulldina
thue Wlltathe end mullS wiU be veryload.

I would like to thankTed G4GLY for his help
In tbe preparatloo of the dnwinp IUId the
RSOR for the inf()Ml\llion gleaned from the
VHF/UHF MlUlual. I hope th.t you have u
much fuD pl.ylDa withmicrowaves ISI do.

In the next Instalment I shill descnbe how to
manufacture I large hom utelllUl and I
IOGH:DipoleAnlenna.

s.
REPBRENCBS

1) The Brilid1 Amateur Television Club
journal co-TV, various issue. .

Fil tile diode into the holder eOluring thAI it
"clicks" into place 011 the pin. Pllce the
relainlna cover over the diode and tj&ht~n In
place.

I suu est lb.1 you ma.ke a ' mall box from
brass plate to house the preamp (P.8e-62
CQ.TV 152). Drill a bole throu&h the boncm
plate of the bo" to enable It to fil over the
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2) Mike Wooding 061QM, the Brilish Am. ­
leur Television Oub, The ATV Compen­
dium.

2) The Radio Sociely of Great Britain
VHP/UKP MIDUlI4th EdiliO.ll .


