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Home co nstruc tion 01 amaleur radio equipment il becoming mo ra and mo ra limited 10 Iha
UHF and mi crowave bands. Ther e Is, lor Inslance, an Increa sing inte ,..t In ATV Iran ,mlliioni
on tne 24 em and 13 em bands. Unfortu n.,., ly. Ih.tormer band canno t be uaed in lOITle are..
due to in terfe rence trom h lgh -pow e' radar 11alton• . VHC COMMUNICATIONS I. to contlnul to
try a nd br ing proless ional tl c hno log y to thl radio amltlur, and to luist him in the homl
co netruc ncn 01eq uipment eoe Intlnnl, lor these hIgher bands .

I! i, ho ped thlt the I llpe rUtnCe gaI ned at the hIgher microwav i IrlQuenClea , especlllly by
Bnt ., h amlllY"'. can l iso be pllced I t the dIsposal 01 ou r read,r• . Dr. oain Evana , 0 3 RPE
hI S o ttered to 1 $11" us especially WIth respect to the 3 cm band (10 ,0 to 10.5 GHz).
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SALZBURG 1 - A FOX-HUNT RECEIVER FOR THE 2 m BAND
by P. G6Kh iberger, DE 2 JO a nd G. Ha", OE 2 HXL

Tt1e author. have designed a lOll hunt (OF) '''<:fltver thai is SO ealY to contu uct Iha' eyen
beQinnef. can expect r10 d iffIcu lties The design 01 1t'1I1 receiver retuUed Ir om considerable
praCheal experience dUring tcx hun" (DF·compellllona) and lull l1l8 a" mechanlul and eiee
tr ic,l demands made upon II. Special aU8nlion ha l been paid to the 88M 01 opera tion re
qUlreel during lOch BellV lllel ,

As ha s been shown in salzburg /Aull rla, Ihe receiver " very SUllable lor co nstruc tion 8' a
Club projec t. Since no apecial components ara requ ired . Ihe COIl 0 ' constr uction it very
low, mak.ing it SUi table fer younger amaleur, and SWL's For this reason , no commerci all y
a ...a ilable case i' used. but ralher • ve ry dela,l8d descr ipt ion il 10 be given l or the eo n
etroenc n 0 1 all parts including case

0 1course, all rad iO amateur, and const ruc lors nave lull right s 10 copy the deSign and cc n
struct th iS receiver. However, Ihe Conslruchon and sale 01 th is rece iver for pro fi t I' not
allowed ,

A 9 V IranSlstor batlery IS used as power supply_The current reQUlrltmenll are In the order
011 2 10 15mA, The betlery is accommodated In the hand le 01 l he rece iver . An HB9 CV
anlenna is mounted on lop o f lhe rece iver ; the ou ler parts 0 1 the elemenll can be ex 
changed so tha i fleXIble elements are used in dl llicuft country IUch a. In woodl and
lorests, wnerll8SSll fla r elemenl s are used when in tne open (see Flgur. 1),

2
Fig, 1: DF·rec. ,....r SALZBU RQ 1 for 2 m
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1. CI RCUIT DESCRIPTIO N

The re lal ively limple ci rcuil 01 Ihil ,ecelver il given in F1iur . 2. The lo. -hunt receiver il ..
Sing le conversion supertlel With verec tor l unmg 01 Ihe 133 MHz lcc.l OSCillator, A 10,7 MHz
inlermediale Irequency il uMd,

The VHF-p reampli lier slage co mpriSing Ir anl'l lor T 1 and two resonant CtrCUllI is lollowed
by Ih. m i••t (T 2), an indUcllvely coupled bandpass 1,ller and Ihree resonant CirCUits lor
selecllvity. The signel is demodulated in the AM-delect or (0 1) and II passed via me volu me
conl rOI (P 1) and led to a !wo-slage AF-amplil ier sui lable lor leedlng a headsel (T 6 and
T 7). The Ir immer po tenliomele r T 2 is used 10 adJus l Ihe Operall ng poln l 01 Ihe AF-oul pul
stage, The dynamic range 01 me automallC gain ccmrc t has been deSigned 10 be relal ively
I ma ll so thai it II main ly the manual RF gain ad justmenl s tP 3) that prOVides the large
dynamic range 01 Ihe receiver. The .ldluslment 01 po len tlomeler P 3 is a measu re 01 the
lie ld Itrenglh 01 Ihe . 10•• Iransmiller. Since the volume 01 the demodulated Signal is nol
kepi constanl by use 01 an automahC gain con trol haVing a large dynamiC range , the
direction 01 l he transn'utter can eaSily be lound acco'd,ng 10 Ih. volume 01 "F-Signal , Th"
means Iha' an s -rreter IS not r8Quirttd Th" Improves the mechanical l iability 01 Ihe re
ceiver,

The local oscilialo r (T 8) is tuned wllh tne aid 01 the veraetc r diode 02, and opera tes In the
order 01 134 MHz. It is fed Wll h a stabi lized vol lag e o t 56 V lrom diode 03,

2. CON STRUCTION OF THE CASE

The case compnses a ben l trame With tw o alumInium Side panel s One 01 these pa"els 's
g lUed mte place. Ihe cmer held by screws Firstly , a melal striP 01 508 mm by 35 mm by
1.5 mm th ick is bent as shown m Flgur. 3 Th,s IS made commenC ing al Ihe Inlersectlon
eccve th e handle and the lour goo bends are made m the dl rec llon 01 Ihe arrow. each
havin g a radiUS 01 appro. , 8 mm The JOIn IS IhM a glue<l Wllh a dual' component adheSive
(e.g UHU·Plus), II is net necessary 10 wal t unu! tne adhesive hal harde"ed complelely
be fo re Ihis Iramework is a glu ed to tee left Side plate (as seen Irom the 'r onl ) o f 203 mm by
63 mm by I mm th ick.

Of cou r.., lhe tude panel should be cleane<l thoroughly and roughened shgh tly a"d Ihen
pl aced on .. Iial surface. Adhesive il now prov 'ded around tee e<lge 01 lhe Iramewor k aller
whIch It IS crecee on 10 the SI08 P4lnel and wei ghted Atler hardenmg. the Inner Jom
between framework and side Pinel II sealed wilh adheSive . lter whIch l h,s pa r1 01 l he case
is hard ened in an oven at appro • . l2()OC. The edges 01 lhe I ide P4lnel protruding over the
IramewOrk are then I inally removed wllh the aid 01 a hie.

Alla r co ns l ruCling the base pl ate 10' Ihe handJe (Figura 4) and Ihe two spacers (Flgur. 5),
Ihe l o llowing hole s are prOVided in lhe case '

Upper lid.:

Front :

lower side :

R. ar co ver :
Side p late:

•

For the two Ipacers IOf Ihe anlenna

For me antenna cable

For P 3. P 1, lhe llidlng ON.()fF SWItch and base pial.
for lhe handle wll h holes lor the ballery connechonl (Flg ur. 6)

For lhe l un in g po l&nllomeler P 4
Fo, the headset conneClor
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Atter this. the ac.le shou ld be conslructed and glued 10 the trame • shown In Figura 7.
Th is scale is made Irom plasl lC (Formica) having. mall lurface. No markings are made on
th is scale 10 thai it la possible l or the Irequency 01 each ..1011 " to be marked with the aid 01
a wall penCil atter which the mark ing can be ",moved Hilly atter lhe 10 11 has been l ound
Th is il 10 ensu re Ihat a Irl nsm il ler th at hal already been found is no t hunted lor the
second lime.

The corners 01 Ihe second sid e panel (no t sho wn) IS also l iled 10 thai II htl on 10 the Irame
A gure • shows how Ih il plale and the PC·board are screwed 10 thelrame.

Finally. the handle 01 Ihe receiver . wh ich II allO bal1ery holder. lhould be made , The ply ·
wood part l are IIwn as sho wn in Agure • and glued logether . All er this. Ihe co rne rl
shoul d be rounded 10 Ihal the handle IIII com lortably In the hand. Aller Ihi s. il is cu i
somewh at diagonally as shown in A gure • simi lar 10 a pistol grip_On the o l her l ide , the
base pta te 01 lhe handle is connacle<l With adhes ive and four counlersunk wood K r_s

The handle can no w be screwed 10 the case usmg four acrews (M 3 by 6 mm) belo w the
jo in 01 Ihe Irame The cover I I the lower end 01 the hand le i l screwed inlo place ul ing Iw o
wood sc rewI: A counlersunk acr_ is u se<! on one Side, whereas a Icrew With I r ing or
SImilar I hou ld used on Ihe o l her lidel 10 Ihll the cover c.n be removed wlthoul 1001 1 in
o rde r to ellchange the blllery

2.1. Partl required lor th a ca.a and handla

Num ber

1
2
1
2
1
1
3
2
2

Alu , plale
Alu , plate
Alu , pll te

Plastic rod s
Plastic . man

Plaslic
Alu rod s
Plywood
PlywOO<l

OlmenlIOn s
,n~

508 11 3511' ,5
203 1163 l1 t
65 II 3th 1

to mm dll , II 30
60.<0
40 II ~6

6 mm dla 11 29
1(1) 11-40 11 4
1(1) 11 18 116

ReqUired lor
part (see Ilgure)

ClSe Iramewor k
C.".,

Base pl.la

SPKers
seale pl.1I

Ballery co ver
Space rs
Hand le
Hand la

IFig.3)
(Fig . 4)

IFlg.5)
(FlO· 7)
(Fig. 9)
(Fig. 8 )

(Fig. 9)

(Flg _9)

3. ELECTRICAL CON STRUCTION

The cuccu 01 the OF receiver SALZBURG 1 is accommodated on • l ingle-coiled PC boa rd
01 180 mm by 50 mm which has blMn designaled OE 2 JG 001. This PC bolrd and Ihe ce rn
ponen l s rcceucne are g iven In Flgur. 10 , Tha uppe r lett corner 01 the PC board sho ul d be

rounded 10 Iii in lO the Cl se. The VHF prelmphhar, miller and osc ill alor atlgas, are screened
from I nolher w ith lhe l id of • T·shl ped screen ing panel 01 25 mm In heigh t (Ion plata) The
IF inductances L 7 10 L ,4 are accommodated in lour K reening cans 01 15 by lSmm . The
cons truction Ind Inslanlt lon 01 I n IF-Induc tances is sho wn In Figure 11 Tha I lrsi lF coli L 5
With coupli ng link L 6 il nol screened

The Ihr.. VHF induc l ances for Ihe preamphlte r and o.cillalor atages are const ruc ted Irom
si lver- plated copper wlra wound on a 5 mm dl_Ier coillormar (FIgura 12) WIth . l aw ell 
ceptio ns, all resistora and elec tro lytiC ClpaCllo" are mounl ed vertICall y. A pho tograph
showing me con, l ruc tlon 01 Ihe receiver Is g l\/8n in Figura 13; Ihe VHF·input PI 1 ia 10 be

seen on Ihe upper rlghl.

• A VHF COMMUNICATIONS 111976
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3.1. Compon ent del .1I1

BF 167
BF 115

BC 238 B or similar AF-tranSlstor s In plastiC case
Bf 161
BC 238 B or Simil ar AF-transistor
BC 251 C (ITT) or BC 301 B (SiemenS) or si'llilar PNp ·AF transis to r
BC 108 B or similar AF· transistor in a meta l case

AA 112 or AA 116 or sim ilar germanium diode
BA 121 (Tl k) or BB 109 (Siemens ) or simil ar (epp rox . 20 pF 1 4 VI
5.6 V zener di ode

4.75 / 2.25 turns woun d on a 5 mm cre meter co ilfo rme ' Wllh VHF-co re
35 /2 lu rnl wound on a 5 mm dlame le r ccntcnner with VHF-co re
16 /3 turns on a 5 mm co utoemee with VHF·core . WIthout screemng

16 turns wound on a 5 mm coillo rme r in a screemng can 01
15 mm by 15 mm , coi l tap at 3 turn l ,

16 I 3 turns wound On a 5 mm coil lormer in scree ning can
2.5 turns wou nd on a 5 mm ccutcrmer. II poSSIble Without co re

enamelled-copper wire 01 approx . 0.2 mm diameter should be used lor the IFSilk -covered
coi ls;

L 16: 10 turns o f 0,4 mm ere (26 AWG) copper wire wou nd on a 3 mm
lormer, sell suppo rt ing

C 1, C 2: 6 pF plastiC lo i l or ceramic tr immer 01 7 mm diameter .

5 pieces tOOpF styroflell cap acitors to ' the IF CircUits ,
Ceramic d iSC capaci to rs WIth a low TC are requ ired l or the oscilla tor.

p 2: trimmer po tentio meter. 5 kOhm, spaci ng 12, 5 mm by 10 mm

Tl.
T 2:
T 3 - T 4:
T 5:
T 6:
T 7:
T8.

0 1:
0 2:
0 3:

L 1, L 2:
L 3. L 4:
L 5. L 6:

L 7, L 8:

L 9 -L14:
L 15:

In order 10 ensure that the ground surface 01 the PC boa rd IS not brokan in the VHF and IF
ran ge, the operating voltage is ted via three br idges [Br 1 • Br 3). The locations o t the
mounting holes are touno on the PC board betcre mounting the compo nents , The board
sho uld be placed into the case 50 that It touches th e UPPElr and Iront part 01 the case , As
has bee n previo usly mentioned . the upper le" hand co rner 01 the PC board should be
rounded . The th'ee mounting holes are th en marked . or dr illed together wit h the PC boa rd ,
Enough room is provided on the lower side and rear panel for installation of the po ten tio
meter, sw itches and headset co nnector (Fig ure 13)

4. ALIGNMENT

The on ly eQuip ment reQuired for alignmen t of the lox hun l receiver SALZBURG 1 IS a modu
lated dip meter and a mA meier . The lot al curren t drain of th e receiver is fl rstty adlusted
with Ihe aid of trimmer po tent iometer P 2 to read 12 to 15 mA at 9 V. This means that the
operating poi nt o f the AF output stage will be approx imately co rrect .

'0 ~ VHF COMMUNICATIONS 1/ 1976



After thl l , lhe IF c irCUIts, L 5 10 L 13 are allg llEld 10 10 7 MHz This II made by modul8llng
the drp meter and aligning each 01 Ihe I t agel lor malt .mum yolume 01 Ihe modulll ted AF. II
any tendency to sell -oscillation II tccoc . th e IF Inductance L 9 should be damped wl lh a
6.8 kOhm reSIstor allndlcated tn the ClfCU.t d iagram

A"er thrs, the OIlC.Uato r CirCUit Should be aligned 10 134 3MHl al lhe centr. ' posi li on 01 the
tun ing po tentiometer P 4 Th iS correspond. to an Input Irequency 01 145 MHz Frnally the
tuning range II cheeked , If it •• too large , the core of L 15 . hould be Itlghtly extre cted . and
Ihe capacitance o f trimmer C 2 shghUy Increased In th ll cne, lhe capac itance 01 the
vara Clor diOde has 18$8 etteet on the capacitance 01 the resonant CIfCU.t, II Ih ls measur e II

enn not w fllcl8Ot , a smaller value than 33 pF sho uld be used lor the co upl ing capacitor .
The cppcene measures should be used when ttle tun.ng range '15 lound 10 btl 100 small. 11

should amoun l 10 appr oximately 1000 o n the scale , in c roer to ensure a shghl reserve "
eveueere al both ends o f the tunmg range

Finally the two resonant ci rCUllS 01 the VHF preamph her are ahgned al 145 MHl lor
maximum gain . The tw o coupling link s afe both close-wound and are placed near 10 the
co ld end 01 the co il l o f the reeonent CirCUi ts

S. THE HB 9 CV ANTENNA

Smce the foxhunt receiver sho uld be kepi as small as poSSlble when not In use, .1 II pro
vided With a cetetcneore two-element HB 9 CV anlenna ThiS Iype 01 anlenna II so well 
known tn et only a lew delal ls regarding the malerlal used lor manulaclure are to be given

When operating rn dllhc;:ull country such al .n woods and Jorests It IS very adVisable 10f the
outer part s 01 the elemenlS 10 be lleltlble. For thiS reason. fle llble slael meaSUflng tapes a,e
used th at ensu re thai the elements spring blICk mtc place Immedlalely alter each eeeuuc
uon In free country, sh tle r elements are more favou rable lhal do not bend Whllsl ru nnmg It
is important that all elemenll are marked (e g With COloured maulahng tape) so Ihat the
d irector and renec tcr elements are placed In the correct polilions, II they are IOcorrectly
mounted , the antenna wil l squmt considerably.

The in nef parts 01 all elemenll are 01 equal leng lh and are manufactu red from brass tube
With an ou ter diameter of 6 mm . They are placed in to hoi. on the boom el pcemcn A and
B (see Flgur. 14} The element s can be soldered Into place more ealily on an ele ctflc
COOker than when using a aoldeung Iron , II the so lder is led 10 lhe IOlnt on the InSIde, •
good Joi nt wllh a Ita l outer sur lace w.1I be made . The Inner d lame ler of the elements is
4 mm which meanl that the ou ler parll 01 Ihe elemenls can be plugoed in usmg banana
plugs (Flgur. 151

ApprOlt lmal ety 52 em 01 2 mm d.ameter copper wire is I8qU"ed lor the mal ching hne, whi ch
Should be stra lgh lened before UN The wife is placed through tbe feedthrough In me boom
and the bending II commenced at one end (Flgur. 14) Afler the matchin g line has been
sol dered inlO ptace, the leedthrough and Itne Itsel f ale glued Into place.

The leedpoint of the antenna on lhe malchlng hne is In the Vicini ty er the meectcr to boom
cc rmec ucn. A ceram.C eapaCllOf 01 20 pF ia SOldered between Ih ll poinl and Ihe inner
conductor of the coax ial cable Thll capaCIIOI should be enclosed in plasllc and made
waterpr ool. The ou ter condu ctor 01 the coal ial cable is !IOlde'ed to a solder tag mounled
on Ihe boom 01 the a",enna . Further detalll are given tn Flgur. 16
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glued with UHU- plus -
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Direc talV 6mm dlo brc es

, _ _ Fig . 14: Inner ~rt 01 the OF·ante""",

0.. aaa
" - R, UJo8
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., Q:=::l c:=;:::I

BQno~ pl\lQ \
) mm d lll b ra n

Fig . 15: The two dIN.,ent Oul.' pel1s 01 the elemenll

Feedpolnt 160- -- 30 4
. IS._••• • • •••• • •

PllRubber grommet

20pF /
n senes "::;:;===============i\
with lnner
conductor
at cc bte
wct erprc ct - sectec wI th UHU- pl us

"
Fig . 16: Construction and connection of the HB ' CY . antanna
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MATCHING CIRCUITS FOR SCHOTTKY RING MIXERS
by J.K••U.r, OK 1 OF

1. INTRODUCTION

M,x.r CirCUits equipped ..... l lh SchoU l(y rlog mlx.rs have conSiderably belle' large lignal
cnarectensncs lhan unbalanced mi xers uSing bipo lar IranSlslo r• . FET', Of MOSFET's How 
ever, l he cntencn is Ihal Ihe SchellK.,. "ng mixlH " terminated with the co rrect impedance
(usuall y 50 Ohms) at all port • . Th., terminal lon mus l be provided not only lor lhe reqUired
Irequ ency. bu t lo r all posSib le conversion produ cts . Onty when lhl ' cnte ncn il fu lf ill ed w,lI It

be poSSible to eemeve Ihe da ta give n In Iha data shee la lo r lOlercepl POlO' and SPUriOUS
rlIJechon (3 '1 1 '2), The problems Involved were d' scuued In del all ,n (1 ).

The Ic ll ow lng article II 10 give M vera l pracheal ClrCul ls . that can be calcu lated easdy . .lnd d..
sIg ned l or a gIven apph cahOn

2. CIRCUITS

2.1. Low-p a.. tmer coupUn9

Appl iCal lOn: A rmg mixer is to be mat ched 10 a sig nal source hiVing Ihe output impedance R
up lO I culo l! I requency 'eo ' In add it ion 10 thIS. the mi xer must be correclly terminated upto
very h igh l requenc les. in other words load&d wIlh the reslllance R. A SUi table ci rCUIt i l given
in Flgur. 1.

FI9·1 :
Low-p... titter coupll",",
10 • r ing mlxar

The flng mi xer Will be provld&d Wllh tbe Impedance Z al the c uiput 01 the ma lc hi ng nelwork '

Acco rdmg to our requiremen Is. Z must co rres pond 10 R lor all values o t ... . Th,s leads to the
lo ll owmg condi tions :

!, • • a
C . (EQu,1 )

Naturally . lhere are an inll nlle number of combmahons 01 Land C. The produc l Lx C deter 
mmes tn e cuto ll frequency above which Ihe oulput pow '" from the generator WIll no t be
passed to the mixer

(EQu, 2)

There are caMl where the Induc tance L IS an In legrat pan ot Ihe output Impedance 01 Ihe
' Ignal source . e ,g In the case 01 a s'gnal generator With outpul translonne r(s traYlnduCllvl ty).
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E,Iampl. : The output 0 1 an emuter- tcncwer 11 10 be matched over a Wide IreQuency band 10 a
Scho tt ky rmg mixer , The output Impedance ct mrs stage emcunts to 30 Ohml; a choke 01 1
II H In serlea wllh the output II req uired 'or neu trali zation. The Question la now how to design
the matChing CirCUlI. and upto whIch cu tol! ' requency the CirCUli can be used Slig hl loases
are permil sible. bUllhe mix er m ust be lermlnat ed wllh 50 Ohml at all ' reQuenCles

Fig . 2:
Example of a wld eband
cou pling between ring mlur
and emlner, follower

, , ,
1Ian' lllar I (htU t... t[ ~,n, 1

i~~.;~ I

The sctuncn to Ih ll problem II given In FIgur e 2. Since the ouTput Impedance ol lhe em iller
lollower la lower than tne nominal mpu t Impedance 01 tne flng mixer It il necel sary 10

pr ovide th e reSistor Rex ' Thll ceuses additional 101les. bul a',o prOVides an addi lional neu
Ir allz ahon Of the ci rCUlI The value 0 1 the capaci tor C la obtained according to equa tion 1:

10 . 6 It
• 2 S00 02

• 0.4 x 1l1,9 F' • 400 p F'

The cotcu IreQuency obtained uSing Equencn 2 IS

8 Milt .

2.2. Hlgh.p. aa fm.r coupling

If Land C are exchanged In Figure 1. Ihe resutt Will be I matchmg network wl lh hlg h·pass
' li ter cnerectertsnce. The given equa tion s remain valid The culo " 'r eQuency tee is. 01 co urse.
now the lower cu toll I reQuency Smce l uch applications are rare. no calcula tio ns are 10 be
made,

2.3. a_ndp... Im.r coupling

II II usually 01 Interesl to have a Single frequency or _ nar,ow frequency band II the ou lpul at
the rmg mixer (eg . the Intermediate IreQuency), 0 1 cou rse. IhlS Circutl must have as Wide a
bandwid lh as poSSible 10 th at h lghe, and lower IreQuenCles are termmated correc tly In luch
Calel , a bandpass hllt'r co upli ng as shown In Figur. 3 wil l be SUi table

Fig. 3:
a andpa.. IIIt.r cou pling
betw.en ring mlx.r
and lo ad
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,
+ R (I

J"" ,
jwC l (R +jwLl)l •

8 0th resonant crrcurts. the senes Circui t L1C l and th e parallel cucuu L2C2, Should be tuned
to the recc.reo Irequency Is' The input Impedance 0 1 the CirCUit as seen by the mlUIf IS',

The condition that R must be prOVided lor
equation provtdesthe condi tio ns for this '

all value s 01III remains valid The fo llOWing

Since bo th resonant crecurte are tuned to the same trequency (LI C , - L2C2). the previous ex 
pression can be simpli fied to

R' •~ " ~C,
(EQu,3)

AS IS the case With all bandpass Il lterS, th e center uequencv Is and tne band wid th 8 can be
selected separately. The bandwidth o f the described ctreuu is determmed by the a 01 senes
Cir cu it L1C I :

Q • (Equ , 4)

The paraUel circuit is 01 high impedance in the vlcml ty o f Its center frequency and tnere tore
no t en ecnv e It only serves to compensate l or the reacuve Impedances outerde 01 the pass
band range ,

The l ollowlng rela tionship exrst between bandwidth and a

B
C.

" "Q (EQu, 5)

(Equ , 9)

(EQu. 7)L,(EQu,6)

(Equ, 6)

L, n
" 2 Jr x R

C,
B

" 2.: x t,2 ,R

If equations 3 to 5 are combine d. the lollowlng deSign equation s result .

II It R
• "'2"7rx1;'7

Eumple : The IF-output 01 a Sch ottky f1ng mixer 15 to be matched 10 a high-current FET (S 
2 mAIY) in a common -gate crrccu. The intermediate frequency is 9 MHz. The reqUIred band
w idth is 300 kHz, The r ing rmxer mast be term inated With 50 Ohm s at all frequencies

The values cercutetec in EQualJons 6 to 9 are g iven In Flgur. 4. It Will be seen Iha l the
parallel resonant cirCUli has an el(\remely tow LlC rahO, In soue 0 1 thiS. the crecou can be
realized in practice In thtS example II has been assumed teet the Input Impedance o f the FET
amounts to 50 Ohm s (Rln - 115 ). ThIS co ndi tion can also be reeneeo In crecn ce . II necessary
severa l identical FET's having a lower stope can be co nnected In pa rallel
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..odulolor IB," T¥I III

II ,
I
I
I

FIg. 4:
Enmpl. 01 a bandpa.. Im.r
coupling between rin g mln r
and common"ilal. FEY eteevu

All prev,ously diSCussed matching lin .... represeol .,deal. mat ch ing netwo rkS smce Ihey load
Ihe rln9 mUter wi th the correct Impedance eve e the wnole IreQuency range trom DC 10

In l ln lty How ever. th,s demand IS not requ,red In crecnce 'Ince the flng ml~er It~1I only
possesses a limited frequency range. and It IS satis fac to ry fo r the match ing 10 be made onl y
wrttun ttus range ThiS limitation Ihen allo ws ccmooo en ts rc be matChed 0 1 a Wide freq uency
range even when they have a para llel capaci tance

2.4. Coupling the output of a tr an l i l lor to a rin g mi...r

SChOIl ...y ring ml~ers requ ire conSide rably mote local OSCi ll ator power (bet ween 5 and
500 mW according to type) Ihan ac llve ml~er. , Th,S means met Ihey must be dflven by
re latIVely ettrcrent (po wer) IranSlstors whose system capacitance IS rather high , Th'S means
thaI It is no t poSSible to di rec tly connect the output of the traeeetc r 10 a fl ng m'.er It IS
cess.ere. how ever. to use tne un wanted capac itance as part 01 a low-pass n -utter as sho wn
In Figure 5. The value 01 the parallel resisto r Rp II selected 10 that the nom,nal lmpedance 01
Ihe rlnO rmxer results togelher With the outpul Imped ance ROUI 0 1 the transistor The Input
Impedance Z o f the CltCUlt then ccmcroes to R bel ow the culofl trequency 01 the low· pall
h lt er.

When USing lhe lo llow lng equa tion lo r calc ulating the low -pass 1I: -lli ter

L It
• II. fco

I
2;, Ico . R

(Equ 111(Equ. IO)Rout • R

Rou t · R
R

p
•

the lo ll o w lng &Quallons are required lor des ,gn lng the mat ch ing net work S for g iven values o f
R. Rou t and C:

The cvrcu Irequency 'eo IS :
(Equ . 121
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E• • mple: A local OSCIllator cutout Slage IS to be deSigned lor drtvlng I high-level SChonk .,.
nng mIxer ThiS stage must be able 10 provIde. level 01 • 23 dBm (- 200 mW) In Ihe
trequencv range 0 1 S MH z to 300 MHz and a lerminahon 0 1 50 Ohm, throughoul Ihl ' ranga

As can be seen In Flgur. S, th e load 0 1 l he Ira nSI,tor II lormed b.,. lI1e parallel connecucn
0 1 Ap and the input impedance 0 1 the ring mixer, Thi , amount, 10 apprO_Im&tel.,. 50 Q 1 2 •
2S Q . Since ee AF-power ia dl , tr lbuled eQuall.,. 10 both load s. Ihe tranSisto r must produce
an cutout power 0 1 400 mW , Thl' means Ihal Ihe oulput RF-vollage I I Ihe co llec to r Will be:

tJc . V Pt o l - tlto t • V O. 4 W _ 25 o

The collector AF-currenllS tneretcre

• 3, 16 V (nns)

J
c

• Uc
R t o t

3. 16 V
.2m • O. 126 ,\ (rms)

The pea k values 0 1 the COllector vol lage (Ud and curren l (Ie) are higher 10 me value 01
tactor V"i ... 1.4. Th is mean, '

Uc • 3.16 V _ 1,4 442 V
Ic ... 126 rnA _ 1,4 118 mA ,

Th iS de lermmes me DC-operating poml cr tne Iran'l,tor :

UCE • 10 V (residual vo ltage)
IC • 250 mA

Since me uppe r IreQuency IImll can be In th e order 0 1 100 MHz. the IranSlt IreQuenc.,. 0 1 the
tranSistor should be at least 400 MHz A lr anSlllor 2 N 3375 was serecrec and the Circuli
d iagram I' gIVen In Figure 8.

Hf- -- , -_ · 18 ~

~llG O~: C£ ~ft"
l~ J)~·~r

-:-~ :~Ql I'"
Fig. 8: Flnll ampll fl.r 0' I locil osc lll itor chlln lor I hlgh.I...... r ing mi••,

The lo ll owl ng value, are gi ven In the da18 aheet 01 Ihe Iran'lalor lo r 'e - 250 rnA and I 

100 MHl :

C - 12 pF
Aout SOO c
tr 400 MHl
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The 10 110 ..... '"0 results accordlno 10 EQuallons 10 and I I

I. • 2

RaulxR .
Rout · R

n2 C • 2 x

50 f! x SOO n
5OO'"1'f .5"Ol'f • 55,6 n

Accord ln O 10 EQuallon 12. tne cu lOIt IreQuency of the ClrCUlllS

,
f co • 2 1!' RC

_ _,_ F • 2, 6 !i x 108 II I • 26!i Mil l .
6,2 8 x ', 0 n x T' x 10· ' l

The couplino capaci to r Ccoup 1$ reqUired lor DC-blocklnO rte ree cuve Impedance should be
low wllh respec l 10 50 Q al Ihe lo.....esl frequency of Inleresl W,th XC coup • 5 U and I •
5 MHz . the lol low lnO wil l reecn

C J
coup • 1'i5 x 1'iJT7 x
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ATV INFORMA TION
by J . Grimm, OJ e PI

The ATV 'r.n5ffl,tler descrtbed by OJ 4 LB ,n (1) was easy 10 bUild and gave I big boost to
the ATV mode. A "'"hgl.1 s.deband hlte, IS to be described In th" article whIch IS 10 be
touowec by turtner Informa l,on on ATV lechnlQues tn one 01 lh e fo llow ing edi tions 01 VHF
COMMUNICATIONS

1. VESTIGIAL SIDEBAND FILTER

According to the postal regulal lons. the Video lind sound Signall musl not .xctl4:ld the fre 
quency ranges 01 430 MHI 10 440 MHz or 1250 MHz 10 1260 MHz

CCIA Standard B IS usually used 'or ATV transmISSIons, and the 'allowlng Ift/quenel.s have
been standardized :

Video came'
Sound camer

43425 MHz or 1252.5 MHz
439 .75 MHz or 12580 MHz

1.2. Frequency lpeelrum cl lha TVurn.,.
The IrDquency spectrum at the compos,te Video output 01 the TV·camer. II I rom 0 MHz 10
5 MH z (Flg.1) The upper Irequency hm.. varIes conllderably t)elween cameras, and some
cheaper cameras co not go hIgher Ihan 3 S MHZ

•~DJ ' " I
I' ..,,- .

F~. 1:
M. an ampllluda d istribu tion0' th e composite vld.a . 1Inal
0'. TV-ca mera

The amplilude modulation 01 Ihe vroec carn er double. the Video band Width (upper and lower
SIdebands). Immateflal whel her low -level (IF) or high level amphlu<le mod uiai ion 'I used
(F lg .21
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Thi s means Ihal il is poss ible to e.ceed Ihe band IImi l s 01 Iha 70 cm band . as wen as 10
cause Interference 10 Ihe commun ications band jus l unde r lhe video carri er , The video ,nfo r·
mal lon will be heard as a w ideband. Interference type Signal

In th e case 01 the 23 cm band. part 01 Ihe lower Sideband is bound 10 be oulS.de ot the
amaleur band ,

t
•,
a••

Video ea rne r

•

,
, I

-t I 0
·115·0.7S

I I

Sound c."'e'
•, !. iI

I !3
~ i

~ "~l ~ 55 i •I - US

Fig . 3:
Amplitude char.cte ril1lel of a
TV .algna' according to CCIR· B

L = 30 turns of 0.2 mm
enammeJled copper wire
wound on 4 mm dia coil former
with sw -co-e (red)

Due 10 Ihe passband CUNe 01 Ihe tv-receiver (NyqUisl slope ). Ihe lower s.deband SIl;l nal mu SI
be tran,mlned allull ampli l ude up 10 0,75 MHz below lhe video camer. should Ihen tau al a
constant ral e and dIsappear complelely t 25 MHz below Ihe video cam er, Al frequenCies
higher than Ihe video camer. Ihe upper video sideband Wilt be 5 MHz rn bandWidth. and the
sound eamer IS 10 be found 55 MHz above Ihe video camer ,

1.5. R. all,. tion 0' CCIR ·S landard B

1.5.1. Li mi ti ng the video bandwldlh to 5 MHI

Cheaper TV·cameras have a band Wid th 0 1 about 3 5 MHz. bul acme frequency components 0 1
mor e than S MHz can also be present A 55 MHz trap should be cr eveeo at Ihe mpul 01 the
video modulator 10 ensure that no Video ' Ignal can appear In the sound channel

SUCh an ebsorpncn encuu IS given .n Flgur. 4 1I IS easy to ccoetruc t and can be aligned WIth
Ihe aid 01 a dlpmeler ,

r4 I VideoLjTV Camera ,.--...-~ Modulator

I r6 : 5 SMHz
C,IBDpf

Fig. 4: Tr.p lor the lOund carrier (5.5 MHI)
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1.5.2. Vutlgl.1 alcI.b.ncl 'lIl.r

In o rde r 10 ensu re Ihal Ihe lranamilled ATV-lIgnat conlorms 10 Ce IR-Sland.rd B , II IS
necess .ry 10 suppress lhe to....er (veshgl.ISldeb.nd) In one ol lhe 10Ho.... ,ng .... . ~s

a) SUI\..ble alignment o l lhe UHf ClrCUIls o l lhe 70cm Iran smi ller . This is necessary both lor
tc · level and high , level modulation . bul " d ll l ic uil io reahze In practi ce ,

b) ACI e LC -liltermg ailF level . ....h,Ch IS only po SSib le ....hen modul.hng II If uc....· level).

C) PassIVe LC- I,ller,ng I I IF leve l. also only posSIble lor modul.l lon aIIF.level ,

A passi ve Lc -uuer as in C) was seected In orde r to ensure l hal no unwented Ir equency
prod uc la were generaled due 10 ncn-unea nt..s ot tne aclive elem ents , An eccectebre co m
promise between reflect ion teete r. stopband a"enu.'lon• • oe exlenl ot cirCUitry to obl am
Ihe reQUired slope is provided by • Cauer Lo....-pass Mler (2) . The mell'lod ot calculal lon IS

also given m (2). The passband and stopb.nd ch. raCl erls tlcs 01 IhiS M er are given l no t 10

scale) in F1gur. 5.

>II " 111 " 1
'" , - - - - - ..,..,- =..,--- -;:;;1

DJHI
C D9 lH l

_I l l.n
" 
•~. '--J..'-I.l.IL".;:;---,i-,,------"'-''"'"'''''--!. ,

•
I
•

Jl I

,- .

The l ilter alope con lorma 10 CCIR -Slandaro B. the maximum ,nse rtlOn loss (passband) ia
0.1 dB, and the mln,mu m stopband allenualton II 31,2 dB; these Ir. calc ulated values, Inpul
and cutout Imped ance ia 60 (},

Only orlen la hon values can be given 'or the componenlS, The pr.'lmlnary allgnmen l 0 1 Ihe
reecn ent ci rculls 10 Ihe IreQuenCles gi ven in Flgur•• 5 end 6 can be made .... 'Ih the aid 01 a
dlpmel er , The capaci tance values are sel.Cled so Ihal lhe calculaled value ia obtained using
a trimmer and " ked cececuc e. All COils are wound .....th I mm diameter. Silver pla led or
enam ell ed copper Wlr.,

l 2: 9 ,5 turna, on a 5 mm co il tormer, green cora
l4 6 tu rns. 4 mm dla., sell -support ing
L6 : 3,5 lurns. 4 mm die . sell -support ing
L6 6 turns. 4 mm dll.• self ·support,n g
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_ . _4 U ' .. . f',.,' .-. U k ... .

r~·.:' :r~
• •t ~ " ~I "t. '- .--'~OJl II I" til" ,,, , , "'" t.'MII h ' !"h' "h' lJ I" li lt·

, , • • • •...
I I • 1 , ,

Fig. II: Cir cu it dIagram of l h. Ca u.r Iow-pa.. lII tar

r -- '0 - - ,
OJa'i •

I•
~· Ih~ · "Ir/. .~

rJ ... I I I ' I ,,~.- ( - . .- - It-.
b~'-.-J ~_*--.J

, ,

I
,,- ·. - i t - i..
' " "f T I r i I

1 S • , ,
Fig . 7: Conatrvctlon 01 Ina low-pa.. IIItar

TI'Ie 00 _ can be made Irom bran pla le o r PC-board malerial. The Inlermed la'e pa nels are

Cui Irom Ihin btu s plata ; Ihe l eedth rou ghs (nol feed l hroug h upacl tors, are located al lhe
cen lar 01 Itlese panel. A I weep me..urlng ayltem IS requ ired lor th e I inal alignmenl
(Ftgure II). An y TV-wObbula lo r (sweep generalOr an d oscilloscope) Carl be used The ahgn
menl requires some pall ence , sinc e II is neeeaary 10 align all elemenll allernalely in o rder
to obtain the requ ired passband cUI'Ve. Figure II sho ws the characlerlStlCI 01 an aligned
IiI ter (nol to scale) .

I

rvn l lg;al .. eM
Dand ' ,Iler

--.

Probe

- . <:EJ
Q~

CQ]
~, jOK'iIoKOpe..,

•

Fig . II: Alignment s.t -up

. n )t U,--
Fig . II : Nominal pa..b and cur ...e of the si de band flI ta r

The I tlter shou ld be p l.-ced mtc ci rCUit between l he vidao/aound combining c ircul i
(OJ " LB 00 1) and the inpol 0 ' Ihe UHF -m'~e r (OJ" LB 0(4).
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0 ' course . the UHF module can be aligned by Ir lal and error bu l Its perfor mance cen be
improved considerebty uSing a swoop-Irequency syslem , The TV '_p generato' IS con 
nec ted to the IF-Input 01 the module (PI 402) and the UHF-probe 01 me osc il loscope to a
terminatmg resistor at the UHF-ou tput (Pt405) SImple probes are no t sUllable for UHF UH

but prcvrde e su fllc lently good Indlca llon 01 the c harac lerlstlc curve Most probes WIll pro 
vide relat ivety constan t cha rac le nShCS (hnear or no t linea r) w ll hln !he trequency range 01
430 MHz 10 440 MHz. Mod ule OJ 4 LB 005 can also be used as demodulator lo r the OSCillo
scope. The passband curve given In (1) should be achieved

Furt her ernctes on ATV are 10 appear In one 01 the ne_t edi tions 01 VHF COM MUNI
CATIONS ,

2. R£F£R£NCES

( t ) G Salller; A Mod ular ATV Iran' iMler
VHF COMMUNICATIONS (5). Edl hon 111973. Pages 2 . 15
VHF COMMUNICATIONS (5). Edi llon 211973. Pages 66 - 80

(2) Prof . Saal : Der Entw urt von FIUem mi t Hil le des Katalogs Norm.erle Tlelpasse
Tele1unken, Back nang. W Germany

n 1 4 l , t

\\\

-
• , v

OJ 4 LB 001·005

Complete modular ATV transmitter for video and sound. Complete with all
part s excep t cabinet . Fully solid state with direct video and sound output
on 70 em. After completio n it is only necessary 10 connect camera. micro
phone and antenna .
See Editions 1 and 2/ 1973 of VHF COMMUNICATIONS for full details.
Total kit - prtce only • •• •• • ••••••. • • .• ••.••••••• •••••• • • ••• • OM 396.
PC-boards - pr ice only •• •• • • • •. • • . • • ••• • . •••• • ••. • • •. • • • • • . OM 50.-

Complete TV pattern generator also available.
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FM - HANDHELD - TRANSCEIVER FOR THE 2-m-BAND
b y R. l ellert. DC 3 NT

A handheld FM transceiver ' IS 10 be desc ribed Ihal provides a lota l 01 33 recei ve and 22
l ransmit channe ls in the 2 m band using frequency synthesis .... ,th only ~ cryslala . The
recei ver can be SWi tChed Irom repeater ou tput to repealer Inp ut at the louch 01 • SWllch.
The transce iver comprises a BFO lor nettmg. 1150 HZ caUlng lone cscuteto r. line tu n l"Q

(Rll) lor the receiver 01 t 30 kHz and prOVides In output power 01 al leasl 1.5 W at an
operating vol t8ge 01 apprO.,lT\II lely 13 V The audiO output power 01 2 W il authe.en l lor
mobil. use. A buill-In loudspeaker is also prOVided The chaSSIS and case _ re homemade;

Ihe ove rall dImenSions 01 the autho, "s prototype ara 220 mm by 95 mm by !l8 mm . The
we ig l'll 01 the tr ansce iver WIth bUilt-in N,Cd -accumulalor 11SV / 225 mAh) amounts 10 1125g
A photograph of the author's prototype is giy8fl In Figu re 1.

Ag. 1: On e 01 the tr lnK elyer . I rom Ihe . econd pro to lype . erle.

The meet importanl specl flcahons are as l o llows '

R e c e iv e ,

Number 0 1 channe's : 33 Channels with . spacing 0125 kHZ uSing only 3 cry,'al,
Sens.IIYlty : 0.35 uV l or 20dB SI N ral lo
The suppression 01 SPUriOUS recec ton :t 300 kHz Ir om selecte d cha nnel : > 60 dB
Image rejection: > 75 dB
Bandwidth o f the seco nd IF; 15 kH z

Curre nt dra in in stand by mode , 33 rnA
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Tr an sm ltt.r

Number 01 channe ls. 22 channels wi th I channel lpaClO9 of 25 kHz ulln9 only 2 Crystall
Ou tput power : 2 W at t3 .5 V
The IOpprellSlon of SPUriOUS si~als > 60 dB
Mod u lat ion characterllhC$ : 300 Hzto 3 kHz wi th a preemphallloflppro_ 6 dB /octave
Cunent dram: apprOIl 350 mA

The described transceoer II the result 01 further Deyelopment of Ihe original prototype
sene, wh ich have Improved II electrically, and have improved the reproduceab lhty and else
Of conetrucncn . The hrst seriel 01 four umts manufactu red as I club projet t worked
Immedlale ly etter ccnetrucncn A further 13 precee are now bemg conllructed lor o ther club
members . There are a few Im pOrtant pOmts which should be noted , however, which will be

glyen in the 'ollow lng cescnonoo .

1. DETAILS OF THE RECEIVER CIRCUIT

The receIVer (Fig ur. 2) II double converSIOn superhet haymg a hl'Sl IF 01 10 575 to 10825
MHz Ind I second IF 01 455 kHz The '''II local OSCIllator f:omprlllng (T 3) II crystal con
uouec: 'he thIM sWltchabJe crystlll 01 thiS cecutator oper8le 81 I third 01 Ihe requtred local
osclilalor hequency and delermme the receive frequency rangel The Irequency splcmg 01
e eee crystals al the local OSCIllator frequency amounllto 250 kHz, which provldel a range
01 t t channels hlymg a spacln9 0' 25 kHI , The second oscilialor (part of I I) operltes In
conj unction With Induc to r L 10 and can be SWitched trcm 10 t20 to 10370 In tt atepe 01
250 kHz With the aid o f the channel SWitch 5 2 and tt trimmer ceoecuors Thll means Ihl t
33 receive channels resul t (3 II 11 . 33),

A spmdre trimmer capacitor (C 35) 01 6 pf II us.td lor l ine tunmg, A contact on the transmit
receive re lals ReI 1 connects a fu rther tr Immer IC 36 or C 37) In the tranlmlt mode whIch
compensates lor the lrequency spacing be tween transmitter and receiver (IF). ThIS IS
because the same OSCillator is a l!O Uled In lhe Iransmlt mode. The transmit s,gnal is
' requency modulated ullng the varactor diode D 1 whIch IS coupled to the rellOnant CIrCUIt
01 the OSCillato r

It is mainly the stability 01 Ihls oscillator and 'II resetablhty on I wttchmg channels l hat
de termines the quaMy 0' thIS transceiver The great adyanlage 01 IhlS syllem II thl t It
reqUires only a very Imall numoor 01 cryslals The two most Important Itlled capacllor. C 40
and C 41, are styrollex capacitors having a wottung Yoltage 01 l OO V or more. In the case 01
all preYlously construc ted transcelverl , the ' requency doel no t vary by more Ihan I kHz
alter swi tchmg on, and the lemperature dependence IS In the order 01 + 300 Hz/OC,

Two VHF preampli fier Ilages (T 12 and T I ), two bandpass 1IIIers, and a reaonanl CirCUIt are
prov ided In Ir ont 01 the mixer (T 2) which crevoe a very good u lt lmale selec tiVity and Image
reJection . The VHF bandWidth amounts to app roximately 08 MHz, which me..ns that
5S B-signals In the lower part 01 the bM d WIll be slightly suppreued Th. hr" thr.e tren
Sisto rs are Sihcon-PNP-typel (BF 324), which has the advanlage that lhe cold endl 0 ' the
collec to r CirCUits are grounded It Would be poSSIble for germanlum-trlnSlsto~ such as
AF 106 or AF 139/239 to be used here, however. no atlamptl were made In this directIOn,
TI'Ie second slage (T 1) possesses. li ttle l eedback due to the low yalue 01 the base by·pass
capacito r (220 pFI· This is provided 10 compensale lor the losses in the bandpass hlter
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The selectlYlty in the IIrst IF In the order 01 10,1 MH z II provIded U,Ing two relOM nt clrculls
(L 5 , L 6) and a cera mIC 1II1er F I , The reqUired sig nal " no t amphll ed . bul It IS led directly
10 the second mixer whiCh i. accommoda ted tog elher With the second osc iltll lOr in the
inl eg ra l ed c ircui t I I (TBA 120).

The selec l iyity in the seco nd IF 01 455 kHz is orcvtced by lhe ceramic Il lle r F 2 haYing a
bandwid th 01 15 kHz. The ulllrnate selec tlyi ty of the used I lller type only amounl s 10
approximately 45 dB II th iS is no t sufflc lenl, an addl lional LC-c ircu it (L 14). whi ch II sho wn
within da shed lines in the ClrCUlt diagram given In Fl9ur. 2. can be added

The neceSSi ty of th il addi tIonal resona nt cirCUit w ill be IClen If a IIgnat Ipaced 50 • 200 kHz
from Ihe lle lected Irequenc y is I trong enou gh to drlYe the wi deband ampll li er 12 and open
the $Que lch ,

A special feature is prOYlded In the po wer supply 01 the two Integ rated c irCUits 11 and 12:
Sinc e each of th ese Integ rated CirCUits reqUired 15 to 18 mA at 12 V, bu t are able to operate
success lully at 6 V, they neve bae n connected In seria l With respec t to the operating \loUaga
Th is means tha I bo lh Integ ra led circuits Only reqUire a power 01 12 V and 12 mA

The bea t frequeo cy osci lla to r (B FO) il main ly used 10 adJult the recei\led frequ enc y to l he
exa ct cen ler frequency ct Ihe channel (zero bea t) , The transillo r T 6 OSCillates In con
lunc t io n WIth the 455 kHz retonant ci rcuit compriSing C 49 . C 51 I L 12 and is \IefY looMly
induc tl yely-c ou pled to Ihe di scr imIna tor L I I . ThiS Ioole co upling ensures Ihat the
frequency II not pvlled The BFO II I Wltched on toge ther With the cal li ng -lone-oSCill ato r
w ll h tne aid 01 SWitc h S 4 (Pl 9 - Pt 20 - Pl IO) The calling lone hal no ettec t In the rece-ve
mod e, and BFO does not interf ere In l he transmil mod e. The ad\lantage of thl l IS th at only
one pUlh bullon I w ilc h is required for bot h modes: th e f requency spacing Irom the opened
repeater w ilt be observed Immedl8tely In me race l\le mode and l he BFO can be , wl tc hed 011
after the recer....r ha s bee n ad justed to the correct frequency.

The AF -signal is fed \lla the po tenhometer P 2 10 the AF amph ller, a. wall a. po tenllOmeler
P 3 and a highpa51 II lter 10 the SQUelc h ci rCUit The highpa51 lIIt er II main ly proVided to
that only the h igh-frequency nOIse components are passed Diode 0 2 IhillS the DC vo ltage
at the base 01 T B in • neoa live duect lon when only noise voltages are presenl 10 thai lhe
mean vetue 01 the DC-voltage and the no ille vonage become more posIllve al tne eeuectoe
Th is l ignal ctoeee transistor T 11 With the aid of the re<:lll lcahon by Diode 0 3.

The operational amphlier 13 II provided as AF am pli fier , wh ich leeds tne co mplemen lary
t,an l lstor T 9 - T 10. Half the operating voltage il presenl al the out put II 13, as well as al
the mrerconoectec emi llerl 01 the ou tp ut stage 10 that lhe outpul tranSistors ope rate in
Crass C Without blal . Due to Ihe feedback \lia the RC-link R 29 1C 71, and due to the low
voltage of the Q8rmani um tranSisto rs (appro x_1S0mV), lhe d lllOl'1 lOn factor remain low
inspite etire c lass C conditions . The advanl age ll ine ....ry tow cu rren t o lapprox . 2 rnA

2, CIRCUIT DESCRIPTION OF THE TRANSMITTER

The c ircu it diagflm 01 the tran lmiller 11 gi ven in Flgur. 3 The Ir ansmil signal result s by
mi ll ing Ihe VFO Ilgnar (10. t2O to 10.370 MH z in 11 slep' 01 25 kHz) obtained from me
rece ive boa rd with a crys tal-contro l led li gnal 01 134 880 or 135.2058 MHz. Thl l allow. 2 x 11
• 22 l ranamll channell to be ob tained . The two cryslals (0 4 and 0 5) o &c:Ulale at one lhlrd
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01 the required Irequency. in olher wordl tn the ~ 5 MHz range The cryl tal oSCIllator (T 101)
III boltt up m a SImilar manner 10 the I lrll rocer osc.lIator 01 the recewer A somewtlal higher
ou lput power II ob lamed by using. smaller emllIe r r""'l l0r

The crysla l frequency il tri pled In IranliSl0r T 102, pal&ed Ihrough l he bandpass ,.Il er and
reaonanl ci rc ui t lor selec tiVity. The VFO vol tage ia ampli lled . I lll ered in the resonant cucurt
L 105 · C ' 12 · C 114. separated mto two antip hase l igna ls (18QOl and led to the pUlh-p ull
mixer ,

Resistor R 107 limi ts lhe VFO lignal together wll h the low collector curr ent 01 T 104 in
ordef to ensure thai the mixer IS no t overdrlven . Rel,Slor R 150 tn the 135 MHz CirCUit il
prOVIded lor the same reason .

Ttle push -pull mixer compriSIng T 105 · T 106 '1 no t prov'ded With exte rnal balancing sin ce
thi, would requi re addi tional meaSUring equ.pmen l Measurement l have I hown that the
resonant CirCUit L 106 can have IUch a high a, wh ich can cause the voUage gam to be too
h igh and cause timitmg Thil, in turn , w ill cause spurious s.gna ls and harmo mcs . ReSistor
A 151 has been provided to avoid tms.

A lou r-llage selec tive ampli ller II prOVided after the mixer. which amplilles the reqUired
s.gnal to approx 1.5 W oulput . An harmonic ,.ller '1 prov.ded at the output .n add,tlon to
the reqUired Impedance translormatlon CirCUli

The modulator ccnerete 01 IranSlllor T 113 and the ope raho nal amplll .er 14 The RC·va luel
are been selec ted 10 that a redu ct ion 01 the lower frequenci es and a preamphasil 01 the
h igh er trequencies takel place. Thll IS also to compensate for the reduc tion .n gam 01 the
operahonal amph l,er at higher Irequenc 'es. The gam II hIgh enough that l he ,ntegrated
ClfCUl1 wil t limit tne AF voltage, The harmonics generated dUring the limiting proc ess are
suppressed In the subsequent RC IInkl sulllc•."lty 10 that no interference appel!lrs in the
adjacent cha nnel. The b.al voUage lor the veraclor d iode 0 1 is provided by the votlage
stabilizer via PI 111 and the voltage dIVider comprising R 140 I R 142. The senSltlv lly mu st
be adlus ted acco rding 10 Ihe microphone, and po le ntlometer P 101 il provided for th il The
maximum trequency deviallon can be adJUlted on pcrenucmeter P 102.

2,2 17SO.Hz-CalUn; lone

The calhng tone oscilla tor il accommodated on I he receiver boa rd , and Ihe cirCUit il given
in Flgur. 2 TranSistor T 7 operates as a RC·oscllla to r: frequency and am plit Ude are
adjustable . II the osc illator sho uld no t com mence Operahon immediately. th ia will mean that
th e gain 01 tranSistor T 7 il 100 low. In Ihi l case. the value 01 resillor R 17 I hould be ce
creased 10 39 or 27 Ohm. However, it is not advisable lor the value 01 thil leedback relistor
to be al ways this low alnce the osci llator will provide a distorted vol tage II the gain Is too
h igh. The calling tone oscilla to r ia aWltched on 10000her w llh the BFO.
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3. OTHER PARTS OF THE CIRCUIT

The vcnece stabi lizer is also acccmmoeatee on the tran smu board (see Flgur. 3) Transistor
T 111 is a PNP· type: the unstabil ized yol tage is led 10 the emrtt er. This c ircuit hilS the
advan tage that a di llerence voltage of eocrox.0,2 V between inpu l and ou lpul yoltage will
still be co nt rolled Even when th e con nor ci rcuit is no longer be able to operate al fairly low
ba ttery yoltages, the votteee enuereece will still not be more than 02 V. The Yoltage divider
co mprising R 145 / R 146 and the diode 0 102 SWitch on lhe yoltage stabilizer. As soon IS

the ou tpu t voltage is mo re than apprOll. 3 V lh is w ill block diode 0 102,

The battery-check mete r measu res the dllference between the input yoltage and the stabl 
Iized output yol tage , This ensures thai the yoltage range 01 Interes t is spread oyer the scale
01 the meter without I aener diode been reqUired . The full scale deflec tion (app rOIl IS V) is
adjusted with resistor R 149.

The transceiv er is provided With 3 relay s: Rei 1 SWitches the frequen cy cc rrecncn 01 the
VFO be twee n transmit and receive: Rei 2 SWitches lhe opera ting yoltage bet ween transmit
and receive (it is only the VFO and the second IF amphtrer that remain connected to the
stabilized yoltage). Rei 3 SWitches the anlen na between lransmltt er and receiver, and its
energizing coil is connected In parallel with thai 0 1 rel ay Ret 2. The LEO 0 105 IS connected
in series with mese energ izing COils to indicate the lr ansmil mode , In order to ensu re th at
eu ene rgi zing coils obtain me l ull operat ing voltage for energizing. the LEO is b ridged by
C tSO. The relay curr ent Will charge C 150 up to the th reshold voltage 01 the lEO. The
relays wi ll no t become deenergized - since lhe vol tage required for holding the relal s is
always Iar lower than the YOltage requi red lor energiZing It This CirCUit ensures that the
curr ent requ ired by the LEO will no t load the accumulato rs The etectrciync cececrtor C 153
is accommodated on me transmit board l or space reasons, Thi S capaci tor is used lor l itter
ing th e operating voltage 01 the VHF preamphller stages.

4. COMPONENTS

4.1. Rec eJ"er

T I , T 2. T 12:
T 3, T4. T 6:
T S, T 1, T 8:
T 9:
T 10:
T 11.

o 1:
0 2, 0 3:
04:

11,1 2:
13:

F 1:
F 2:

01 :
0 2:
0 3:

30

SF 324 (Siemens. Phili ps)
SF 199 (Siemens) or 8F 224 (TI)
8C 413 (Siemens ) or 8C 108
AC 187 K or AC 175
AC 188 K or AC 117
BC4 15 C (Siemens) or BC308 C

BA 138 (apprOIl. 11 pF / 4 V, Siemens) or 88 l OS

t N 4448 or simi ler Silicon diode
C 4 V 7 zener d iode

T8A 120 (ncr TBA 120 S!)
TBA 221 B or 741 CM

SFE 10, 7 MA (Murata)
CFM 455 E (Murata)

44.608 MHz HC-18/U (or HC-25/U)
45.008 MHz HC-18/U (o r HC·2s/U )
44.9166 MHz HC-18/U (or HC·25/U)
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Ind uct ance Turns Wire Direc tion Tap Ir om FaCing
enam .copper 01 Winding Cold end board

L 1, L 3 42. c.a mm I,. J ,n'
L2 4 25 08mm I,. I . tart

L4 4,25 08mm right I .tart

L5 35 Olmm coupling , t2 /0 t

L6 40 0.1 mm coupling 6 /01
L 1, L 10 " 0,25mm righ t • .Iart

L6 475 0.6mm righ t . Iart

L9 475 08mm Io. 2 ,n'
L l ' ,L 12 60 0.1 mm right atart

L tJ ' .2 08mm I,. •• atart
L I4 30 - 40 0,1 mm

Coil tormere: 4,2 mm diame ter , 14 mm long, sw-ccee (red) with the excep tion 01 LtJ
VHF-core (brown)

C 1 - C It : 22 pF plaatlc ten tnmmer 7 dla, (Philips, Dau)
C 20, C 22, C 4(): 47 pF Styrollex (Siemens )
C 23, C 41, C 71: 220 pF Styrollex (Siemen.)
C 35: approlt . 4 pF ceramiC .pindle tri mmer (Philips)
C 38, C 37 : 13 pF (or 22 pF) pintle ten tr immar dia , 7 mm (Philipa, o au)
C 55, C 56: 820 pF StyroUex (Slemena )

CeramiC ersc capaClto rsllhould be used lor all other pF and nF values,

C SO, C 61 - C 63, C 66, C 68. C 74 0.1 lI-F plastiC 1011capa cito r, spacing 7.5 mm
C 72: 100 lI-F1 25 V aluminium electrolylic
C 73: l00 ll-F / 16 V, max 8 mm diameter

Tantalum drop type elec trolyllca Ihould be used lor all other values .

P 1:
P 2:
P 3:
P 4 :

5 1:
52:

ReI t ... Rei 3:

2.5 kOhm tr im mer potenhometer. spacing 5/10 mm
25 ko hm log , mini ature poten tio mele r
1 kOhm lin . miniature polentlo meter
25 kOhm trimmer potennornete r. spacing 5/ 10 mm

2 walers, 3 contacls miniature rotary switch (Elma)
I walera, 11 contacta min iature rotary SWitch (Elma)

RS · 12 V or AH - 12 V (NaUona!)

T 101, T 102, T 104 - T 108 BF 199 (Siemens)
T 103, T 112: BC 413 B or C (Sl8men. ) Of BC 109 C
T 109 : 2 N 3866
T 110: 2 N3~

T Il l : BC 415 (Siemena) or BC308 C

D 101: C 5 V 6 zene r-diode
0 102, 0104: 1 N 4148 or aimllar Silicon diode
01 03: 1 N 4003 or Similar rectil ier diode

0105: LED
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14: TBA 221B or 741CM

04: 44.960 MHz HC-18/U (or HC-25/U )
0 5: 45,06833 MHz HC-18/U (or HC-25/U j

C 113, C 114 220 pF Styro lle_ (Slemenl'
C 130, C 134 22 pF plastic l oll tr Immer, 7 mm dla (Philips. Dau)
C 131, C 135, C 138. C 14(1 40 pF plasllC loil or cerami c tnm mer

Ceramic diSC capa Cllo rs, 5 mm spaCIng l or eu Olher pF and nF values ,

C 143, C 146, C 147, C 149 0 1 ltF plastiC IOil capaCllo rs, spacing 7.5 mm
C 151, C 153 100 I' F 1 25 V alumInium elec l rolyhc l

Drop-type tanta lum eleclro lytl cslor all o lher uF-value s,

Inductance Turn l W i re tnrecuon 01 Tap Irom FaCing
enam copper Winding cold end board

L 101 " 025mm right • lIan
L 102 4 75 0,8mm nght
L 103 4 75 08 mm righl
L 104 4 2 0 8mm right r.ou pllng 08 t coupl below

08 mm copper

1105 22/coupI25 0 1 right 11 coup!. above
spacmg 1 5 mm

L 106 4 . 0 8 mm nghl 23
L 107 3.75 08 mm right
L 108 4.2 08mm lell
L 109 4.' 0,8mm right

L 110

}L 111
L 113 4 0 8 mm ien 4 '2mm lormer
L 114
L 116

L 112 1 2 08mm rIght 4 '2mm lormer
L 115 2. 0 8mm ~" 3 mm 10nTler
L 117 2. 1.3 mm 10" 8 mm lormer
L 118 7 0.8 mm righ t 4 2 mm lormer
L 119 3 u.s mm rlghl 4,2 mm lormer

L 120 - L T23 10 · 12 0.25 mm on reSIstor I kOhm / 0,5 W

L 1'24 s na mm right 3 mm Tormer

P 101: '2.5 kOhm trimmer pc tennometer. spaCing 5110 mm
P 10'2: 10 kOhm mmmer po tentiometer. spacing 5110 mm
P 103 : '25 kOhm trimmttr poTentiometer. spacing 5110 mm

Si 1 mrc rc rose 1 A With holde r (Wlckmann)

Further details regarding the PC-boards, co mponent locahons. co nstruc tio n and ahgnmenl
are to be br ought In the seco nd part 01 th iS artl cte in one of the ne_1 edi lion s 01 VHF
COM MUNICATIONS,
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A NUMERICAL INDICATION SYSTEM
Part II

by K. Wilk, DC 6 '1'F

The prinCipal 01 coereteo 01 Ii'll. nu merIcal ,!\d leah on syslem was deSCribed ,n pa rt I (1)

The sysl em II no w to be described In more de tai l IOOel he, w llh Ihe block d iagr am g lyen in
Flgur. 1. and the mdlvidual modules dlKUued l Flgur• • 2. 3. 5 and 6) The compl" l.
sys le m comprlM1 the fo llOWing functlona' g roups

1. Pu lse Generator
2, HOrizont al and vert ical ceuecucn
3 . Fo rmation 01 the indi vidual im age segmen ts

4 Recodlng

5 Segmen t serecncn
6. Serachon sw,lches
7. Video sig nal synthesIS
8 . Power supply

With th e e~ceptlon 01 the po wer supply, these groups are accommodated on the lollow lng
p rin ted ci rcu.t boards

DC 6 YF 008 Pulae generato r and Video SIgnal syn thesizer (1 and 7)

DC 6 YF 009 Selector SWllches (6)
DC 6 YF 0 10: Numerical generator (2. 3. • and 5)

A PC· bo ard hal nOI been design ed lor the SImple power supply SInce thiS can be con
struc tec as requ Ired
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1. CIRCUIT DESCRIPTION

1.1 Pu l. e ge ne ra lor

The blOCkl de'$lgnate<l w ith 1 rn l he upper fight hand co rner in the blOCk diagram g,yen ,n
F~ur. , are used .n the pulse genel1lltor Further det ail s ale g,yen In l he c,rcu.t diagram to r
PC-bOard DC 6 YF 008 (Figur. 21

An e_ac i c lOCk generator II lormed by the monostable mult,y,bra tor t 802 and 1803 w hich
al terna tely key each other at the eod of the monoslable state The oulpul IreQUency of the
Clock generator can be adluste<l to 1 MHz wll h the a,d of reSIstor R eI" The Cloc k I r.
Quency .s the h.ghest Irequ ency present .n It'e system . and all o lher pulse tra,", are derived
IrOm 'I ThiS Clock pulse de lermll'l" the wid th 01 a segmenl .n l he ho rizontal plane The
period durat ion of 1 l'-S co rrespond,ng 10 1 MHz results.n a ~menl w,l h 01 apprO_lma lely
1/50 of the plclure tube wldl h The clock Ireq uency .s I ,rsll y d ,Ylded by J2 In lhe
double-flip-ltop 1804 and the decade co un te", 1805. Il!06, 180 7 and 1808 to Iw .ce the
homonlal ceuecnco frequency 01 31 250 Hz . and then by two 10 obta,n the horlzonlal de
flect ion frequ ency 0115 625 Hz. and Ihen d lYlded by 62510 obl"n lh e Y,,, I,cal oenecuon tre
Quency 01 50 Hz The monostable mulhy,brators 1809 and 1810 are used to form the
reqcnred standa rdi zed sync hroniZing pu tses lor the ho rizon tal and Yertlc al eeuectoo . These
pulses can be taken as pOs,tl ve or negat lye gOing pulses lind lurther processe d as requ ired

' .2. Datlactlon of th e vldao Image

The gr Oups deSlgnatEl'd w,lh 2 in the upper nghl -hand corner of the block d,agram are

required for th.s: (see Fig ure 1), Tna CHCUlI d iagram 01 t hll group IS given In module
DC 6 YF 010.n Figura 3.

The veee .mage II d ivided mt o a large number o f apprO_""oI tely sqUolle f,e lds lhe hOri Zon
lal leng th 01 a f lftld IS determ,ne(l by t he Clock Ireq uency of 1 MHz. Whereas the vertical
htllght resulls from 10 o f a tOlal 01 312 linn From th.s 1a"l8 number 01 poss,ble SQuares . •1
is only a sma ll number at the center 01 the pICtu re lube thll are uMd for ,nd,ca tlOn 01 the
d.g .l s The se t!&lds or seo men ll are numbered Irom the edge of the picture lu be . and It.
commencement 01 lhe cou nt '1 delayed "Iter ob tai ni ng the reqUifed number 01 f 'eld s. lhe
COun t Will be stopped The fo llowlF'lg t ime seQUence mu st be malntatned for 10rm.stlOn 01 the
seg ments In lhe vert ica l plane

II Vert ica l sync hrOniZing pulse , Resel of th e cou nler .

b) Del ay 01 lhe count commencemen l . adj ustable and determtn" the upper edge of the
eerectec f ie lds

c ) Coun !.

d ) Diseblement o f the count until the ne_t vertlcal syn ch ron izm g pulse appea rs,

Th e same lime sequences are also valid In the hOrizontal plane; the above informaii on Ihen
is rerer red to the ho rlz on lal syn chroniz.ng pu lse and the hOrizont al plane ,

In tne ci rCUit diagram given in F1gur. 3 , the honzonlal synch roniZing pulses are led 10 the
decade divider 11009 via connectIOn poi n t PI 1029. buller l1002a and the gale I lOOse. Thi l
delerm lne. the height 01 the segment , , mce It is only each 10th pu lse Ihal i. passed via a
further gate I lOO6b to cou n ler 1 1010, Alter the ver l'cal sync hrOni ZIng pulse ap~rs. wh ich
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Co lumns tmes
• •, , ,, 2 3 4 5 7 2 3 4 5 6 7 8 9

4t16 • 2 • 2 • 10

m n k 0 P q r 5

I '0'3 I '012 I 1014 I '015
SN 7430 N SN 7404 N SN 7430N SN 7430 N

· 5V

16

I 1018
J
4

A

•C
o
II
BI/R8 0

R"
P I 1017
P I 1016
P I 1015

•
g te-dcba DP

I 10'6
SN 7448 N I 1017....'0'9 SN 7410 N

a>
§

a>
s

eo
s

a>
s

eo-o

• I 1020
SN7430 N

Output
Pt 1011
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IS lad via PI 1030 and bu ffer I lC08a to the re1ll!t Inpull 01 croce I 1010. the coun ler Will be
rese t 10 0; Ih ls means Ihat a logic I level Will be preaent al the outpuls 01 gate I l006d. and
Ihus open gate l OO8c At Ihe same time the vertical synchronlzmg pulse will commence the
delay 01 tne monostab le multlVlbrator I 1007, wh ich con tro ls the gate I l 008b via the a
outpu t . It is only aner the delay 01 11007 15 completed that each t Olh homontal pulse III
passed to th e cou nter . ThiS means that the monol lop I 1007 determmes the poSItio n 01 the
image in the vertica l direction Alter the 12th pulse II led 10 the coun ter, the horizo ntal
sync hro ni zing pu lses are bl ocked via I 100&1. I lOO8c. This means that only a limited
number 01 pu lses are led to lhe coomer. whose BCD values are decoded In the
cede-converter I lOt 1 Atler the blockmg period signals are preMnt at the outpull 01 I lOll
lor l ines t 10 9. which Will then disappear

FOur 1011 01 seven verhca' co lu mns are now gene rated rn a SimIlar manner 10 the nIne
honzonlal lines. The 1 MHz clock pulses are used Instead 01 the honzontal synchroniZing
pu lses. and the hOrizontal synChroni Zing puloos are used Instltad 01 the verncer evnc bro
niZing pulses The co unt is made up to 40, and 10 steps are provided lor each 01 the lour
adJacen l digits, The dig its and the decimal pom ts requ ire a lol al 01 M ven steps. wh ereas
th e ot her three Sleps lorm the spacing between the digits, The BCD,slg nals 01 the Units
counle r J 1003 are con ver1ed in to decade SIC;Jnals In the codltr CirCUIt 11005 Signals With the
or der 01 1 to 7 are l!'Ien available In • sequence at the ou tpu ts 01 I 1005 The ou tpu t
Signals 01 the tens-ccamer are led Irom the ou tputs PI 1006 to 1009 to the selec tor SWitch
lor dr lvmg the lour ad,acenl numerical Signals

See lh e blOCkS deSigna ted Wllh 3 In the upp er figh t hand corner 01 the block dlaglam teee
Figu re I ) The CirCUi t d iagram ol lhls module ISglvcn In Figure 3 lor DC 6 YF 010

Nme lines and seven col umnS result In a area 01 63 Ile'ds 'or each dlgll inclUding deCimal
pomt (OPI , A number a ' gates are used 50 that dl lhtrent widths 01 homontal and verhcal
bars resul t. which are deSignated wllh Ls (see Flgur. 4)

The lo llow ln g resulls Irom lelt to fight

I ; Narr ow vertical bar In co lumn 1
m : Wide vert ical bar tn COlumns 1. 2, 3. 4, 5
n Narrow vertical bar In column 5
k Narr ow vertical bar In co lumn 7 (OPl

From above

o.'q
r :
s :

Narr ow hOrizontal bar In Itne 1
Wide hOflZOn lal bar in lines 1,2.3.4.5
Narrow horizonta' bar In hne 5
Wide horIzon tal bar In Imel 5, 6. 7, 8, 9
Narrow hOrlzont a' bar tn line 9

o

!
• • q

• m •

. , n , ~

,

These bar. are generated at lhe outputs 01 gates I 1012, I 1013. I 1014 and 110 15 These are
used to 10rm the seven segmenll ot the dig itS and deCimal poln ls . They are designated With
a· d. or OP, For ex-ampte. the segmenl _a_ IS lormed Irom bars m and 0 The ANO·conl lgu 
renon used lor th is comp r.sing gales 11017. 11018 end 11019 are used SImultaneously lor
SWltchmg on and I Wltchlng oil the segmenl
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1.e. Recodlng

See the blOCks deSignated with" In Ihe block diagram [see Figure I ) The cu cuu diagram II
given In Figu re 3 lor DC 6 YF 010

The numerals to be Indl caled are led 10 the data in pull in me 'arm 0' acn-ccce Thll code
is usually used lor data transmiSSiOn Digital measuring equipment such lIS IreQuency
coun ters. or dlglta' voltmeter. usually have BCD-outputs. they can be directly connected to
thiS pomt. However, SInce 'he Indication IS made In the 7-8eliiIment ·mode. a code convers,on
IS requrred which is made In Integraled Circ uli I t016

The seven segments are deSlgnaled wl lh a to 9 (FIgure " ) The 'all OWing tab le compares Ihe
decimal number (step ). BCD-Inputs and 7-5eQmenl-oul put s 01 'he Integrated Clfcul l SN 7446
10 enctner

Step BCD - Coda 7-.agman t-co da

• • C 0 • b e , • I ,
0 0 0 0 0 I 1 1 1 1 I 0
1 I 0 0 0 0 1 1 0 0 0 0
2 0 1 0 0 1 1 0 1 1 0 I
3 I 1 0 0 I 1 1 1 0 0 1
4 0 0 1 0 0 I 1 0 0 1 1

5 1 0 1 0 1 0 1 1 0 1 1
6 0 I 1 0 0 0 1 1 I 1 1
7 1 I 1 0 1 I I 0 0 0 0
6 0 0 0 1 1 I I 1 I 1 1
9 1 0 0 , 1 I I 0 0 1 1

1.5. Segme nl ..Iectlon

BlOCks designated with 5 in Ihe block diagram (Figure I ). The CirCUlI diagram IS given 'or
DC 6 YF OtO In Figure 3,

As has been prev,oosly men lloned. Ihe slonal to be displayed IS selucled Wll h the aid 01 an
AND-co n' lgural lon using gales 11017 10 11019 The InleoFlted CirCUli 11020 lorms a
numerica l SIgnal (OA-conllguration) tram tne outpul slgnall 01 ' he gale .

1.8. SeleClo r switches

See the b loc ks deslgnaled wllh 6 In Ihe block diagram (Figur e 1), The Circuit diagram IS
given lor DC 6 YF 009 in Figure 5

The selecto r SWi tches (mul tIp lexer) I WIICh one 01 the lour 5·B lt words 10 Ihe oulpul In
Order 10 ec Ihls. the con trol Inpu t 01 Ihe required word mull at logiC t level. and Ihe
co n l rol Inputs lor the othe r words at logiC O. The con lrol inputs are deSlgnaled wll h 'he
rom an numera ls I 10 IV, They correspond to the nu merals indicated on tne screen (hi to
4th posI 'ion) . The ope rallon A' 'he multiplexer IS laken over by ' ha AND-con llguratlons ot
in legraled cirCUits 1901 to 1905, The l nlegraled cl rcuIIs 1906 and 1907 comblna ' he
co rrespondi ng outpuls 01 gale 1901 to 1905 (or A. or B In order 10 lorm an OR-conllgu ·
ration. Input and cetput are 01 the same phase, exception Ihe Ilgnal l or Ih e decimal pOint
is also avail able in inverted 'orm. For Ihe application in question . lou r hnes A. B. C and 0
'or eac h digi t, as well as tne apprOprtale decimal polnl Ilgnalll I Wltched to I he output
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See Ihe blOCks desIgnated wIth 7 in me b lock dIagram (FIgure 11· See circUli dlRgrlm gIven
lOr DC6 YF 008 in Figure 2.

A video sig nal wilh an amp il iude 01 approx. 1 V I 75 Ohm can be taken Irom con necucn
poin t Pt 806. The video signal co mpriaes the horizont al and vert ica l synchronizing pulaes. as
well as the numerica l lignal. The synchro nIzIng pulaes are com bined In gate I BO l d . which
IS ava ilable in a neg atIve gOing lo rm at the output 01 l BOl c. The numerical SIgnal led 10 the
input Pt 808 appe ars at the output ol lBOlb as a posI tIve goIng SIgnal lor whIl e numerals on
• dark b.ckgrourld. The outp uts 01 l BOl represent open collectors The combu'\8d synchro
n izing signals 01 dlllefl flQ . mph tuOe are added al Ihe base 01 tranSIstor T BOl . Tlu l Ilmple
addI ng CIrCUli ensures that no video SIgnal appear' durIng the dura tIon 01 Ihe Iynchronlzlng
putees This is aChieved w llhoul addI tIonal measures by the merhod 01 numerICal Ilgnal
generation. I BOta is used lor invert lflQ the numeflc.' l ignal TranSIstors T 801 and T 802
mon ilo r the sig nal I t the base 01 T BOl at high Impedance and pass II vIa resislor R 81 t to
oul put Pt 606 , The c utout impedance amounts to eoo roe 75 Ohm ,

us. Power aupply

See the blocks designaled WIth 8 Irl the block dIagram (Figure 1), See Ihe CIl'CUII dlagrlm
gIven In Figure 6

51 DJA T B ,0 I C2000 LM 309K

1

9V J · SV
• of 10jJF220V SOHz •

lA 10V
, 700 ~F 0. 22~F Tontal

20V ~

LM ISGI309 K

Fig. 8: Circuit d iagram 01 the powe' aup pty

The curr ent draIn 01 the Whole Iyltem amounlS to app ro. 600 mA al an operatWlg voltage
01 5 V. The ci rCUIt 01 lhe po wer supply is greally Slmpil loed by use 01 an In legrated power
supply. In tne author's proto type . !he in teg rated CirCUIt lM 309 K (or SG 309 KI II used The
In legraled c irCUli is mounted on Ihe case l or heat d lsslpal lon

The cc noecncn dIagram 01 the lM 309 K is also gi ven Figur e 6 , ThIS Integra ted circuli has
bee n especially developed lor rre po wer supply 01 TIL-Circu its, It IS protected by bo th
cu rrent li miting , and a ctrcuu agaInst ther mal overload (II E....n wllh rhe mosl unl l vourable
ambient COndI tIons . the permllsable vo lla9O lOleranc.. 01 TIL CHCUlts wil l not be
esceeeee
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2. MECHANICAL CONSTRUCTION

The three printed CirCUit boa rds 01 the nume rICal ,ndlcahoo .ystem are all double coa led .
w ith Ihrough ce nrecra and con lorm 10 the European standard sile 01 160mm by l00 mm .
The connections are In me lor m 01 a 31 pIn plug The lol low log component rocaucn plans
show Ihe component SIde 0 1 the boards. whereas the olhe r side 01 the boar d II given sepa
rately lor c larlly.

2.1. PC·board DC eYF ooa

Pulse generator and video Slgoal syntheSizer The componenl rcc eto n pl l n and th e com 
ponent Side 01 the PC-board are given In the Flgur. 1. The other Side 0 1 Ihe PC-bOlrd
DC 6 YF 00 8 la given in F1gur. a A pho tograph 0 1 th e autors proto lype IS given In Flgu r. 9

F}g.9; Photograph of th. author'. prolotype DC 6 YF 006

The ccnnecnoepo ln lS are as !o llows (In - inpu t; out - output).

PI 801 :
Pt802:
Pt803:
Pt 804 , Pt 805:
PI 806 :
PI 808:

Reler ence (0)
Qui Inverter
In. nw ener
.s V
Out video signal
In video or numer ICal .,gnal

Pt81 6:
PI 821.
Pt 828:
PI 829
PI 830:
PI 631:

QuI. ver1ltal synch pul ses
QuI. vertical synch. pu lses
QuI. horizon tal . ynch . pu lses
QuI. horizon la l synch. pul ses
QuI. c lock pul ses
Re!ereoce (0)

1801 -1810:
TOOl . 1 802:
C 801-C 804
C 805 , C 806, C 808
C 807 , C 810:
C809:
R801 -R820

Inlegrated nL Cift;Ulls In DIL-eal8
BC 108. BC 413 or Similar ,,11C0n "F Iran5lSl0r
CeramiC capacllors
Styro lle. cap aci tors
Taot alum elec lrolyt lc capaci tors
Ptesnc toll capacitor
Cart:!on resistors. rna• . • paclng 125 mm
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2.2. PC-bo .rd DC IS VF009
(S.I.cto r Iwllchl

The componenl loca hon plan and concuctcr lid. 01 the toero .Ire g' ....n ,n Figur . 10. The
Olher s ide 01 tM PC-board i. Shown in Flgur . 11 A photograph 01 the authOr'. pro totype IS
gi.... n in Flgur. 12.

The eormecuon poin ts ar. al lollo ws (In.• Input; Oul • output)

Pt 901 : serereoce point (OJ
Pt 902 : Out Invertec OP-signal
Pt 903: Out OP'lignal
Pt904 . Pt 905 : + 5 V
Pt 907 - PI 910: In. dala 1sl dIg it
Pl911: In, control 1st d ,g ,1
PI 9 12 - PI 915: Out. data 2nd d'g,t
Pt 9 16 · PI 919 In. dala 2nd dlO'!

Pt 920 : In. control 2nd dIO'!
PI 921 - PI 924 In. da la 3rd dIg,!
Pt925: In. co ntrol 3rd digi t
Pt 926 - Pt 929 In. da la 4th dlg'l
Pt930 : In control 4th dig,t
Pt 93 1: Beterence (OJ

OP I. OP II. OP m, OP IV:
In. OP' lignal (111. 2nd. 3rd. 4th dlg't)

Fig. 12: Photogr.ph of Ih••uth or '. prototype DC IS VF 009

2.2.1. Component d. t. ll.

1901 - 1908 :
COOl :
C 902 - C 905:

Inlegrated TIL circu'ts in DIL-call8
Tantalum . Iect rolytlc capacItor.
CeramiC capaci tors
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2.3. PC·~rd DC eYF010 (n"m.rlul v.n.r.lorl

The componenl location plan and Ihe componeni' 1I<Se of the PC·board are gIven In
Fig" ,. 13 The ctner . ,de of the PC·board III glv.n In Flgur. 14 A pho tO'Olfaph 01 the
eutncrs pfo lotype " glv~m In Flgur. l S

The connecllon po,nll are a. fo tiow.
lin • Input Out • outpull

PI 1001 Reference 10)
PI 1003 In OP-IIgnal
PI 10()4. PI 1005 + S V
PI 1006 • PI 1009 Oul. COnl rOI 01 the Nlector SWI tch
Pt 101 1: Oul numeflcal 'IOnal
Pt 1013. PI 1014, PI 1018, P1 1019 In numeflcal da ta
PI lOIS. PI 10 16. PI 1017. In 7-le1:lmenl module
PI 1028 In c loc k pUIN'
PI 1029 In horlzon lal . ynchrOnlZlng puis..
PI 1030 In. vertlca t Iyn chronlzlng pulll8S
PI 1031 Refe rence 10)

Fig. 15: Phologra ph ol lh. 8"thor'. protoly~ DCe YF010

2.3.1. Component de1811.

I tOO l - 11020.

C 1001:
C 1002 • C tOO9 ,
C tala. C 1011:

R tOOl , R Hl02
R 1003, A 1004

Inleg raled TTL-e:IfCl.lll. In D1L-ea.e

Tanta lum elect rolytIC ceoecncr
Ce ramic d ll c ceoecncre
Plasl lC lo ll capacllors

Carbon rellslors. max apac,f'IO 125 mm
Trtmme, ' ....Ior
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3. COMPLETE SYSTEM

The wir ing plan give n In Flgur. HI show, the « nerccnoec ucn 01 Ihe Ihree PC-boards and
the powe r supply. The power supply connections are deSlgnal ed wIth 0 (0 V) and • S
( + S V).

o . 5 Vld . oslgno l 
Output

I( 1 l ~

I G) L

v - Syn

H - Syn

I (~ _, 3 5) ~(7 _.(11) . ~ ',Yr I ~ " 1~ ~ 21 11 2 ~ n
1'1 4 (i') til 10 11 ~ 16 (ii) 20 12 14 26

U ,

lMHz

, ) ,. , "" I 0 A A

\I ll1J 1511 l\1
10 11 14 III 1&

. . "

Data i npu ts

A C 0 e
'--v--'

I
1sl d ig it

o C 8 A
'--v--'

D
2nd d ig it

A 8 C D
'-v-'

m
3rd d ig il

c C 8 A
'--v--'

[]I

4th dig il

Fig . 18: Int. rt:onnectlon of lh . thr •• modul. ,

of. PREPARATIONS FOR OPERATION

Aller chec king me components and wiring 01 the Pc -ecero . the cloc k IreQuency II adjusted
with the trimmer rel lSlor A 814 to 1 MHz. ThIS is done to the aid 01 ' reQuency co unter or an
OSCilloscope wI'h calibrated de'leclion .

Firstly ensure Ihat the vari Ous diViders are working correc tly ; Ihe freQuency at the and 01
the divider chain can be used lor IrllQuency measurements It II pollible lor inltance to
chec k tne pulse tra in at PI 816 or PI 821 haVing a 'rllQuoncy 01 50 Hz. 10 the power line
Irequency. Alt er co nnecting this system to a video mOnitor, a digit and a dec ima l poet I
Ihould be similated 81 BCD-Inputs 01 the numerical generator instead 01 uSing the select or
' Witch module DC 6 VF 009

In th il case the sim lla ted digIt w iU appear l our 1m.. on Ihe mon itor .
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Eumpl. : Cormecllonl PI 1013. PI lOU . Pll018. PI 1019, and Pll003 'f. co nnec ted 10 Ih.
O-point PI 1001. Thl l wIn cause 0,00,0, to appesr on the monitor The POSllIOn of numerals
can be adjusted with Ihe aid 0 1 R 1003 and R 1004, They wIn ulually appear In the center ot
the picture tube.

5. NOTES

Var,ous CirCUits are to be descrIbed in the ne~1 ed illons 01 VHF COMMUNICATIONS that can
be connec ted to thl l numerical indlcal lon . Yl tem An AF-counter , a dlgllal cl OCk (ho ur. and
minutes) and a numellcal selec tor ci rcUlI are under development A d igital voltmeler ha.
already been descnbed In (2).

s. REFERENCES

(I' U. Tillmann: An Integrated 5 V VOltage Slabihzer lor 1 A
VHF COMMUNICATIONS 6. Edition 311914. piges 114 - 116

(2) K. Wilk : A Simple O,gltal Voltmeter
VHF COMMUNICATIONS 6. EdllIOn 1/1914. page. 18 - 29

Introducing the new
JAYBEAM Quad Antennas
Co m pac t, hlgh--galn. and robull

Technical spec",callons :

Gain (dBd)
Ho rizontal beam wld th ( · 3 dB )
Mall ima l po wer rating (kW,
lenglh (m )
Weight (kg )
Wind loading (kg) al 160 kmfh
Boom diameter (mm)

Q " / 2m

10..
1

i e
2 7
22
32

OS f 2m

12
ss,
2.
3.
33
32

Verlag UKW-BERICHTE, H. Dohlu s oHG
0 -8523 BAIERSOORF, JahnstraBe 14

W e.t-G erman y - Tel ephone (091 9 1) 91 57 o r (0 9 1 33) 33 .w
B.ftk M;Couftl. R. ,fI.,.-baftk E, t.ftQ. ft 72411, PO.IIIc/IKkkon lO N~mba'g 3l)IM.8!,8
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A SIMPLE DIGITAL CLOCK
by K, Wilk. DC 6 YF

Tt'Ie ClrCUI' 01 Ii'll' dlg,tal c lock '1 v.~ easIly ccneuocrec uSIng nL-inlegraled e,rCUl" The
BCD -cOded OUIpul signal, can be u~ 10 drive va. tOus d,lI.renl ,nd,calor c, rCUlls nlll

means that 'I .s also sullable 10' use w 'l h the nume"cal In(lIClIor system descrIbed ,n (1) . lor
which 11 wal actually deSlfilned T.... power lone Ir~uency (SO HZ) IS used a' c lOCk Outpull

are available tor lou r dlg,ls IwO each lor hOu~ luplO ;<14) and minutes

1. OPERATION

The ope'alton 01 the ClrCu,1 IS 10 be de scrIbed w,l h Ihe Jud 01 the blOCk dIagram O've" tn

Flgur. 1. The smusoldal power hntt IreQuency 0 1 50 HI " converted onlO • SUllable square

wave Signal w,ttl a period 01 20 ms on Ihe pulse shaper Th'l .,onal II then passed Ihrough a
30 1 (06 msl and a 100 1 diVIder ,n order 10 Obla,n one pulse every 60. (1 mInu te) Durmg
norma l operllllon , the minute pUIMtl are passed 10 the minute Ind hours counters The

BCD·coded ou tputs 01 these cou nters can be d irectly ted to the requIred Indicator syslem . An
in termedi ate storage as used In Irequency counters and digItal vo ltmeters IS not reqUired .
smce th e state 01 the counter does not chang tl between the minute pul ses.

CirCUi ts are p rovided to set the hou rs and minutes These ccmpnse a setting SWitCh,
suppression crrc uu , and SWitc hing CirCUit The suppreSSion circuit ensures that no ellt ra
pulses are prOVided due to contac t bounce when changing Irom the aeliing 10 clock mode
The lelllno Irequ ency was 'ound ellpertmenlally. too Iowa frequency rnul!»In a long sellino
lime, wh ereas II w il l be di fficult to eet the clock II the selling frequency II too hlOh.

~~ ~::' 1"01 1------,f- j-llli..-.--------,
I~~FII

I
COunt,r,I'lOurl

T'nt, UrI, tl
Outpu ll Hour, DC 6YF 0l1

Coun t'f,m,nulfl

T, n l Un,t,
OulPuts ~ I nur..

50

Fig. 1: Block diagram ollhe s imple dlgil., clock DC • YF a"
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2. CIRCUIT DESCRIPTION

The CirCUli d iagram 0 1 me d.gl tal clock .s g,ven In Flgur. 2. A matching c.rCUII compriSing
IranSlslor T 1101 is provlded al Ihe input 01 the pul" shaper The Slonal at Ihe collec to r 01

IhlS IranSl slor is at TTL·le ver. The slope 01 the pulses 15 Increa sed ..... ,thoul "ller In the
Schml tt-t fl gg er inputs 01 the suoseouent ,n...erter I 1107 alb,

The 30 + I d,...ider comprises Ihe two decade counlers I 1101 1+ 3) and I 1102 1+ 10); I 1101
15 connected so Ihal It IS raset 10 0 ... ,a tne reset Inpuis ener receuucn every th ird step 0 1

Ihe counter " The pulse lm'le at the ou tput ot tne d....ider (30 + 1) amounts 10 0 6 s

The 100 + I d,vider compnses counters I 11031 + 10) and I I I~ (+ 10), The pul se repel lt lon
l ime at tha ou tput of Ihe 100 + I dl ... ider amounts 10 60 I - I minute ,

The m lnule counter IS l ormed by the decade counlllrs I 1111 lor the unll s and I 1110 tor the
lens I 1110 IS connected so Ihal It IS reset to 0 auer e...ery s,_lh pulse ot lha coun ter

The hou r counter comprises the decade counlers I 1109 'or the um ls and 'I 1108 10f the la ns
The counter ..... ,11 be reset 10 0 altar the 24th step ",'a the resel Inputs .

The selling CirCUits lor both minutes and hours are Idenhcal Each cam p",es a suppression
cuc urt lor the sell ing s..... ,tches and the s.....rtcnes Ihemsel...es. When the clock. IS oper/l l lng In
the norma' c lock mode . connec tions Pt 1117 (1121) and Pt 1118 (1122) 0' me selhng ci rCUits
are connec ted logether In thIS case. the gale ou tpu ts ..... 111 be at the lollowlng le...el

I 1106 c (I 1106 aj : Log iC 0 (L)
11106d(ll106b) : Log.c I (H)
1 1105c(l l 105 aj : LogiC I (HI

Th.s means Ihat the mlnule (or hou r) pu lses are led ' rom I 1104 (1110) 10 the .nput 0 1 the
mmute (o r hour) coun iers,

Whil st seiling the time. ceoeecnco PI 1119 (1123) and Pt 1118 (1122) are connec ted together ,
The !lIp. flop CirCUli com priSing I 1106 cld l a/ b) ensure s thai Ihe I tale 0 1 the Ihp·llop outputs
changes al 'he I" " contact 0 1 the mechanica l cemects 0 1 the sell ing I ..... ,tch so that any
contac t bounce will ha...e no effect. A I lmple Ihp · 'l op c ircuit II e tten used 'or l uppressing
mechanica l contact bounce Setflng pulse s With a pu lse repet it ion lime 01 08 5 are now led
to the coumer Instead 0 1 the minute or hour pu lses

3. MECHANICAL CONSTRUCTION

The digital clock. IS buil t-u p on a double coated PC·board 01 100 mm by 160 mm (European
sta ndard size) .....,lh Ihrough ce etecte I... Flg.3).

The connections are al lo llow, (In . Input Out . Output)

PtllOI ,11 31:
Ptll02,1103:
Pt 1104. 1105"
Pt1117 ·1119
Pt11 21 -1123:
Pl l l 07 - 1110:
Pt 1112 - 1115 '
Pl1l 25 · 1126
Pt1l 28 · 1130

Re'erence le...el
In. 10 ' A 20 V, 50 Hz
In. +5 V OC
Setl tng , mtnulel
Sell ing. houri
Out. mlnule units
Out, hour un it s
Ou l . hour lens
Out . mtnule tens
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FItl· 2: CircuM d"gr.m of the dig'.' clocll DC. 'F 01'
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FItl, 3: pc·~rd DC • YF 011

' 5V PI 110 .. PI 1117
" 0lj 7 ooerc te

P I llO, PI1l18

"~ " )1 S. t
DC6YFoll PI",g

Minute s

PI ,111
lOV", PI 1102 Opera te

1103 PI 1112

" P llIOI PI "ll
5.,

Hours

m¥ !::!!:'~~ ~~ ~~~::: ;:::: ::: _I:::
< < " < ..

Ou tpu ts

Ag. 4: Eat.mIIl connection.
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4. COMPONENT DETAILS

All integrated enccus are digi tal TIL-types

11101 • 1104. I 1108 - 1111 Decimal counlers SN 7490 N
11105. 1106 Gate SN 7400 N
11107. Gate ($ch mlfl ·tr lgger Inpu ls) SN 74 123 N
T 110 1: TranSI!JIOr BC 107 or Ilrnil ar
C 1101 Tanta lu m elec tro lytiC capaci to r I " F I 10 V
C 1102 - 1105 CeramIC capacitor 0,01 - 0.1 IO F

S. EXTERNA L CIRCUIT

The required e_Iemal Wlrmg and conpcnenu .tre given In Figure 4, The seiling SWllches are
change-over Iypes Due 10 Ihe bUIII·ln sUPP'eulon CirCUits. no scec-et demands are plactld
on tne conlac is The mlnule and hour outputs can be connected to any Indicato r sySlem With
BCO-Inpul

6. PREPARATIONS

An operallng vollage 01 .. 5 V Ihould be connected to Pt l l04 and Pt l1 05 The curren t drain
I' apprO_lmalely 250 mA An AC vol lage 0 ' 10 to 20 V (50 Hz) IS now reqUired No alignment
or adj us tmen t IS reqUired The time reecout II sel by deprftSlng me M lling bu llon un lil Ihe
reqUi red li me IS Indicated

7. ACCURACY

The accuracy 01 the dlgllal cloc k dependl on the slablli ly of Ihe po wer line frequency As IS
known . lhe long ·l lme slabll ily II beller Ihan the short- lime slablhty smce Ihe Irequency IS
contro lled by the elec tr ica l 8ul hOIlI,", An accura cy of .! 0025 % (2 5 .. 10"", per week I'
usually c et e.oee. however , the network perm lls short- time flu c llon l 01 :l: 2 %, In Wesl
Germany. lhe reg ional power stations mu st ereconnec t ' rom Ihe main network II the Ire 

quency devlallon IS more lhan 5 "" ,

8. REFERENCES

( I) K WlIk : Numerlcal lnd lCllhon System . ParI I
VHF COMMUNICATIONS (71. Edi tion 411 975. pages 2500 _251.

(2) K Wllk Numerical Indlcahon SySlem, Part II
In Ihl s ed lhon 01 VHF COMMUNICATIONS
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ANTENNA NOTEBOOK
Antennas for Mobile Telecommunications, Pari II

by T, Bin.n, OJ 0 so I G 3 Jva

4. DEVELOPMENT OF A CIRCULAR -POLARIZED MOBi lE ANTENN A

The dem and s placed on such an antenna were Omnid irectio nal cnar ec tensncs In all pol a
r izati on planes, as well as acceptance 01 all ccre rceuc o anqres. This was lound rc be

d tlh cult to achieve in practic e, and several dil loron! contlgurallons were trie d before SUlI 
able eo teonee were touno The l,fSI group of antennas that sahsl,ed mese demands are
shown In Figure. 1 10 3 They are 01 Similar deSign 10 th ose used laler on OSCAR 1.

f DJ0BD 1:
~D

Glauf'br . ' 0' rOo l Cila l$!'br .

Figur• • 1 • 3: V.rlou. type . 01 cenled crolna ·dlpo les uud

All three antennas cc nsetec of two canted dipoles led 9()0 ccr -ot-cneee which W8tt!
mounted in a plane 9(lO teem anomer There are two method s o f matchmg these antennas
to the teecer cable: FIrstly to use II gamma-mat ch tor each antenna and feeding the
an tennas with a 9(lO phasmg cable; secondly direct teed 01 each dipole With ccexrer cable
With appropriate mat ching and phaSing cable The author pre fers the second method ,
especia lly lor mobile operation where SOllmg and contac t problems are some tImes severe,
The pro blem was to match and phase two canted dipoles each havmg an Input Impedance
01 30 · 40 Ohm at me cen ter. Smce no lower impedance cab le than 50 Ohm was available.
the author used a matching and phasing harness as Shown In Figure 4 II will be seen that

each 01 th e can ted dipoles is In terconnec ted via an eecmcer 1../4 . length 0./4 . \I F) com
pnsmg two pe reuel-cormected 75 U cables ThiS results In an Inte rconnection cable impe
dance 01 75/2 • 37,5 U whIch IS SUitable lor connection to the canted dipole The resul ting
feeclpoin l impedance o f the mterccnnecree dipoles now amounts to 37 ,5/2 • 18 75 U
which can be matched 10 a 50 U cable USing a ),/4 • matchin g translormer 01 30 U A. SUit
able ),/4 - trenetoemer link can be made Irom oarauer-conoectmq two )./ 4 pieces 01 60 U
cable

These an tennas were devel oped several years ago and satisfied the actua l demands placed
upon them , However, the ~ga i n~ 01 the antenna o f · 6 dB on the lest rang e ( ·3 dB lor
cmmenrecuceer cherectenenc and lu rther - 3 dB lor c lf cular-polarll ll l lon) did not satlsly the
author, although Ihe Iull advantages 01 SUCh an antenna were realiled for non-line-ol -sigh l
applications ,

Since mainly verti cal polarization is used lor mobIle commumceuons. and since a vertical
whip provides an omnidirectional cnerec teneuc . It was decided to use such an antenna
ins tead 01 a cenrec dipole In Ihe vertical plane The autho r also deCided to use a halO
rather than the canted dipole lor Ihe honlontai plane due 10 ItS eeuer omnidirec tional
charec tensnce. A ccaxret dipole was used lor the vertical elemenl due do the ease 01
mo untmg it on a ski -rack or Similar , and also because no additional mast was requi red
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1 . 1</4
'150 In
pora ll tl 1 _ 1</4

600 in
parallt l

DJ0BO

>o n

Flg. 4: MatchloG u bla u.ed lor Interco onecting two u nled dlpol..

5. MECHANICAL CONSTRUCTION

5.1. Vartlcel Ele meot

The vert ical elemenl can be made Irom alumll'llum or almllar mel,l lublng The aulhor used
25 5 mm I' '' ) alumln'um tubmg lor the lower plIrt 01 Ihe coaual anlenna W,th a velo clly
lact or 01 095 due 10 the vlClnl ly 01 Ine coaxial cable and mounllng aHuCfure. a lengt h 01
),f 4 x 0.95 - 494 cm resu lt s. The upper elemen l la somewha t longer due 10 lIs velo cl ly
teete r 01097. ;'/4 .097 _ 5045 cm A alalnle" , Ieel whi p and b.ase 01 a Jaybeam TA 4

mobile anleona were used by tne au lhor. bul a S""lable base and upper e'emenl cao be
con, truCled at home. lo r mstence . I rom bran lublng and an apo.y casl lng The dImenSI ons
are given In Figure 5

<
50J.5cm

- )O ,4e m -

(;om"",
match

1
!
II

Ag. 5:
Dlmeoalona and conatruc:tlon
of the nrtlcal ele me nt

Flg . 8:
Dlmen . lon. aod conalructlon
of th e horlzonla ' ele me nt
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5.2. Horlzontl l [ '-ment

The hOrlzontal element is basically a convenho nal square halo Ilmlllr to thl Jlybelm
HM f2 m. This halo is so InexpenSive th ai II IS nol really wor1hwhl le conltruc tln g 11 Irom
alumin ium or bra.. tub ing It uses • gam~ match .IS feed . The dImension s I nd .I draWing
01 the hal o .Ire gi ven In Flglolr. S

5.2. Mounting 01the Antennas logather

The hal o is mounted to tne co . xi l l antennl at tha co ld upper end 01 the lower element 01
the verti cal entenne . as shown In Figure 1.

Sin ce Ihe Jaybellm HMf2 m is designed lor mountin g In upt o a 25.5 mm (1"1 mal l . Ih ll can
be easily ach ieved by drl llmg a hole Jusl be low Ihe lop 01 the lower alemen l 01 the coa xli l
antenna through wh ich Ihe mounting screw Cl n be placed

The co mbi ned
clamp

antenna can be mounted 10 a car rIck , masl etc . With Iha aid 01 I SUil able

-

Fig . 1: Mounttng of the .ertleal and hodlonlal alemenll

J.f, ·YF J./, • 'iF J./, • YF
Ant A •

l l~~::~"
• • AnI 8". 50 .

Ag. I : Phallng cable for Inte rconnec tion 01 lhe vartlcal and hor lzonlal etama nls

So ELECTRICAL CONNECTION

There are WWlral ways 01 interconnecti ng tha InlennlS. Any 01 the phasing sySlems
deSCribed in VHF COMMUNICATIONS lor ctoued yagl s can be used With th.... I ntennl S
Fat ins tance. 11 will be poSSIble 10 _ Ieet si x pol lrlZlhon mode s If the SWllch lng system
described in (2) IS Used. However, Since th iS Inlennl II mllnly to be used l or mobile Ippll·
Cl tions wh. re conhnuous SWllching II not worthwh ile . I phasing Irrlngement I S shown in
Figure I would be sui table .
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Thi a phasing cable can be eeccre cceteo within the lower element 01 the coaxill I nlen nl flO
that on ly the actu al teeoer to Ihe slatlon can be leen leavl"g the bu e 01 the anlenna II the
diameter 01 lhe lower elemen t IS too nanow lor Ihia, the Interconnec tion shown In Figure 8
wou ld al so be possible .

), /, . YF A" t8
>.//. . YF

A'" A

~) :£:7
Any l!!\i ll'!

7 ..
son son

Pora ll 'd 7'!ln
,ob~'

Fig . 8: Al l ernal l...e me lhod of Inlerconnecllon Ihe ...ert lcal and horlzonl. 1elemenl s

In this case. the two antennes are l.rSlly interconnec ted with an electrical ),/ 4 length 01 50 0
cebte. and the result ing leedpOlnl enpeoence 01 25 U I ranslo rmed up to approxlmllely the
cc nec t impedance uSing a ),/4 matching Irans lo rmer 01 two parallel-con nec led 750 cable.
(e.g , AG -59/Uj .

The I ina l version developed by the aulhor possessed. 3 (4), phase d,IIerence between the
two planel to lurther tncrease lhe diverSity eHact Measuremenls made on lhe anlenna in
comp ariso n 10 5/8 ), I nd ),/ 4 wh ip anlennas have I ho wn It 10 be conlide rably superior to
convenliona! wh ip antennal, and at no time was II lound Inl erio r, However , one word 01
warning when uSing l uch an anlenna in conJunc l lo n '0'1 111'1 circu lar po larized l latlonl : The
po larizatio n 01 the mobile l ig nal changes consl antly accord lno to whether Ihe car i l driVing
lowards or away bern th is . 'at,on , as well as depending on whether Ihe direcl lionai. a
. ignal w llh one reuectrcn or two renecucoe II received , In Ihis case. II IS adVisable lor
Circu lar pol arizahon 10 onl y be used al one end 01Ihe CirCUlI ral her Ihan bo lh ,

SUCh an anlenna would alflO be very sullab le lor IIxed 1II IIo n U98, especially a. receive
anlenna lor repeaterl , Further developmenl i l bein g made 10 oblaln a . i milar anlenna lor
IIxed stal lo ns thaI po....se. Ihe same characlen.hcs. bul h'Oher ga.".

, . PHASIN G OF VERTICAL ANTE NNAS FOR MOBi l E AND FIXED OPERATIO N

ThiS developmenl ran logelher '0'1 111'1 the developme nt 01 the circular-po larized mob ile
antennas The main aim was to oblaln a dlV1Jra lly et/ecl 10 avoid the Jarge Iluclultloni
be tw een m-cneee and oul -o f-phase Signals received due 10 mullipal h propagallon, II wa.
fou nd tnat lhe prev.ou.ly descr ibed anle nna WIS more , ul la ble lor 11'11' appllcallon
However, several Inlereshng I lnd lngs resul led In Ih ls expertmental proorlm which ma ke II
usefu l l or a number 01mob.le and hxed sl alion appltcl tlon.

II shou ld be noted Ihat a phased arrangemenl 01 1'0'10 or more antennas '0'1 111 I I.ays have a
certai n dlreclfona l characlefl"lc in the Iranlmll mod e whi ch can be chl nged by I lle nng the
pha,lng between I he~ anlennas The reason why the tran.mll mode il underlmed, il
beca use i t was lound Ihat di llering chl rac tertshc. wer e presenl In Ihe rec eive mode , II was
found Ihat the directional charac teristic I' only . I rlc ll y presenl when me received l ig nal
provide. an equal am plilude 10 both anlennas, In Ihe exlrem e case where only one anle nna
receive. a cer1aln .ignal (e,g when a multlpath I .gnl l II beinO cancelled oul in one
anlenna), the other anlenna will provide a VIrtually omn.dl recltonl l charec le nlllc, Allhough
there ere en Inl lnl le number 01 combinallon. of . paClng. end pha.mg ano'. s, the eUlhor II
to ..teet on ly a lew speci l lC lpacingl and phese ang tes Ihel pro vide uselul chlreClen ltlCS
The elm i., to oblaln bi.(j lr eCllone ! charaCleri.tics that can be , wllched lor endllre or broed·
aide radiation.
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The beSI pallerna are oblained with an an leone spaclflQ of 3/ 8)" (0,375 ).,) . )., /2 (05).,1 and
5/8)" (0 ,625 ).,1 and only lhese spacing s are to be co nsidered In this arll cle , Since on ly a
broadside or endllre charaCler lStlc il required II II on ly nece..ry to co nSider phase
dllferences between Ihe anlennal 01 ()O and 18lJO. The phasing cable reqUired to achle~e

thi s, IS gi~en In Fig ure 10 end 11.

The58 phasing cab les can be used tor en spacings. The phallng can be SWIlc hed by uSing
tne Circu it given In F'vure 12 The elltra )., /2 cable Will not interfere when the OOphase
dl tterence ia selec led . Slnee II ' orms a )../2 open slub .II tee design frequency ,

AnI 8 150111

'" '" ""

Ani 8 1,>onl

Fig . 11 : Phaalng cable requlrad 10 oblaln an andllre characterlltlc

'" '"

AnI B I'!lO Oi

"2
""

Fig . 12: Arrangement lo r swllchlng tha phasing lor an and'ire 01 broadSide characta rlltlc

PhOto. d ,ll ••• n, . 0.175 ),. 0.'>),. 0.62'>),.

O' (I) ® (()
An I A AnI B

• •

8 ~180 - @,~ '~

Fig . 13: RadIation panern l obtained at ""arioul Ipaclng and pha aa dltt arance l
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The radiation pallerns obtained usmg the above phasmg cable allpaClngs of 0,375)., OS)'
and 0.625 i.. are given in Fig ur. 13.

II will be seen Iha t fhe mos t favourable pa llern lor two omnldlfecllonal anlennas IS obtamed
al a spacing 01 05i.. . The reduc tion In beamwidth providel a gain over a lingle. emm
cuecuoner antenna 01 apprOltlmately 3 dB dependmg on the Ipaclng

This means lhal It .s possible to ob tatn a very etnc-ent array lor mobile. portable or l i lted
stahon use Ihal is able to provide a oaln 01 3 dB (two )./4 groundplanesj. 6 dB (two 5/8),
anlennas) or 8 dB (lor two I tacked 5/8 ), coltnearl) wllhout mechanICa l rota llon.

Nalur all y, II IS also possible 10 use two 01 the described Clrcular -pola rlled an tenna s In such
a phasing arrangement
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LINEAR AMPLIFIER FOR 70 em USING A 2 C 39 TUBE
Further development ol l he ampllf 'er deacFlbed in ed thon 3/72 VHF COMMUNICATIONS

-

• Sllver -p laled

• Ready-Io-ope rale

• Supplied Without lube.
po wer supply and blower

• Price OM 438.-

INTERDIGITAL BANDPASS FILTER FOR 23 em
Similar 10 that described In &dIllOn 3/7 1 VHF COMMUNICATIONS

The advanlages 01 in lerdigl lal ,.lle r. il well known High IIopband IllenuatlOn and low
Inaerl ton loss , The cu rve and insert iOn 10.. valuet are virtually independent 01 IN' match ing
(the Illier can be shorted Or have an open cucurt when an isolahon 01 II '...t 6 dB . . ..,.
between thi, point and Ihe IIU8r).

Pri ce WIth BNC SOCke" .•••.. ..••••• " ••. ,.
Pri ce Without sockels . . ..... .......•
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STANDARD FREQU ENCY OSCILLATOR
WITH AN ACCURACY OF 10"

Ready-la-operate, aged and aligned as descr ibed
in edi tion 2/ 1975 of VHF COMMUNICATION S

.,..

•

View w ith coye, removed
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NEW

High-Performance VHF Equipment

2-m-SSB/FM-Transceiver SE 400 digital

As tou nd ing that such a htqh -que lrty Braun pr od uct is availab le at such a low
pri ce ,

There is no co mpennon wi th respect to the eenamvrty. cross mod ulati on
rej ection and selectivity o f the Braun SE 400 di gital. The requ ired mode : CW,
USB , LSB , FM or FM-repeater is selec ted at the push of a button. Co nt inuou s
lun ing from 144 MHz 10 146 MHz. Digital frequency readout. Au toma tic fre
quency shi ft of 600 kHz in the FM·repea ter mode. Au toma tic sideband rever
sal can be selected for satelli te communications (OSCAR 7).

Fully solid state w ith silicon tr ansistor complement. Outp ut power 10 W.
12 V operating voltage, and built-In AC power supply .

Built-In loudspeaker, S meie r, wa ttmeter. receiver fi ne tunin g (RIT), squelch,
and cal ling lone.

W rite for full techmce! details

Karl Braun
Co mmcmcenona Equipment

0-85 Nurnberg
Detcheteratr . 13, W Germany



~ CRY STAL FILTERS OSCILLATOR CRYSTAL S

~ m~lO SYNONYMOUS FOR QUALITY
AND ADVANCED TECHNOLOGY

NEW STANDARD FILTERS

CW-FILTER XE·9NB eee table

SWITCHABLE SSB FILTERS
for a fixed carr ier frequency of 9.000 MHz

XF-9B 01 XF-9B 02
8998.5 kHz for LSB 9001,5 kHz for USB

See XF-98 for all other specifica tions
The carrier crystal XF 900 is provided

Filler Type I XF'9A XF'" xF·9C xr-so I XF·QE XF-9NB

AppllClll!on sse sse AM AM 'M ew
Tlllnsm'l

Number 01 crys lals 5 a a a a •
3 dB bllrldw,dlh 24 kHz 2.3 kHz 36 kHz 4 6 kHz 11 5 kHz 04 kHz

6 ea band width :2 5 kHz 2 4 kH z 375kHz 50 kHz 12,0 kHz 05 kHz

Ripple < 1 dB < 2dB < 2d8 < 2 dB < 2dB <05d8

losell,on lOSS < 3dB < 3 5 d8 < 3 5 d8 < 3508 < 35d8 < 6 5 d8

Z 500 0 500 0 500 0 500 0 1200 0 500 0
Termination

C 3Op' 3Op' 3Op' 30 pf 3Op' 30 pf-
(65Od8)17 18eceen B (660d8)18 (6 sceai1 8 (660d8) 1 8 (6.60dB12.2

Shape fllc tOI
(68008122 (680dB}22 (6ood8)22 (680d8)22 (660 d6) 40

U ltimate reie<:tlon > 45 d8 > 100 d8 > 100d8 > 100 d8 I > 90 d8 > 90 d8

XF·9A an d XF·9B comple te WIth XF 901 , XF 902
XF.9NB complete WIth XF 903
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