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An 400 channe l FM t r ansce iver with synthesizer (10 kHz sp ac ing,
144 -1 48 MHz)
Fur ther molkl lea of the OK I PH p le asey r eceive r
A mi niatur e 2 m co nve r te r
A hlKhly selective conve r te r fo r r epeaters
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A MODULAR ATV TRANSMITTER

Part II: Modu les OJ 4 LB 003, 004 and 005

by G. Sattler, OJ 4 LB

3.4 . NBFM WITII THI!: SOUND IF-MODULE OJ <I LB 002

The sound I F m odule OJ <I LH 00 2 oper-a t e s ac cordin g to the CCIR-litandard with
a frequency de viat ion o f !. 40 kHz, eo Ihat a maximum bandw idth o f 120 kH z
re"uUII lor the Bound s i gna l, U this m odule I. to b.. u . ..d {or nannal amatt'ur
NBFM t r l n s ml n lon . it I, only ne ce eeary for tht' va r-ect c r diode SA 124 (U 20 3,
appr-c x , SO p F li t 2 V) to be ..xchllngI'd lor II. t ype HA 1\0 or HA 149 ( e pp rcx
10 pF or 8 pl" li t 2 V ). The IH ' · out put powe r and the edju eeme nr ran ge r-ern atn
practlcally un aU e red , bcw e ve r , the osci ll ator wll ! op.. ret e at a Ir-equency a ppro 
dmll!.ly 6 Mll z h leher. If th e RaJl'll' local osc illa to r frequen cy o f 47 3.1 5 Mll z
requlrpd for ATV operation is a1ao UlIl'd for con version o r the NHFM. it will
be polI.lblt' by adju llltml!nt o f the co r e of induct a nc e L 201 t o obtain any r equfred
output rrt"quency In the vctce Inneml' l ion portion or the 70 c m band ( -430 MH~

to -433. 5 M II ~ ). The fr-equency etablUty of the modlffed lIound ·!I-' o lcUlator 1.
bl' ttt'r than that or the wldeband fo'M ve r-etcn, e tnc e the c epac tre nc e of th e SA 110
diod.- only r-ep r-eeente a ,man pert or the total reecnent circuit c a pacit a nc e .
or c cu r ee, a good Icng-ttme c onat ant or the trlollllllm1t fr t' qut' ncy c an only be
gu ar-anteed when operaUng the module OJ 4 L B 002 with automatic Ir-e quency
control ( Af'C via Pt 206 ).

4 . LOCA L OSCILLATOR MODUU: I)J 4 L B 003

Mod u le I>J 4 L8 00 3 genl!' ratell a c ry llt a l·c ont roll t'd . local o l clllator rrequfOncy
of 473 .1 5 MH~ fo r t he tranllmlt miller OJ 4 LB 004 ( . t"1I' fo'l, . I In Part I). A
c onnecttcn I. alllo pr-ovided for a r ec e ive conve rter ( t ranecetve operation ).

A. can be seen In the block dla,ram (fo·l g . 14). the cry.tal ~controllt'd fr-equ ency
or 78. 858 MH~ II multiplied by IIlx. The bandpa.. ruterl at the output ot the
tr iple I' and doubler Itage. efficiently lIuppnlll . purloua 11gnalll which are
alway. i e nl' rated during the Ir-equency m ultiplying proce.lI. T he .ubaequent am·
plUlfOr ataie pre vtdee an output power or a pprodmatel,y 10 m W 10 15 m W and
enlu rell an I.ol atlo n between th e ou tput eoc ke t and t he bandpa•• rut e r .

~n,
" iple, , _.

•., -CD- B' IQ -CD- Ampllli. ,,
I ~_.~

,~, "'"

L '-l VaI. Wlbiliz.. I~-------+_---__<i" '"
. !2Y

OJ , LB 00)
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4. I. rmc-urr Il ETA Il.S

"' lgu r .· U ~ i v . " .. th.· d "l"Utl d la rrlllll of th.· Inca l o ec tllar o r- m cdule, Tron lli lltor
T 30 1 .'I'.·rat .· .. a ll c ryllta l o ..c ll l lO lo r a nd t he n ·aon ..nt d rcu lt corn prlll i"ll 1. 30 1 /
t: 30:1 III IUOl·d 10 th,' ov .' r to" ,· fr.·.,u ...,cy (, f Ih ,' c ry llt a l ( In ou r cau' 78,8 MH z I.
n ., ..ub... -qu e-nt Irlol " lIll1to r T :102 g .. ., .'rlol t " l1 ..t rollK h lirnlonlCII wh pn 0 p" r a tln a In
C I IIIlII ( . lind th .. bandpa llll fi l t" r com p r illi nl Inc1uct a nC"1l 1. 30 2 lind 1. 303 fll tt' r
out t h. · r e-qutr-e-d f n' IJU" ncy o f Ih r.·' · tl ln .. . th a I o f th e c r y llt a l ollc il lator fre quen 
cy, Th l.. 1I 1 ~ l1 a l I. now fr d 10 th.· dOlllJl.. r IIlal " ..qu ipped with Ira n . l llt o r T 30 3
whic h " Iw r ..h ·. In daa ll A U a nd Ih .. rt'fo r .· i "flt' ra t" a m a inly eve n h/lrmonlc a .
Th.· lmndl' lfa . ril te r c om prllling Inductlonc " l1 I. 304 a nd L 305 fUt" r ll out th..
do ulJif 'd fr·.·. ,U.·"cy wh ich i ll t h en 1I 1~ t tm .. 11 till" o r i gina l c r Yllta l -con t roll e d t r .. 
'l u ' ·ne y . T hi ll IIIWl,, 1 1& t hen f..d t o Ih, ' Illll pl lfJ" r Ilt " ge c om p r l l ' n i tl'".llll sl.. to r
T :1 04, T h.· ou l put c rrcu u or thi ll lil a g•• III In Ih.· fo r m of II Pt - filter whic h tr lln ,, 
form a It ". nutput IIlgnal 10 a n im l",d" Ill" " o f 60 n a l P t 304 . COlllwctlo" 1't 303
III Iln ifddi tl onll l It ... output ha v'''1 IfPr, rolilm lll.. ly 20" o f Ih." output pow. r fo r
d rlvinl If r e-r e- Iv.. c onv er-t .. r , T h." r ry llt al-r()" t ra ll e d oad llator { T 30 1 , and th..
• ulJ. .. .,u.·nl I r lpl" r ..l Ol lto' (T 302 ' IIr .· ft'd vi a Iran.lIto.. T 305 ( and D 30 1 l
with a ..t ",lJUl,,·d v" lh g.. o f "' PI.r(J~Im .. tl' ly 8 . 5 V ao t h"t no Ir-equency va ria t ion.
Mr., CI UII .·d loy fluc luatl o na o f th,' o p. r a tl n l "o i"t a .

4. 2. Urtl Ett A I' PLIC ATIO NS ",Olt MOUUU: U,I4 1.1l 00 3
4 . 2.1 . IH ..· ...E IU :NT "'IX I';J) " 'Hfo:qU Io: NC1fo:S

Modu l. · lJJ 4 1.11 lJ()J c an b,' u l...d fo r x, ·n e ratln£ c r-yatal e cont r ofled Ir-equ ench-e
In t h.· roU1X" o f " " p r ollimat.·ly 400 Mil l to 500 Mllz . Du e to th e r e l a l l ve ly la r".
a dJulltm t'n l r Mn g" of Ihe- trlmm.. r c a pac it o r . , It I . only n(.'ce l l ary tor th t! cry . lal
and t he- apl,ro" r la t.. r t' lion ani c i r cu it c a pa c itor C 303 to toe t!lIc hang ed. Tht' c om 
pont'n l ll lI . t o rr .. ra aom e "Jlampl .. . . An Int e r ...Un g c om bination would be a. a n
.. Jlc lt .. r lor 70 cm ,

4. 2. 2. 11l(i1 I Io: H O UT PUT VOI .TA G t ;

Appro lllm ah' ly 5 mW a r~ lIu fflci ..n l III lueal ollc il l a to r alanal for th e mrae r
m odul .. ()J 4 LB 004 . It wUI b. ee en Ihat modul~ DJ 4 LB 003 provtd~1I m or- e
thllOn ..noui h ou l put po we r for thl . a pplication . Howt' ver, It a h lght'r out pu t pow l'r
ill r ..qu l r ,·d for ot ht' r applic a tion • • It I . po a a lbl.. t o r.place t he Iran ltalor u ee d
tn th.. outpu t . la X. ( T 304 ) with one tor a hlch.r out put power. Tht' Ufo' 223
allow. an ou t pul pow e r- o f up to 40 mW t o lJe olotal ned In t he above t r eque ncy
range ,

4 . 3 . MEC IIANICAL CONST HUCT ION

T he dl' acrlb ..d local o llc Ula to r modul e UJ 4 I. U 003 la ac cemmedeted on a .. In,le
c oa t ..d P C - board ha vlnl tne dlm t'na lon ll 135 mm ll. 50 mm . Jo·ilUre 16 . howa
t h l. J>C ·board a nd th.. a ••ocla lt' d c ompone nt location pl an . A photo g r aph ot Ih.
aut ho r 'a pro totype i a atven in fo' j K\lre 17 . The only aolde red cOlln .. c Uon t o be
madt' on Ih. com pone nt lIid,. of the boa rd I. th~ llold~r1nl o f th e c e r am ic: c.
pac lt or C 3 19 to Ihe ('oU t.p on Inductanc. L 305 . It I. a dv l .abl e t o alao mount
thl a modul.. In a TEKO-boll. • fJ In ord.r to lI('r...n It alaln .l UllF InJt' cHon
fl'"(lm tht' Iran imittt'r. Ot' taUII ngardlnl t ht' mounUnl of th . PC -board Into til .
ca•• w. r .. I tv t' n In P.rt I o f th lll a rt lcl~ .
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-4. 3. I. SPECIAL COMPONE NTS

T 30 1 - T 30 -4 : BIo' 22 -4 , R io' 173
T 30S: BC 10 8 o r a lm ll a r

I> 30 1: OZY 8 .5 / C9VI o r I lm ll l r 11 . 1 V aen e r d lod..

I. 30 1: -4 . 7 S t u rn l of 0.8 ro m dll. ( 20 AWG 1 a llvt" r- plllt t"d c oppe r wte e wound
on I 5 ro m dta . ce u formt" r with VIII-' co r-e [ b rown I . Coil h ' n ,Jth
I pp rox . 7 mm , rac ln , t h t" ecu ec tc r a id.. o r the boa r d ,

L 302 - [, 306 : 1 , 75 turnl ot 0. 8 mm dla. ( 20 AWG I all vt"r - plat t"d ec pper- wlr..
u· !f-lu ppo rU n, . L 302 , L 303: 5 rom Inne r- dlamt"tt'r . appro • • 3 rom
,pacini between c o ll .. nd board . L 304. L 30S: 4 mm Inner dlamt" tt"r .
I t o 2 mm a pac lnll between coU and be .. rd. L 306: S mm Inner dla ·
meter, a pace d 2 mm fr om the board . Tht" dr r eettcn ot the call and
coli It' n,Jt h a re ,Ivt'n by th e holt'a In the P C -board . Co il t ep to r
L 305: 0,7 5 turn a Irom tht' ,l round ..nd .

en 30 1. C h 30 2. C h 303 . C h 30S : 3.6 t urn l ot 0 ." mm dla . ( 26 AWG)
enemenec coppe r wlrll' pla e ..d throu llh a t.rrll" bt' ad ot 3 .5 m m
d ia • • 6 mm lon i ( Ph i li pa I

C h 304. C h 30S: Wldt'band re r rue cho ke 6 m m d l •• • 10 mm 101'11.
Z • 800 n ( P hlilpi ).

C h 307 : 3 turn . of 0 .4 mm dl l. I 26 AWG ) t'nam.lh·d coppe r wt re wo und
o n a 3 mm rcrme e, l. n,Jth a pp ro• • 3 mm, ae lr·au ppo rUni

Q 30 1: 78 . 8S 8 Mill. IIC- 25 / U wllh holde r I ve rtica l) o r IIC- S/ U without huld e r-.

C 306,
e 3 16.
e 309:
C 30 1:
C 303 :
C 30 6:
C 3 13 :

C 3 11 , C 322 : 3 - 12 pI" c .. ram le dl ac t etmme r , 10 mm dla .
e 3 18. e 32 1: 2 - 6 r io' ce eamtc dt ec c a pac it o r . 10 mm dla.
3.3 ut' /16 V tantillulll drop -type elect roty t tc

H:~ }ce ram tc tubular capac itor for 10 rom a pac ln i

2 .7 pI"

All o th e r c a pac lto ra: Ce r amic d l ac c a pa e lt o r a , apacln, S rom .

All apa cln g o r 12 • .5 mm l a avallllblt' for t ht' r ...,taton.

Modification . fo r o t he r out put tr ...qu..nclea :

404 MHt ; Q 30 1: 67. 333 Mil l : C 303: 47 pt·
43 2. , , · Mill : Q 30 1: 72, · ·, Mill; C 303: 39 pt·

Modlflcatlon . tor hlihl'r out put po we r- te vete :
T 304 : Bt' 223 ( AEG - T e lt' fu nkt' n )
R 310:680

4 .4 . ALIGNMENT AND TESTING 0'" MODUL£ OJ 4 L8 003

A reneetometes- c a n b. ua .d to r Indlcatlnll the eeteuve out put pcwe r during me
aUinment prc ce.. . The atrlpllnt" r l'n l'ctomE'te r UK 2 VI" 002 aa dt' acrlbt"d In (3)
ia au ll a blt' tor t h l a . It . ho uld be c onnect e d between t h.. R"' · out put I I Pt 304 )
of m odu le OJ 4 L8 00 3 and . 60 n t t"nninatlna r ..allto r . Howevl"r. It i a advlaablt'
to uee a R.' vol t meter- ( multlm l!'tl!'r with . dlod e Input) or a tube voltm t"tt" r
( VT VM with R"' -probO!' I tor t h.. pr l!' lImlnary _Ilinm t' nt e t e pe,

- 70 •



Th." It F · vo )lllI o"tt'r ia rI r11lly loo• •·ly coupb-d t o tho ' ro"II01I1Ul I c tr-cu tt o f U,," ., r"y Io tu l
o llc ilia lor IIfld th o: c o n" o f IntluctaJlc,' L 30 1 IIhoul f! 1.>. ' IIdJUII"'d ufltll It F I. tn
d lcllott'd . I"h.· ollci llato ., .... 111 n o ... ollel ll llol .. lol l Ih~ co r-r-r-ct fro'qu"flc y IIlflC .· 111'"
rt' t' dba .· k condutcne do nol favour ItJly a pu rlou a oacUl alion . Th i ll I, rollo......d I.>y
allinini tlw ro'lI onant c t rc u ue or th o: lIu l.> . o:qu enl a t a i pa t o r" lIonanco· I.>y adJu. llIli
Ihl:' va r lab l.· r-epacnc r-a. Thl a c an 11. 18 0 1:>0' c hec k..d by loollply couplinl/ Ih .. It F ·
volt m eter 10 the- rvaouunt ct rc un In ' lu ,·" tlon ,

Th .. dt'acril.>..d prt'Uminary aUjlmn,·nt la r t'j l..att'd unlll Ih.- r ..O..c tcm e t .. r at Ih ,"
outpu t lndlcalto a a r .. ad1fll. All rt' .onant c t r c cne are th.,n allin..d fo r ma:dmum
/"t'adln, OJl th.. n,Ot'clomt'tt'r II.nd Ih.. aUlnmt'nt I. r .. pea t ed until no Incr.'aato or
the oUlpu l IKl......r l a po.albl.-, Fo r r •• llonll of 1I1111.>1I1Iy. Ih., co r " o r Inductanrt'
L 30 1 ahould then bo' III1, htly ,·ltt ract.. d untU the out put pe......r la r-educed a li l M ly.

The modu l.. I. ch ee ked by r ..movln, tht' cryalal from th" holder- and l:'nllUrllli
that Ih .. c i r c uli no lonll'r pro vld",a any It!' · voltai/" _ In a dd lt lo Jl t o thl a . th ,'
60 n to-nn illatln" n ·. l lIl o r ehould b.· r ..moved In o rd.- r t o ub taln any r equrred
mla·malch c on dlt lo nll with the a id of vllorloua uJltl:' rmlnah'd c oa d a ! c a b h' a , Ir
no apu r lo ua o aclllaUoJla oc cur, th.. module will be ready to o pe ra l e ev..n wh ..n
the ou t pu t termination I, not ....a ctly obt a ln.. d. A ny tendency to ollc l1l l1 l1on .... it h
th e veralon ..... lth a hllher outpul pc.....· r c an bt' n..utr.li~.·d by Incrt'aaln" th"
c ou pllnll of Indue t ancee I. 304 and I. 305 to enothe r (d..c r f'a a ln ll th.. di llt.nce
bf't"'f"o'n tho"m ) .

5, T ItANSMIT MIXER ANt> AMP I.IFIE R MODUI. E UJ 4 LU 004

All can 1.> .. . .·.. n In Ih.. block dlaal1"'llln ,Ivl'n In Flgur.. 18 , module DJ 4 L H 004
t il prllvld..d wll h t he local olldllator fr .' quf'ncy of 47 3 . 15 Mll z and t he ccm bttu-d
vtdeo and 1I0und - jnl f" r m t' d la lf' fr"'lut·ncy of 38,9 Mill and 33, 4 Mll z , Ttu- ,.•.•
qul r e d out put Ir-equency 111 o bt lllnl'd I.>y e onve r e to n of th .. Fr-equency dHfo:rt' flc" lI
434 .2S and 439, 75 MHz which l a ampllflt'd In a thn·o· -atail' IInur amplifier 10
approllimatl'ly 100 mw,

A pUllh - pull mb e r IIt a all' ..qulp".·d with Held .. rrtoct tranalalorl l a u IIed .... h1ch
v i rtulilly completely euppr-e ..... uie puah-pullh tccet o acillato r IIl l1fl a l . Thla III
especlally ImlKlrtllnl dut' t o th.· r .. l e tl vely am all fr .. qu .. ncy a pacln ll b ..tw een tht'
local ollc ill a tor a nd r-equ tr-e d out put I r-equency,

The FET I,ullh · pu ll mb.. r- I. dr-Iven viII a dlfff'r"Jltlal ampll fh' r wh ic h haJII I:>.·.·n
dlm"nalOllf'd 1111 a pha llt:'·rf'Vt'rlial , t.alt' 110 Ihat tw o "quIII ~amplltud.· I"· volt.i'· '
art' form e d Ih llt ar.. "ha ... ·"hlft t' d by 1800 to anoth"r. S in e .. thl , pha.",-r..vt'ra.1
.taie and th .. In put c l rc ll i t for tht' loca l ollc l1ll1tor frt'q.,..n cy do not c onta lfl any
r .. . ona n l circuit . , the m odul I' IlJ 4 LU 004 c an bt:' u81'd for mlr.ln , o th .. r fr.. •
qu .. ncy com blna t lo nll without m Qdtrlcation. au ch lol a 28 10 30 Mlh a nd 404 Mill
to 432 • 4H Mll z .

5 , L CIH C UIT DETA Il.S

FllIUrf' 19 Jlv.. ' Ih.. circuit dlallrll.ln of Ih .. mlx.. r and Iln.'ar IImpllfJ .. r m odul.,.

5. 1. 1. I'IIAS,. ; -REVl-;nSAI. STAG E

R.. . lll or It 409 ro rma , t o , .. lh .. r with Iht' Input Im".-d anc of tht' dlrr.. r,·nUal
a m pl trl .. r ( l' 403, T 4001 ) t h., 60 n It'rm ln ation fo r th.. a · - a la/na l a t conn ..c tlon
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I't 402 . Sine .. the IF Input h'vd of .I'~lrodm.tt'iy 0 .6 V (p.·.k-to-p.'ak) I...I·
r ...dy .ufflel,·nt for driving tho' mlx.. r. th.. voltallo' i.ln of th., dlrr...n·nli.1 am·
pUfl"r I••dJu.tt'd to. v.luo· of .pproxim.tt'ly 1.5 by th .. ,·mllt.. r r ....llltor.
H 411 and U3. Thl. f..edb.ck tnc re••••• the IIn ... rlly of th mpllrt .. r and r .. •
duc •• tht' Innut'nce of component tol .. r.nce. on the bal.nc nd drlv...bUlly of
the ctrcvn . Two vtrtually equal-amplltude I'" voltait'. of max. I V ( peak-to
peak J e ach I. avallablt' al the col1lOetor. of the t ...-o tr.n.l.tora .. htch are ph....
• hlhed by 1800 to anoth ... r-,

5.1. 2. PUSH ·PULL "'~'T MIX!';"

'The t ...-e ph....··.hlhl"d 1...·ltinala.r Ied via c.pacitor. C 401 and C 406 t o t h ..
hiih Im pedenc e i.te eonnt'ctlonl of th.. f1.. ld e ttect tranalltora T 401 .nd T 402.
Th.. p&raU.. Ivconnecttcn of th ...our-c .. connecttone r .. prl·lIwnt. th.. low-impedance
te rmtnancn for the loc.1 oadll.tor voltail.' . Th.. ou tput circuit of th.. mixer
compr-t .... me ct'ntrt'-tapP"d Induct ance L 401 and th., ."1'1.-. connecttcn of th..
t r-tmme-r- e epac nor-e C 404 and C 405. Th .. Inductlvt' coupling to the r ...onant
circuli 1. 402/C 40 9 fonna • bendp... ClIt.. r- .... hich. due t o Iu rel.tlvely high
Q [ low demptng ] mainly d..h·rmlno'a t he pa•• band charect.. r l a llc . of thl. mo
dule In t he 70 cm band,

5 . 1 .3 . Ll NEAH A MI' L1FI E H

T he IIn ...a r am pllfh' r conlll.t. o fth r ..e am plifier atallt'a equtpped with tranl J. tora
T 405. T >lOti and T >1 07 . Th.· vir tually conatant DC 0p"rallni polntl of.11 trana·
Ii to ra ( c1alll A J r-...ult In a &ood IIn ..arl ty . It I••110 ..naurt·d tha t nuctuatine
aienal amplitude. wil l not notter-ably detun.. t h t' r-.. sonant ci rcuit. of th .. ampll·
fl .. r- due t o the t r.ndltor capecuunc .. 1 that .1'(' d .. p.'nd. nt on tho' op.. r.1Ing point ••
A Ip.·elal UHF fllt .. rlng. al.o hall a good .. rre ct on .tlilbh· opes-anon of th .. liIm
pllfie r. Th.. liIdditlonlill hieh.. r·vlilh.l" by·pa•• capaelton C 419 and C 428 ensu r-..
that no paralitic ollcillatiuna can occur In the .hort ....ve rt-glon. Th.. Pi-filter
. t th.. ou tput of th ...mpl1f1e r- comprl.lne C 424 . L 405 and C 425 IUOW. an
IPxact po......r-m.tchln, to a 60 n t .. nnlnating r ...llltor.

5.2. CIlAItACTERISTICS
5.2. I . UtoOt:ARITY

A lo..... dlltortlon cony r.lon of th.. compl x ATV lienal from th.. tnre rme dlat..
f r .. qu ncy level to L'II F and It••ub qu.·nt ampltflCltion plae... hlp-. d..mand.
on th .. IIn ... rity of all .tle•• in th Ienal .,.th. !"l lU r t' 20 Indiclt... th. vir·
t ua lly IInlP.r rlPlatlonllhlp b.. t ..... .. n th.. I'" Input volt.g.. and th.. UII ... output power
which wa. mt.au red on a prototype of t h.. modul(' OJ 4 1.000·... Thl'.e charac·
t~rl . tlc . w.. r .. m ..aaur..d with Ih .. follo .... In' m ....urlnll In.tM.lml·nt.:
Slenal gl'nt' rator hI' 608 U. pow .. rm .. t .. r h I' >1 31 U, VH F aU ..nuator: hp 355 U.

5.2.2. BA NUWIJ)T11

Th... AT V a ie nal r l' qu l r .... a b l< nd .... ld th o f a Pllroxlmatdy 6.5 MIl z; which r t' lIuU .
fr om th., f r .. qu .. ncy IIpadne b..t w.·.·n t h l' v1d..o and sound carl'l .. r ll ( 5.5 Mil z )
plu M th.. a pproxlmalt' I Mll z o r t h.· l'l' lldua l low.. r .Id .. b ll.nd ( v1d..o modulation
. p...c t rum). T h.. r e a . on why ••uppr t·llIed lo.... er IIldeban d I. t r W1 l1 m lttt'd wa ll
ilvt'n in OJ . ~'llUr t' 2 1 iIV". th .. mt'laured paa.band e urvt'. A. can b.. 1I....n
In fo'l , u r t 20 , th .. output po .... t r I. m o. t c .. rt . ln ly In the IIn ..ar portion of t ht"
c ha rac tt rla tlc cu rv...0 t ha t me••u rlng r ror. due to clipping "ff..ct. Cllllnot
occu r .
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Wh t' r t' a . the pa.aband cu r-ve m ....ured In Fleurt' 21 n'lult..d .rtt'r aliinm ..nt
without .ny ep ..cl.1 m ....uf'1nl In.trum e ntl, Flaur.. 22 .how. a photol raph ot
an (d..al pa••band c urv.. a li an t'd with th e aid of a ewee p fre qu e ncy it" ne rato r a t
IF level: TV· .w('t"P gen.. rator lI e a th klt IG · 5 2.Th e UIIF dl!'modu lator IlJ4 LB 00 5,
wh ich 11 t o be dt"crl bed la t t'r• • uppllt'. t h e me••urln l vo ltale tor th .. Y- Input
o f th .. o.dUo.cop.. .

Th e tw o bandpa a . ch. racter1ltlc. Ilvt'n cannot be dl r ..c tly comp.red t o . not ht' r
du.. 10 th .. dHf .. r ..nt r epre . ent atlon ( Io i arlt hm lc o r linear .cale ). Il ow .. ve r- ,
practic e h . a . hown that Ih .. eftt'ct. o f t he va r iou. pa ••band cu r v... 0 11 the pi c 
ture qu .Uty I . h.rdly noU c t' a bl", even when o b.", rvlni .pt'clal tt' .t ca r d • •

' .. U :
tM,tM..-v,....•
....... DUL.OCM

!L 2 . 3, SUPPRESSION OF THE LOCAL OS CII.LATOR
AND IMAm·; Jo' R Jo:QUE NCa :S

The local o.cUI.tor rrequ ency of 47 3. 15 Ml:l z I. pr.....nt with . ppro llim at .. ly
5 I-l W a t th t' out put o f module OJ 4 LI1 00-1. T hl. co r r .pond. t o a . uppr .. .. ton
o f 43 d B reterred t o th e powe r Ieve! of th e r equl rE'tt. liinal { 100 mW I. T hE'
tmall t' f reque ncy o f 5 12 Mil l. (47 3, 15 Mil l. + 38 .9 MHt.) I••uppru . t'd by m or...
than 80 dH .

5 .3 . CONSTRU CTION OF OJ 4 L D 004

Tht' deacrlbed m odule OJ 4 LB 004 II accom moda t ..d Ofl a 11nil".coa ted P C 
board havinl the dlm ..n.lon l 135 m m a 50 m m I Jo't •• 23 I. which ha . be ..n de .
al anal ..d OJ 4 LB 004 . fo'leu n 24 ahowl a photo.raph o f th e author' l p r ototyp.,
The hl iher TEKO· bo x 4 B . hould al l O be u . e d for thl . m odul e .0 that th e r e o
.on&llt d rt: u lt. are not detuned on mounting the cove r . Du e t o th e u ae o f only
aln.l e - coated PC · board• • at abIt' o p.. r ation o f th 1l UHF modul e t a on ly poa al blt'
wh ..n th e board l a provld..d with m ..t al . pac lni bu ah ln • • of . pp roxlm.t e ly 5 mm
In I..nath between aU . Ix m ountllli po a lUon. an d th e ba l e o f th e TEKO boll, o r
.tmUar m etal . u r rac .. . The P C - bo ard . ho uld be tinne d where the a pace r bu ah 
Inil t ou ch the P C - board In o rde r to provtde a l ood i round connecllon a lllc... th e
P C-board la provt ded with a prctecnve coallni .

5 .3. I . SPECIAL COMPONENTS

T 4DI . T 402: Ufo' 24 5 C I TI), W 245 C I Sillc onlx)
T 403 · T 405: Ufo' 22 4, B!" 17 3
T 408: BF 223 ( AEG ·Te1erunkt'n 1
T 407: 2 N 3888
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A ll inductanct-ll art- mad., of O. 8 rnm dla. ( 20 AWG ) anve r -ptar ed ccppc r wire
all given , IIl'U ·.uppo r ting .

L 40 1: 3,75 tu r ns, 4 mm inner d lam et e r-, llpaC I'd 2-3 m m from the boa rd.
ceorre t ap.

L 40 2 : 1 . 75 turn ll. Innt'r dtarnete r- and e pactng all L 401
L 40 3: 0. 75 turn s, U-lIhapt·d , IIpac irlg be t we en t h.· .. ndll of t ilt- w t r-e :

5 mm .Top o f tne "U ": approx . 10 mm above th e board.
L 404 : 1. 15 tu r-na , Inne r dtarne t e r- 4 rnm , Bpadng to boa rd: e pp r'c x - 1 mm
L 405 : 1.15 turns . Inn er di amete r 5 m m , s pacing to bo a rd : 2-3 mm

Ch 401. Ch 40 9 : Ap prox . 11 c m o f O. 4 m m dla . ( 26 AWG I enamelled c opper
wire , lIe U-lIu ppo r ting . 3 mm Inner dl amet e r- , coil lomgt h 10 mm

Ch 40 2. C h 40 5 . Ch -406: 3,5 t urn . o f 0.4 mm dill . ( 26 AWG ) en am e lled
coppe r wire pu ll ed th rou ih a re rru e bead ( 3 mm dill., 5 mm It-ngth )

Ch 401 . Ch 408 : 6 . 5 turne, oth e r-w fse a ll e h 402
Ch 40 3. Ch 404 : Wld eband re r r ne c ho k£' Z • 800 n . 2.5 tu r n a, 6 m m d ta mete r

10 mm lon g ( Phil ip.)
Ch 410 : 3 turn s of 0.-4 mm dla. ( 26 AWG) en ame ll ed coppe r wire ,

8eU-.u ppo Mlng. 3 mm Inne r d ta m e te r, coil It' ni th e pprox , 3 mm.

e 404. C 405, C 40 9. C 41 6 , C 421, C 424 : 2-6 pfo' ce r a m ic dt ec trimm er.
10 m m dla .

C -425: 3 - 12 pfo' ceramic di llc t r tmmer 10 mm dl a ,
C 401, C 406: 47 p'" ce ram tc tubu lar ca pacit o r to r 10 mOl a pac Ing ,

All ot he r c a pac ttc r-e: Ceramic di lle typee for 5 mm IIpacing .
A Ilpaci ng of 12. 5 mm ill aVIlUa bl.. for aU re et etc r-e.

5.4. ALIGNMENT 01-' MODULE DJ 4 LH 004

The local osc Ul ato r frequen cy ia now con nected t o connec tion PI 401 a nd the
video IF a lgnal t o In pu t Pt 402 . A r .. Ilectom ete r for Indic aUng th .. out put power
c an be c onn ec ted betw een conn ection Pt 40 5 and the 60 n term in atIn g r e etetcr
aa hall been al r ..ady de sc rtbed for the a ll anment of m odu le DJ 4 LB 003, Th e
43 5 M H z r-esonant cr rcuue ot me am pt ttter- an' a lia 'w u t o r-eecn anc e with thl'
aid o f a Ri" vcltmete r unt U thl' reOe ctoml't.. r In dicat t'll Rlc- powe r- a t t he ou t pu t.
Th.. IF Input power ia now l nc r .. ut-d In e t e pe { P 102 of m odule DJ 4 LU 001 ).
until the un,,· out pu t volt ag e dcee not tnc r eaee noti c e ably In s p ite ot the a d
jUltment of the r l' l on ant cl rcuitl . The alignment of the Pi- filter a t the ou t put
III m ad .. for m aximum out put power by al t e rna t e a djustment of th.. tw o a pp ro
prtste trimmer c a pac itors .

On t ou chlni th.. va rloull turn B o t Induct a nce L 401 ( e , g. with a ecre w - drtve r )
it IB poll l l bll' t o eadly find th.. .. ll'c t rlcal c .. nt re point wht' r l' th l' Io weet r e du c 
tion of the output po wer 1M obtaine d. Thl B elect r-tc al point CIUl 1., .. Ilhlftt' r1 to th.·
conn..et te n po int o f chok l' Ch 40 1 by a pproprteu- RUlu"t", 11~" r Ll " l'" C: 4 ') I
and C 0\05.

An equal sound "" vo lt agt' ( adjust abl.. with P 202 of 111\' <'1. : : .· OJ 4 ; I lJu2 I 10,
now Ied to the m odule Ine t e ad o f the vtceo IF vol II.".". Tl'immt- rl C 404 and
C 40 5 arl' tuned In thl' eame d ire ction 10 that th e sound outpu t po we r- inC rl'allcl
and a pp roximates the value o f th e previou sly meallu r ed vt deo level. The tuning
of the ot ht' r resonsnt circu its ,"emaln B un chan ge d. It the rn odul e produc e s the
llarne out put po we r when fed a lt e r na t e ly with the vi deo a nd Boun d Int.. rm edrate

- 11 •



frt" IU"ncy , the pa ••band charac!f'rlatlc: .... 111 cor reepcnd approxlmat~ly to t h. t
lj:IYO"n In Fll[\lr", 21 .

A till ...Uinm",nt .... Ith th e aid of a . .... eep fr",qut'ncy it'nt'ralo r .110.... . th e p... ~

ba nd rhRractt' rlatlc to be allln"d to th at enc....n In FIIUfO!' 22 . In th l . ca."" th e
I F voltaif' from t he . .... e .. p fr l' quf'n cy gene r-ato r- i. fed to th e conn eetton (>1402;
th ", UII F demodulato r- IlJ 4 LB 00 5 I. capec tu ...e ly c oupled to th e UHF out put
I't 40 5 a nd I, te r mtna ted .... lt h 60 n so th at 11 .... Ill s Ullp ly th e m e lllurlni vo lhie
for th e Y - Input ot thl.' o.cllloscopl'. As h a s b......n pre vlou.ly ment lo n ed, the
ban dpa .. ClIt",r com prl.lnl Ind uctan c e . L 401 and I. 40 2 ha l a I.ri e ertect on
th e passband c haracte r istic. ot me .... ho lt' m odu le. Th l' . Inile -lin k c ha racte ri. tlc
ceueed by the ex t r e mely c10le coupllne ot the Inductanc p. ( . paclnl e pp rcx,
I m m I I. adv l.able for thp aUinm pnt .... It h m eter. to Ind icate m .xlm um ou tput
po .... e r-, If an cectltoecope I......U.ble . th e p...band ch. r.ctt"rl.tlc can be .lIlned
for. critlc.1 or t r . n.lt lon . 1 bandpa.. filter coupUn, hlc h I. Indicated by th e
fonnatlon o f th e hum p•• Thl. i. obt.lned by Inc r lnl th e . paclni bet....e ...n
thf' Inductancp. to .pp roxim.tf'ly .. mm a nd .IIh lnlni In duc tance L 40 2 .0 th at the
a xi . of th e t wo Inductance fo nn a n an,lp of a pp roximately 450 to ancth e r-,
Jo' in ally. th e a pprop r ia te t r lm m ... r cepec tt cs-e o f th ... bandpa.. tIlt ...r a re r ealiiJ' ed .
The adJ uat mpn t o f th e o t he r- r .... o na nt ci rcu it. c an a l.o btl co r r ected an d a
. 1I11ht . haplng ot th e pRu b an d cu rve o n altprlni th e . .... e e p Ire qu e nc y voltal e
I. advl..bf e, T he ... Ideo and .ound ca r r le t-e a r e m arked In fl JUrl' 22 .... ith a
. pacln, of S.5 MUz, ....htch can be seen .... hen u.lna th e f reque ncy marker. o f
th ... ..... ...ep frequ",n cy I ",n~r.tor. T h e po.Ulon of th e video c.rrl~ r within th e
pa •• ba nd cu r ve I••elect ...d '0 th a t th e lo we r , re. ldu .1 .Ideba nd o f th e video
m o du l.tlon epect rcm I. not a Ue nu.ted fo r a pproxim.tely I MH z .t UHF Ie ...e r,
a. I. la1d down In th e CC IR . tandard .

If all ethe r r e . on ant ci rcu it. o f the am pl1C1e r a re a UI"e d . t 4 35 MHz for rn a
xl m um out put powe r . n d .ymmpt rlca l pa ••band c ha racte ristic I••dju.t~d l ub 
l ..qu~nUy .... lth the b.ndpa .. tIlter, the p. ' lband ripple ot th e ou t put voltale In
th e' r an a " o f 4 30 - 440 MH z .... Ill be I.... than I dU o W1th the m odule all en ~d

In thl l m anner, it would be po ..Ibte , tor In stanc e, for a 26 • 30 MHz 55B
. Igna l t o lte f",d t o th e IF Input an d mixed with a n e pp r opr'Iat e l oc al o.clllato r
. l iJlal ot 40 2 o r 404 Mlb an d mlxo:'d to obtain a ny out put Ir-equ en cy o n th e 10
MH z wide 70 ern band.

6 . UIl Jo' DEMODULATOR DJ 4 L B 005

The hllhe r th e ou tput po wer, th e m o r-e dUClcul t It ....111 be to m onit o r the ATV
.Ienal radia ted on 70 em, It I. no t po••lble to e.tabll.h ....heth e r- any pictu re
dl.tortlon Is due, fo r in.tanc e , t o Incor r ect m odu l . tl on o f the tran am iner, o r
10 overlo.dl na o f th e R}o' ampllrte r of th e T V r e c e l.....r . Th e m onllor ci rcuit
OJ 4 LB 005 op.. r at ... .... ithout ove r lo.dine up to an UII F Input vo lt aie ot .ev.. ral
vo lta and I. Ih er.. forl.' . u itabl., for chec kl nl th e quality ot th e r adlatl.'d ...ld ..o
a lina l . A. th .. circuit dl a ir.m i lv l'n In Fl rure 25 Indi cate ., th e m odule com~

prl . ... a 43 5 MH z r ...onant ci rcu it In th ", Input .... hlch II followed by a d t'modu 
la to r diod .... Th", r ",.ult ln, compo.Ue ...Ide o s la nal t. fl.'d Ihrou ih a tw O- .t.ie
e m itter fo llow.. r ....hlch . Uo .... . a 10.... Im pe da nc", t e nnlnatlon .

6.1. C IRCUIT DETAI LS

U.ually , .eve ral c ..ntlmete r. o f In.u la t",c. wi re are sufflci..nt a l connection PI 501
when It I. pla c e d In th O!' vicini ty of th e rtnal tra n . tator T 407 or th e out pu t t ub e
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of a linear amplifier . T he re eonant circuit L sOlIe 502 haa a bandwidth of
a pproximately 20 Mlh wh lc:h meano that th.. t unln, io not critical for th I"xac:t
eeprc dc c u on of th e video frequency re eponee , Pt 502 ia I teat point provIded
fo r connection o f an cectltceccpe . Aa h a . been already de sc r-tbed , an oacilloa
cope c:an be connected durlni th e ewept f requency meaaurem t'nt and the mua
au red vol taie fe d to th e cecttjosccpe, It la alao pou lble for the mcdulation
a lina l r pi a lnt'd by Uti Eo' de modu la llon to be compa red wtt h t he o rlilnal Input
al,nal at Pt 10 1 of t h e vtdec I F module . The o peration of t he eubeeque nt c lampvr
circuit en aure o th at t h e compoalte vtdec alinal la added to t h l' De - volt a i P ge
ne reted by the volta,e dtvtde r R 502/ n 503. Thla leado to a low quleac:ent
cu rre nt of th e tw o- ot l i e emuter follower and to I low power dtaalpatlon uf th e
final tran olat o r T 502 , whic h 10 mainly dependent on t h.. amplitude of t he al,na1.
H I aho rt -circult 1. made at th e ou tpu t ( l't 50.. I. th ... protec nve reoll to r It 50 ..
wi ll reduce t he collecto r vol tage o f the tranallto rl 10 that they canno t be da
m a ' l."d by cve rloa d tn g , The ba s '! blaa re e ts to r- R 506 Hmita the maximum cur-r-ent
nowlni via th e ou t put tra n lllato r . T he output of t he circu li ( Pt 504 ) I. at low
Im pe d an c e , I .Iillal with I l e w -I c ed vo lla,t' of 2 V wtll be r-educed with I
60 n t l." r m ln a t lon to approxlmatl."ly I. 5 V ( bot h value. pt'lk- Iu-pt"ak ). T he ma
ximum , undioto rtf'd output volta,f' amount. to approximately 6 V( pe a k -to - pe a k ) .

F" lI:Pt._cirsoort~~ oRll CO"'~1 '-'10M
., \till UHF_ ", ,",,,11I1(" lit"""

Fit- 17:Alt"''', ,..t.ly,. ot lit.....

OJ4 lIl105 79 _



li.2. NOTES ftEGA IW]NG -rurc CO~STHUCT]ON MW ALl( ;N~]l::NT

Th. ' lIltF de-r nodu lut or - c i r cui t l IS accommodated e n a ISI0 g]. '- c ualt'd I 'C - bo a r d
ll" IIIi1nah'd 1).1 4 1.11 (Ill:'> (~'ill. 26). Tm- dlm ension a o f 1111 1:1 I 'C-uoard art' 60 mm
x 50 mill ....ht ch all uwlS ttl" m od uj,· t o ut' a c c om mod a re d in a TEKO-uox 2 A or
2 H, Tfu- l a rlo: ,' r CRIl" pr-o v ld.. s lSufrickn t r uom , o. g. fo r a Hi" conner- to r- If the
rnodulv Is 10 u.· Ins t a ll ed In a TV rt'ct'ivt"r and th.' UIIF input IIIgoal loj " ct .' d
with th,' aid o f a coaxial caul". Fil{Ure 27 Ithuw 8 th.. autho r ' lI pr- ot oty pc u f ttl"
(1 11 "- d..m odulator.

T Ilt" ullgnm.'nl of Ih,' m onitor ct rcu t t only compr-Ises th,' attgnment of Ih,' <135
M il l 1""1101111.01 c i r r-uit wh ich Is adjulth'd with t h.. ald o f t r-Imm e r- C 502 fo r
maxtmum ( max. contraet I.

6. 3 . S I'EC IAL C() ~ ' I'ON E N'"rS

T SOl: ll C 10 8 o r I>i m il a r t n min . lOll)
T 50 2 : 2 N 16] :1 , 2 N 2219 o r lIirll lla r

[) 50 1 . IJ 502 : AA i 38 (AEG ·Tt'It·funkt'n )

C 502: 2 - 6 pi" cer-am!c disc tr-Imme r- 10 mm dla.

L 501: l .75 turn ", of O. fI mill dla , (20 AWG I 81lVt' r-platt'd coppe r wlre ,
",,'!f -llupportlng, s.mm Inner- dlam ..to r, coil tap 1 turn from t he
co ld end, epeced 2 10 3 mm from the PC-boa rd.

Ch SOl: Approx , 17 em of 0.<1 mm (26 AWG I, 3 mm Inner diamete r ,
1S,'lf-lIupportlng , coil I" ngth 10 mm.

7 . IU;i"E IU;NCE S

[L] T . llIltan : Am at eur- 't'elevtstcn
VH F COMMUNIC AT IONS 4 (1972) , F.dltion 3, P aa..s 184-19 0

(2 ) K. Wil k : Television PaU"rn G..n.. r-ater-
to be d...cribed In VH F CO M MUNICATIONS

(3) « . G r l c k : Simple StrlpUnc xenectcm ete re for i44 and 432 Mll z
VIIF COMMUNICATIONS 3 (1971) , Edition 2, l'agl'889-92

PLASTIC DINDERS (or VHF COMMUNICATIONS

• Attractive pl:u>ttc cove r ed in VHF blue

• Accepts up to 12 editions (t hr- ee volum es )

• Allows any required copy to be found eas ily

• Keeps the XYL happy and contented

• Wili be s ent anywhere in the world for
OM 6. 00 including surface man.

Order your binder via the national representative
or direc t from the publi shers of
VHF COMMUNICATIONS
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A 144 MHz LINEAR AMPLIFIER WITH 25 W OUTPUT
AT 12 V TO 14 V

by G. Otto, DC 6 HL

Ttw [0110W!1l1: lirwur- urnplfIu-r- hllil 1..... ·'1 d,-v ,-lo!' ,'.1 In o nh- ," to hlt' I" O'IIIH- t he- out
pu t ,......... 1" of th ,- DC fi III . SSII II'ltl IM""!v,' ,' d"lI,'rlt",d in (I ) fOl' m"lJl1 ., Hllli f1x"d
Op t· ration , It III ' -(lu ll'l',-<1 with t w u tr ll ll ll 18t O!"H a lld o U.' r'll It ru n xt mum UU! I,u t
11OW"I" of 2.'; W (IiIn~lt·· II>r\l' . l irll'll i' " '''' '"lI tlun ) at all O!>tTaU ng volllll,:<, of 12 V
t o 14 V . Ttl<" n " luln'<l ddVt, I>ll"' ('l' uf 2.5 W "WI . uf (·ouna- . 1.>., ulJlahwd from
an,)' " th" 1" ,'''db"/", in lilly m"' !o' (SSIl . AM , Fro.! , CW) .

Om ' of th., 1Ii"'dal r"i,lU r'-1l u f t h ih 1111 "11 1" ilm l'lIfkr hI till" III-' ·Vo:-,; ('I n'uit li nd
a \" .... I' ll ll ll Hl t or, 'I'll., II V -VO:\ a ut u m a tlc a lly >IwJtdn'1I till' I i iit' ll I' ampll fi" 1" frum
th ,' " lIwik h..d- thr"()u/.:h" ,'umJitlon to " a lllpHflt ' r " " l""/"utlull . ~"('<lIlll',,1 l tru - h'
n "qu lr. 'd l". tw" ,' n t t u- ( '"fIlUon "lv ,' ," und (IH' 11,1<' :1," ltmpllfh' ", Ttlt" 1""" I",>jti fllk '"
at till' ou tput I .. p r u v ld .. d tu .. u l' l"" ,'>j>l till" hertuunh- ("""h'nl "'hid, I" III' ''" '' pn"
valt"n l with ('"llIIlIltitor DlII I'IHI"'"/1 than with t uu,'ll tYI't"lI, T hl .. filt ,' r r '"lll ","",."ntli
Il vt"I'y nee .. lIlla ry parI of th ," alnpllfk r m odu h- .

T h." 1111 ' "111' alllI'Un " ,", i l1l" ludln/l lt V-VOX and IOWI'IlIlH ni h' ," a," ," acc umru odutvd
un a pr-Inted dlTUit boa r-d that III m ounted In II T EK O box, T h i ll m."aml tha t
COlist r uc tlon 18 v.' ry {'U>lY. Fl gur.. I ",ho w II t fu- a u thu l" 'lI I'n,tutyl" ", but wlthou (
tWltt ",Ink.

Fit" I: AUWl illt.....pl,I.'ID'l44MHI
- 8 1 -



I. CIHClIIT 1lI';TAILS

Th .. circuit diagram o f tn e linear- nrnpl iffe r- , HIo' -VQX and 10..... pIl 6. fil t e r I.
g tv on In Io' igu r.' 2. Th e tnre.. pa r ts of tho.' compl ..t .. li near a mpll fl .. r a r t' now
to be deec r-tbe u:

i . I. I.I NEAH AM I' LH'!E H CIHCIJIT

'l'j-Imm e r cepecttor-e C 9 02, C 903 lind Ind uc tunc.. L 90 1 trandorm the eornplex
Input Im pedance of t r anel s tor- T 901 to 50 1~ to 60 n . In or-d .. r t o obtain a good
intermodulat lon n 'j .. e tten even at low d rlve l..vel s , a pOllltlv.· ba ...• bi<ul voltal,:"
III provided 110 th llt a lo w, quh'lIc.. nt coflecto r- cu r-r-ent Ilow s . He lllllto rll It 90 1
and Ii 902 and dlod.· [) 90 1 (t..m lll'raturt·-de p"lldl'nt rl'sl6tor) form tho' voltat!.,
divide ," fo r tho' blall vollag." I'h., ulodl' ha ll a direct thermal cont ac t 10 t he
t l"an d ator calli' lin d c ll llu n · 1j tha t tho' cottector cur-r-ent cunner Inc rl'aI'" b..yond
a cl' rtaln point,

The tr-aneform atlou li n k com prllinll C 905 . C; 906 a nd 1, 90 2 m a t che s the out pu t
of tht, f1rllt lItill,:t· to the Input o f the second . The high-pallll fll l e r char-act e r l llll c
of th e t rltllllformaUo n link .' nllUI'I' II th at IIny tow -rr-equ ..ncy ollc 11ll1 l1ol) due to r-e-.
sonance condn tcne on t he chokes III IIU pP I" eIII1.. d 110 that no tn te r act tcn o(.'cur...

Th e temp.. r-at ure cccmpenaet vd, blall vo ltllgt' IIUPPly for thl' final tra ll, llIl or III
Id .. nUc al t o t ha t of t r-aus tatot- l' 901. Th e operating volt age fo r Ih l' fLn al ampll 
n .. r III fed via Induct a nce L 904 . T hi ll Inductanc e III In para ll e l r-e ecna nc e at
145 MH z 101l ..t h.. r w ith tho' dy namlc ou t pu t c a pac nanc e of the t r anet ato r a nd the
r ..actlv.. com po n..nt o f the t r an llfornw d loa d Im pe danc>' c eu eed by I. 903 , C 908
and C 909 In Ihe coll ector ct rcut t, Thl a circuit configurlltloll avoids the u a e o f
a c hoke. wh ic h , a t hlgh.. r pow er lev..l, would l'lth.. r po aee ee t oo mu ch 10116 , o r
wou ld bt· el\ p..nlllv.. .

1 ,2 , HARMONIC ~'I LT i'; n

Aa II known. I r an , lato r am pl lfl f' r. gen.. r at.' a hlgh .. r h l/. r m on lc c ontent than
tubed amplHll' rll . Fo r thi . l't'1I80n . a double, Iowpa a a filt .. r I'omprlling C 910 ,
e 9 11 , C 912 , I. 90.'1 lind L 9 06 ha a be..n provided a l the out put. If t he valu e of
C 9 10 I" 20 p~' , the Input a nd ou tput Im p..dance will be 60 n. In th e de lcr1be d
circuit. m e valu .. o t e 9 10 ha ll be e n Inc r e a sed t o 39 pIo' ao that a valu e o f rna
:Kfmum 3 0 p i" I. lIu ffl cll' nt to r tht, pa rallel t r lmm .. r e 909.

1. 3. HI-'-VOX

If no IH' vo ltage II pa lltll'd from th e Input Pt 9 0 1 via capaci to r C 90 1 t o th e
rect t ti er- ci rcui t of th e IH' VOX. no volt ag.' will be p reeent b etwee n th e tw o
Input l of th.. o pe r anona t am pli fier 1901. T he ou tput o f til t' am plifl l' r III k.. pt
a t 0 V by conn ecting a res t eto r o t 680 k n be lw e en the o ffllet com pensa tion In put
( c onn ec llon 5 ) a nd the ope rating vo l taie .Ub' An y RIo' vo llaie at the Input will
c au s e a voUaee ctrre r e nc e between the t wo In put l of the differential amplifLer.
Thl l will m ean that the out put v01laie of th.. am plifie r will Inc r ea... t o .Ub due
t o the hl i h ea ln . The lIub.e quent e mtue r foll ow er I. th en I wHc hf'd , which wi ll
In turn ewttch the tw o m imatu re r l'l ay l .
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Th •• deacrfbed arralllr:"mt-nt pOIlIlH' ....•.. ",ueh a hllr:h bl'nfl Ulvlty that even th ..
lIuppr.. slI .'d ca rrl.'r of t he- SSB lilgnal wUI switch tht- Hrlt'a l' ampllfi.' r Into th l'
IIn .'ar amplifier mode. Sine .' th., alllpllflt- r will th ero fnrv not b., swltched ort
in th .' pau lI" -' between words ( IIlne .' th.' Aupp r"slIIt'd ca rrl.'r ~' I ll s tlll b., pl"'s"nt
In t h.. I' TT mod .. I, It 18 1'08lill.>l.. for v.' ry ahort fall tlm"1i to 1.>.- UIIH-d to r th . ,
Il F -VOX so that no Information 18 10lllt on IIwitehlr1il from tralllunit to I"t'ct-Iv.',

2, CIl AHACTEHlSTICS

Th ., authc r wa ll abh' to carry out "Iu,et pcwc r , In tvt-rnodulu t ion and lIupp n'lIl1ion
m ea su r-erncnt s under- labor-ato ry condltiona,

2, I, " OW E H

Flgurt, 3 glv"8 the out pul pow .. r " out of th.. l ineur- ampllfl.'r 88 a funct ion of
the d rive powe t- "in for t ....-o d lflt-I' .'nt " p.'raliIlK voltag"8 LJb' Wit h th .· tr-a na
hl tora typ. ' H 12-12 and B 2~-12 ua .'d by t he authot-, IIpproxlmatdy 20 \II wall
obta ln ..d In the li neal' I"anl:t' of me eharactt'rhltlc a t Vb • 12 ,5 V and a l'proxl
matdy 25 W at Vb . 14 V (II.·.· lI..e tten 2.2 . ), Th.· dr-I ve- pOW"1' wa ll In the
ord.. 1' of 2 W t o 2 ,5 W, T hl' ll C 6 IIL SSll t r an lie e l vt'r p rovld"8 an output po ....-r-r
of L~ W to 2 W a t 14 V,

At an ope rallng voltage of LJ b • 12 , 0 V lind an ou tput pow.. r l 'out • 25 W, th .·
to t al DC drain It o t Rmountll to 4,2 A, wh ic h Indlcat "lII a tota l " rr lc h 'ncy of 49 '7.,

s•,,
Pin,--

o

l;:=
V-

I.--
ut. • \,Y

Ub , 12.SV

c

V
'V DC 6 HL

00',

•

Fill. J :
O.t,.1 ,_" I 1.1 ","Chllll 01
the dli'll po....r '.'11I I two doflllillt
..,..."iftI vol..

,

Other tran 81s t o r ty p.... o r Indlvldu.1 tran . la t o r ll o f th ,' 88m'" tYJ>" we- r-e not
a valla bl .. a t th.. tim e t he t l' BIB Wert' m ade. The 8a n1l' manu tactur-e r o fl"rH 8
highe r po we r ve r-a ton o f Ih e U 25·12 ..... h lch ta d,·algnate d H 40 - 1 2, and p r-ovtde s
a n ou t pu t powe r- In th l' o rdcr of 40 W to 45 W. Thlll t ranstetcr- can alae b., driven
by the eame U 12·1 2 , It r-e qu ll'l'a It dr-Iv e pow e r of a ppl'oxlmatl'ly 2.5 W. T Ilt'
8mallesl tranlll ato r of thill family I, t h e H 3-12 , ..... hlch can b.· uue d aa d rlvl'r
fo r Iype B 12- 12 Illl final am pIHlt'r, T h i ll com btn atton orre r" a pp rox tmat ely 1 2 W

- 9 1i -



(O!':O dd v.' I"",,"r of Ill' l' r ,, :o; i m a h'ly U, 3 W , ll uIH ' v" ,", 1\ hUll 'lOt I.. ,. 'n " Ill a b ll llll. 'd
whdho',' til<' a liJu lllm .'nt ,",mg" 11 o r thv t,'u llHfo nuulloll IInk ll al'" Ilu ffit- k n t. Tho '
H"Tn. , III vul ll i (0" 11 11111 11,,' 1,'mUl hltu,' tYI"'1I In,,llu(adUI'. 'll by IIlrfo'n'nt c.>m l' lIll h'lI ,
II would b." (o r i nll t a Ut"t' , pUlllllbl.. to , 'o/nuln o' II ilLY 87 (l'hilJl'lII) with a
2 N 559 1 (Motol"<>la) whf c-h Ilhoulll p,'ovld., an out pu t ,"Jw.,!· o{ "pprux llJlato' ly
28 W ut a lirlv.' pcwvr u f IIppl'oxlmuldy 1,5 W ,

2,2 , INT E HMOIHl LAT IO N SlJl' I' /II' ;SSION

T h.' lot.. r m od ul a tio o lIul'l'n'slllon o f th o' t1"lIcrHwd Hm-ur- umplin.'r wall llW ItIlU ,",'d
In the h's l Iwt-Ul' g l Vt'1l In Figu ro' -I under- tlu- foll uwlnli: l'undlt lonli :

Opt' r a tlng voltag" l ib . 12.5 V
F I'I"lu .. nc ivs : {I • 1-1 5 , \ I\lI lz ; {2· 1-1 5, 3 Mll z
Il r IVl' powr-r-s t I'lnl • I' ln2;

Callb,ated
att-.atCll

Fit, 4:
.......'i.. _t-up lor dlllelm "".. tile in\lllm odu'-tian
,.jKtian

..
Mt' a s u r l'd wa l t h.,
145.5 MH z or 2(2

"outn or l'out f2

attunuatton o f th ,' Intermodulatlon
fl • 145 . 5 1\1I1z rd.. rred to th..

produc t ra t ( r2
t wo wllllt,'d ou t pu t

P out to t

5 W
' 0 W
25 \II

2.3. IIA It MONIC S UI' I' HESSION

lnterm udul a t ion a upp r-ee e ton

30 dB
28 dB
26 dll

T h t' IUPl'n'lIllon c ha ructt'rlllticlI o f the buur-tn, double - Hn k lowplllli fUt"r wall
ml.'lIl1u l'I'd In t ill' Inl'allurlng IIl.'t-UP liIhown In Flgurl.' 5 . F l gur.' 6 IlhOWIL th.' r-eault
o f t h., m<'IIIlUrl'rn.'n t . T h., first ha rmon ic ( 288 Mll z Is su pprl.'lIlH'd by m o r-e than
30 d U lind the s eco nd by mort" than 45 dU , without fIlto:or.

A ftl' r paHHlng tho .Igoal throuli:h the rut e r-, thr- flrHt ha rmunlc III BUpp rI.'IUI('d
by rnc e- r- than 60 dH lit an ou tput po wer- o{ ZO \II lind thl' eecc nd and third hllr -
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1 I 1 ..... idebllnd
5c:Nurnblo'lI"

Sampl i ng

.... '" 20,-
i ' J"

Vol t meter
hp ]046 A

T.....inolion

m oni c I by m ort' th an 80 dU. Thl' tnee rt tc n lOll of the Ittte r I t IH Mil t amo unt .
10 0. 3 dU . O f cou r-ae , the t tl tt'r 1. JUI I II l u lI ,bl t> fo r UI'" with e the r- t r a ns 
mIU .. r a . Th.- two c ha m b.. rR ca n bt' maUl' , for In.tane.. , from PC - boa r d materta l.
In thl , c aee, the Input capacitor C 9 10 mu at ha v.. a vel ue of 20 pfo': the Input
and ou t put Im pedance III a pprOlr. !m ah·!y 60 II .

' Ol' Ol -
200 lOCI

Froquency--

DC 6 HL""
B ...~ " kMpon

I,""
0

/ " ..../"
0

0
/

/
0

/

0

0
/..

•t
j:

f .. I :
11......... dI••utI'lIla If 1... 1.....,...,

s

,
..

3 . CONSTR UCTION

With th.. exc epr ton of tht' {t' t'dthrouih capacitor C 9U , . ll c om pcn en te art'
ac ccmmcdat..d on • I1n gle-co.lt'd prlnte d circuit board. T ht' pr-Int ed c i rcu it
eoa rd, wh ich h u been dt' llllnah'd DC 8 il L 009 , I. 95 rom It. 65 rom . The prlntt'd
c ircuit board a nd the com po n..nt location• • r e ,lvI:"n In "' Ieu r l:" 7. The whol e
line ar ampllfi.r mcdute can bll' In,t, t lo"d In a TEKO boll 3 A a nd ec t- wed com 
pl.t . wllh box o nto a heat , In k, Th. photo,raph o f the aUlhor', prototype ,tv.n
in to'leur. I , ive' Iur-ther- dt"t aU , a. t o th. cener rccucn .

Th.. tw o po we r tran , t .tor, a r e In • • rt .. d from the c on duc to r .Id" o f the P C-board
tote th. tw o 10 mm hoI" " The connect ton ' I r ip, , hould b. aho rt" nt'd t o a pp ro
llimalt'ly 3 10 of mm a nd dl r c t ly ,old . r.d t o th . conducto r Ian••, Th. tape red
conn t'c tlon , t rip I, the eofl ec to r- ccnuecucn ( s ee 10'1" 2 I , T he Ira n ,L ' lor bolt l
Ire plaCl'd t h r .:u.: h n -,t' co r-r- e apon dt ng ho ie , In th... T EKO box an d th t" h t"AI . In k,
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Mnd I, UIll'd to mount th<:II., toao-th,·r . Th,' c ont a c t "'urf....•• IIhould b,' provltlt'd
with h"Mt-('onducHv ., pa","' . f)lod.,. U YOI Mml U 902 an' liI1ul·d t o Ih .· Iilllloclatt'd
tran ll' lIto r with hoat-conducuve pa",to' and lIoltlt'r<'d to th., co r l' l' lIpo nd ln ll: e unuuc 
tor Ia n,·. of th ,' I'C-l.>oa rd. Th .. 1I11l1l11 2-ch.ll.mb,'r c a in' tor Ilu- lowj.>allll tilt.·"
11,1 18 mOl In h.'l l:hl and ",h"uld la' lIul d.' r" .'d tOil" lh."r rrum u rallll o r ti n "Iu t."
o r trcm I 'C - uoll r d lIlah"rial, T Il<' dlm"nll lonli a i'" gl\"-n in the- com pl>I\O'nl 10""
lion pl"n ( Fig. 7 I . TI\I" rtlh'r capaellon C 910, C 911 a nd C 912 an' 1I0Id.....-d
hair-way up th.· wan l lind th., t wo c ol1 . art' loldl'ro'd, . ,·U -.Uppo rt 1n ll: udw " .. n
Ih,' capac no r •• Aft .. r th.· prdlm lnary 8lill:nmt'nt , th e rIlt .. r I. rnounl .. d on to th .'
Il:round . u r fllc e or the- boe r d with a wlr.' at the Input lind ou tput .

•• •
~
• •
• •

F._ 1: CDm,o"""l lot1tlonlon 'C-flDI,dOC'HLOOSI

T h" tw o cQalll.1 connectc r-e are mounted a t a lultauh' pOl ltlon on t h., narrow
lid.. o r t he TE KO bo x and c onn ec t .. d to the ground o r th c I' C- I>oa r d, and reed
throua h capacitor C 914. The box I I complt- tl'd uy l e ro' wl na on t ho' cov .. r-,

3. I. S PEC IAL COM I'ONtNTS

T 90 1: II 12 · 12 Comm unication I 'r r en et e t c r Co rpo ration
T 902: II 25 - 12 Comrnunlc atfons Tranailitor Corporation
T 903: BC 108 o r alrnUar

1 901 : TllA 22 1 n ( S It-m ..n.), I.M HI (National Semtccnductcr I, S!"C 274 1

n 901, I> 902:

~ tu r-ne o r 0 . 6 mm dh•• (23 AWG ) aUIIl'r-lllalt·(j co ppe r wi n", 111I1O' r
dlam('tp r 4 nu n , Ill·1r-aupj>Urtlnil, ,pllc"donp wl rp dtnmet e r-,
3 tu rn. o r I mm dill. (18 AWG I I l1v.. r-p1a l ed c opper- "1'1"" , In n.. r
dlam "lp r 4 mm , coil l..n(lh 13 mm, Ilt-!r · auppo rt lni .

U 903 ,

L !:l01:

L 902:

u 904:

BAX 12 ( I' h i ll pll ) o r I N 914 . 1 N 4148
chani'" II 902 and R 904 If n'·C'l'a .ary
I N 414 8 , 1 N 914 or .hnHa r
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I. 11 03: 5 t urn . of I mm dll• • (18 AWG I .Uvt- r-l'll.It ..d c cpp.. r wi n'. lun .. r
dlamet .. r 7 mm. fldf·sul'l'"rtloi . wlodlni apac.-d 0 '11' wlr.. dtarnete r-,

I. 90~: 5 t u rn . o f 0.6 mm dla. I 23 AWG I aUv" r-l'latt'd coppe r wl r t'. Ino('r
dlamt"tl- r ~ . 5 mm , 'l'lf-.upportln,. coli I('nith 8 mm .

I. 905. L 906 : ~ turn. of 1 mm dla. I 18 AW G J aUvl'r-platl'd coppe r wi ...-,
7 mm tnne r dlam ('!t' r , .1·1t-.ul'portl0l!:. '01' Indlni Ilpac.'d a pprox.
1.5 mm .

e h 9 01 : 2 t um . of aprrox. 0.5 mm dla . ( 2~ AW G ) "nwne llt'd cOI'I,,- r wi re•
pa llat·d throu llh a h-r r lt t' br-ad

Ch !102: Wld"bllnd Iet- r- It e ehckr- wit h 6 hoi .... . 7. • a oo n ( I'h lll l' lI J
Ch 9 03 - Ch 9 06: A . e h 90l.

Rel L, Itt'! 2: t:n c a p. ul" d rnlnia tu r-e r e lay. fo r P C - board mountlni.
National lUi - 12 Y (avaUabh' f rom th.. pu bll ah .. r _) .

C 902 . C 903: 2 - H pt· plntlc-foU trlmmt· r . 7 mm dta,
C 90S , C 906 . C 90a , ('909: 3 _ 30 pt' alr-Ilpac..d t r tm m e r ,
C 9 10 , C 9 12: 20 p t' tubular ft'l'dthrouih capacitor for lIoldl' r mounl ln,.
C 9 11: 39 p t' t ubul a r f.·.·dthrouih capacitor

IIl' at IIln k: 10 0 m m x 12 0 tu rn, 25 mm hl i h wJth 10 fi n• • mount e d a'ymmt>
trlc a ll y t o th ,- I' C- bo a r d ao Ih lll t he po w.. r- Iran .l.tora can b..
m ounted ln -t wr-cn t ht· tw o irou pa of ttve flna .

~ . ALIG~M f,;NT

-I . I. LOWI'A SS I-'ILTf,; 1t

t'lratly conat ruc t th .. Icwpe•• fIltl'r ao th at C 910 ha _ a valu .. o r 20 p t' .

All i n a 2 m trana m ltt t'r to 1.\ 6 101H z and COIIOt"Ct It t o the In put of th t' filtt' r.
Th .. ou t pu t of the fll tt' r should b.- conn ected to a we n m e t er- ( or ren",c tom .' t .. r }
with t l' r m illatina r l'alator.

Inductanct· _ L 905 and L 906 should bt· pul le d out un til 00 in cr..aat' of 1)(I..... er
III Indicated.

Incr...ase th e value o f C !l10 to 39 p I-' by IIddlni a par- a llel capac Uor and eolde r
the (IItl'r on to t he P C - bo ard .

-1 . 2. RF-VOX

No allinml'nt I. ne e ....ary fo r thillil part or th l' circuit. If r " qu lrt' d, t hv couplilli
cepac tt o r C 901 can I·lt hl' r be reduced or tnc r vae nd for ditre r t·n t powe r l.. ve t
t o en eu r-e corr"c t cpe r-aucn of t h~' au tomatlc circu it.

-1 . 3. AMI' LlI-' l Elt STAGf-;S

Th.. Unl' a r a m pll fh' r I. ccnm-c ted In t he at· t-up gin'lI In t ' jgu rt' 8 with e s cn e r ,
wattm ete r- ( or r e n ectom ete r ] a nd tl." rminatilli rl ' l l ato r an d f..d via a cur r .. nt
limitin g ci rcuit with 12 Y.

P oint " 1''' ahould b.· tt'mpo rarily llround.'d and me snort-ct reun curr..nt o r t he
500 n t t -imm e r rl'.l.tor adjullilt..d to app rox lmate ly 1 A .

x emc ve th t' sno r-t-cl rcutt and drlve til.' ampllrJ.-r with approxlmal l'Q' 10 0 mw ,
T hl' Itt'-YOX circu it .hould aWltc h.
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AllIIn th ,' input t rfrnmer- capacitor. C 902 and C !:IU3 tur maximum curr."t drain
10 Ih. ' aml'lltt"r, ThO' aam" hr, ..... !ld tor (' !lOS "nd (' 906 of th, Hnal trlUl.lllto r.

Tho' 01,111,1,11 trlmm.' r. C !l08 and C !l0!1 IIhould l", IIdJUllt, d tor maJl\mum ou tpu t
po"..{'r,

H.·m o ....' t hl! curn·ntlimJtlng cir-r-ult and r-cnnvct Ih.· po..... r llupl'ly (',II, sue-h
lUi Ih a l Ill ... . n In 1,'l i . !l) dl rr-c tly to thv nrllplifl,'r,

Inrl" 'IIIl" thv Ill" uri ... .· 1"0.... '·1' to" maxunuur uf:1 W lind ettgn all tl'lmlll,rll n-om
outpul to In put fur' muxirnum uut\,ul I"'W.' I·, Ir Ih , UdJIHllnll'n l nUll" II or t1w c u
IlRclt o r ll Ill'" nu l Muftklo'nt , Ih,' tu rn e "f lnduc tunc c I. !lUI shouhl 1.1.' pn'II""u
cloll.'r tOI:. ,t h. 'r lind t hOll,' uf l. !Hl2 pullt'u t'ul'th.,' upa r-t,

If t h ., po.....,.•"'"ply Ill ... , 'n In Flilun !l III to 1..0 . UII' <I, II hI lrnpurtlUlt tha t t ho
uu 11>u t III 10a,It'd ... Ith at h'allt 5n mA d/ltl urhill' ,I ... llh a n, I "F ~111).. c uor,

'"
l.h

"
-
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A DUAL - INPUT PREAMP LIFIER WITH 2:1 PRE SCALER
FOR FREQUENCY COUNT ERS FROM I Hz

TO A M INIMUM OF 100 MHz

by W. R. Kritle r, DL B TM

This p r ('nmpll fl l'r/p I'l' 8c s l t'r III d t'1I1gru'd for op.. ration with the Ir-eqaency count e r
de sc r-lbcd In (I). To be deac r-Ib..d I. It dual·lnput p rvampltffer- wit h pulse ehaper
and 2 : 1 pre ecater-, Thl8 module hSB been dt' 1I1t:n /l.t..<l DL 8 T M 00 3 a nd can be
UII ...<I In ccnjunctton wit h olh .'r tv ..quenc)' ('ounl('rll (21. (3). DUt· to til l' 2 : I di
vision of t he frl'qut'ncy to b.. mvaeu red , It hI ncc eees ry for t he c loc k Ir-equency
of the counter In question to al80 bt- dlvil.ll'd by 2 : I. A fr l't' Illp-Fl cp Is avall
able In module IJL 8 1'1\1 00 2 for thl. pu r po e e , The fr-equency counter Il L 8 TM 002
II elready dl'lligned fo r uee with t h ! 1I pr-eecale I' Slid no modlrkatlon II required .
~·l gu rt· 1 In (I) 11/1011'8 ho w the two rnodul ee a ft' tnterconnect ed.

1. Cll AHACTE IUSTICS

Uoth amplUh'rlJ ope ra te In th e voltaie ranit- o r approximat ely 10 0 mV t o I V
( HAtS) wit hout requlr ln i any adjuatm en r, since the majority o r m easu r ement e
are made In this voltage r a n ge. t h e author i8 of t he opinion t ha t Ih l . II su it a bl e
fo r m o st appflcationa, tr lowe r voltage level. ar.. to he meaeu r-ed , it wUl be
n ec e a a a ry ror a p ream pl1f1e r to bl' p rovt ded, fo r htghe r- Ievele, a n attenuator
can be pl aced In rront o f t he input. Such Input n etwc rka wit h a l imtted Irequenc y
r an ge can be made without difficulty .

Tb e Afo' pr-eam pl lffe r- a m pHCle. a nd . hapt"l Ir-eqcenc tee betw e en I Hz a nd appro
ximately I f.lll z .'T h e IU' pr-e am plHter- la a ble to proceu Irequencte a from appro
xlm a tely 100 kH z , T in' uppe-r- Ir-equ ency limit I. determtned by th e tw o Sc hott ky
TTl- Int e grat ed ct rcc us SN 7 4 SOO N and SN 74 S 11 2 N. The m anufacture r glvt'.
a valut' or typic a lly 1 25 MH z fo r bo th type •• Il o .... eve r- , if t he !lrst countini
decade 1 1 21 6 : SN 74 196 N I in th e Ir-e quency count .. r only obtain. it. gua r an
t e e d minimum o f 50 MIl :t. th l . w11 1 lim it the u ppe r- m e a . u rln g f requency limit
( 100 MIt :t l . tr lh l . counllng dec a de I. beue r -, It will be ponlbl e fo r t he hi gh
lim it frequency of the Sc hottky Ie. to bl! CUlly utillu~d ; 1t m ay ev en bt' worth 
whil e ua ln g tn e selected t ypl' S N 74 5 112 N S 1,

2. CIRCUIT DETAILS

fo'l (Ure I ahow. t h e ci rcuit diagram of the dual Input preampltne r with 2 ; I
p reecate r , The ci rcu it comprilJlng tranlliatora T 30 1 to T 305 p r oceeeee t he
hi gh {-'r Ir-equenct e e , Th e 1aat th r-e e atagea repre aent a furthe r development o f
the pr eam p lifier fo r Ir-e qu ency counte r. up t o 60 MH:t a . wa . de ec r tbe d in (4 ).
In o rde r to eneu r-e that hi gh er frequ t' nci",. c a n be pec c e ••ed, t he pr{-'vl ou lly
u.ed fi nt . t age ( T 302 ) II equipped with a ba ' l! vo itaiit" dtvtde r a nd a fe ed 
back r e al . tor In the emitt er ci r cuit . An a dditiona l a m pll flt"r I tage equipped .
with the UH F tran l ! lIto r T 30 1 18 u e ed t o com pe nsa te for the lo.a In len. ll1v lt )' .
Thi••t l ile o pe rate e al a n a m plJ.!i t' r for low ln put voitalln and a limiter fo r
hlghlr input volta ge Ie ve t •• in addi tion t o thla , ee ve r e l r e ll.tance value. h a; e
been c h ang e d with r-e epe c t to the o rillinal del i gn.
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Th c low e r- pa rt of the circuit dlallrllm IihoWIi the Afo' pr.'amI'Ufh'r "'julpp..d with
tranlllll lo rli T 306 t o T 308, Two IIll1con dlod.. s an' connec ted In antlphall" at
thl' Input whic h limit the Input votrage to a p. ' a k vatu .. of Ilpprollimatdy U.7 V.
Th .' In put IIlgnal la ampliflt'd In t1'anllllitor T 306. The 8ubljt"lu.'nt tra n 811t o r
T 307 III only d r-iven with thl' polllt1vl' hair wav.. via diode U 303 and ope r-ate e
all a awitch , Th .. lallt tranll1ltor j T 308 ) lIuPl'lit'1i Ih.' r ..quj r -ed PUIIll'1I for th.·
TT l. logtc crrccne . Dlodt, D 304 ..nIlUI·t'li that It I s cornpjetely bloe ke-d.

Both ampUfl t"rII polla.·u a logic - 0 ( leu than 0.7 V ) wh ..n no Input III11nal III
p ree ..nt , The O- Ie vt"l II Ied via an OR - gilt .. whlch III c cnm-ct.. d a8 an Invert e r ,

J.: Th e logic 1'1I1enlll ill t hen ted to II furth .' r O lt-galt· ( conne cttone 4. 5 and 6
, of 1 30 1 l, T ht· Olt-gatt' "IHUH'II tilt' puls"l1 from on .. Input to th.· ou tput wlwn

t he ot he r Input Is at loglc -I 11.'10'''1. Acco r-dlng to this p r-Incf ple , It connecre th.·
t wo Inver-t ed outputs of t h.· III11pIHll' I' with t ill' SUUH.'qul·nt nlp-nop, whtch d!vld"11
tho' input Ir-equcncy by 2 : I. The ,,,'('ond nlp-n0l' In th,' Int"iralt'd etrcun
SN 74 S 112 N la not ulled and can h., ulll'd for dIvision of th., tlrm- unlit' rl·.··
que ncy of a counte-r- or for furt her division ot th.. Input n-..qu ..ncy , If thlll 111
r-equf red to r t he counter In uev, The ee connections er-e r..d to 8ultabl .. points
on the pr-Inted circuit board,

3. S I' EC IA L COMP ONENTS

T 301: HFX 59 ( Stem ..n 8 )
T 302 - T 305 : 2 N 709 ( T "X811 In st r um t'nt ll I
T 308 - T 308: BC 108 B or Ilmila r ( B m in , 100 )

0 301 - n 30 4: IN 914 , IN 4148 or IlmUa r e tttcon diode

I 30 1 : SN 74 5 00 N
1 302 : SN 74 S 112 N (S 1 )

AU reil itorl with 5'- t o le r an c e, I pac ln g 10 m m .
All unipolar c a pac ltorll are c e rsm te dl ac typee for 5 mm IIpac lng ,

C 30 4: 100 $JF{6 V tantaUum e le c t r o lytic
C 308: 3.3 $JF{ 6 V tantaHum drop-type e lect rolytic

4. CONST RUCTION

The dual· lnput prl'ampllfier with 2 : I pr-e ec ale r- II accom modated on a PC-board
wh o ae dlm l'n l lon l a r e 85 mm x 55 m m , Fleurt' 2 8howII the p r-Inted ci rcuit board
an d com po ne nt lot a t ion. o f t MI board. wh ic h ha a been dl'ltgnatt'd il L 8 T M 003 ,
Du... t o tht' hleh Input trequenctee that can UI" prc c e e sed In t hll module and the
st eep r t ee tlm l'l In the R F - amplitll'r. it III nece••u"y fo r the ccnnecuon wr r .. ,
o r a ll component s t o be ke pt a. aho rt all pceetble . Th e Inte r-connec t ton bl'tw"t.'n
t he ou tput o f th i l m od u l e and t he count.. r ahould alao be all IIhort all poee tbte
l ine. ev e n h alt the Inpu t t rl' quf'ncy polal'lIIl" fa it r i le tt mee, In e pne or thill ,
It II a dvllabl .. for aocke t l to be p rovide d tor- the t wo Integratl'd ci rculte 80
that it II po n lbl e to 1.. teet t ht'IC with the hlgh"lt Input fr ..qaency , P r a ctl C' l'
hal s hewn that t h1, II m a r l' a dvan taet'oua than the I'x t ra le n"h o r Ih .. ccnnec 
ttcne . ~' I gu rt' 3 IhO WI a ph otogr-aph o r t he author'l p rctcty pe.
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A SIX-DIGIT F RE QUENC Y COUNTE R FOR FREQUE NCE S
BE TWEEN I Hz AND TYPICALLY 100 MHz

by W. R. Krltter, DL 8 TM

Ttl .. follo wlo, r rl:"quency c ounte r I. (·qulpped with TTlr c lrcuU a o f tht· tnexp..n etve
SN 7• • • • ~ . .. r l.. . . Olh.. r fam lll .. . of Inl(", r Bt ed d rC'ulu. luc h '1, for In atanct' .
Ee L -c i rcu it, ha vf' nol l......n ul t-d, m a in ly due t o tne t' s IP nllvt' leveI conve rt .. n
that mu et be UIl" d and in c r-de r t o aua ranl l"(' e tm pte ec ne rrccuon. The pr......n t
tt'chnol oatc:al lim it , of TTL·c !rcuiti a r e utlHzt"d t o th.. full due 10 the UI e o f
Schotlky·TTL - clrcu Ua f S ~ H 5 ••• N I In th... fin! dl vld.. r and ('ountl nll ,ah" ,

1. TI lE WIIOU: FItEQUF.NCY COU NT I-; n AND C IIA HACT E HIST ICS

Ttl .. rre qut'ncy cou nte r com p r l . ... fou r m odu le a: Pew .. r ltupply , t tm e ba . .. . tre 
quency count.. r an d prl'll.mpll fl .. r with pul e e ah a p.. r lind 2 : I pr.. . c a le r-, Fli\lrl" I
gi ve . the block d lllll rilm o r II ccmutnat to n o f tht'llt' m odult' l .

"',."

Ampli f ier ond ~ 4 ~
cresccter C I: C t «: «: «: I[ I[ Time bose

OI', )Il1 1', )041==:]::'" 1OBCountpr w ith pulse 1"2al 't''''':'';~ oscilla tor
a ~ )1)1 1', JQ5 0 'lOtgtlf\ l'fOtlOn Dl a Tt-l IXI1 o."Pu' 100 k Hz

~)Il)Dl aTM 001 s f. ~ ~ ~ OJ I JZ aOI
1', )1)' '" 1Ofo II ~ 0

""~,
.,

I

f,< I : IhN:k'''_ 011" ....11....._, _"WI

Tht' unlv t' rlal pow.. r IUPl'ly .... lth Intt' llratt'd cont rol circu it de ec rtbed in (I) II
uled al pcwe r I UI'ply . T hll ci rcui t prc vtde e 5 V :. 5'" at a pp raximat t'ly 0 .7 A
and 170 · 25 0 V a t Ill' p roxlmllt t'ly 20 rnA .

Power supply
Ol 3 VKool

:!:===llOV..

T h.. ext r-... mil" ly I t abl ... c rYlital olclllltor d".IIc rlbe d In (2) II uit'd al tim .. ba , .. .
Uue to th.. Ull.. o f l\ " ryll tal OV I'n and Ipt'd a l c ryll tal , a nd /or Ilync hronl~allon

.... ith a IIt a nda r d frl ' qu"nc y tran llmltt...r , It ill pollibl.. for th .. uppe r countl nll
limit t o b.· Indlcatt'd wllh a f n'qu " ncy r .. . olutlon o f I Ih . If the tlml' ba it' Ir .. .
quvncy w e r-.. t o d l fre r- by only .!. I Il 10 .7 , thi l wuuld m e an that a n lndJclltl'd
frt'qu"ncy o f 100 MII ~ would b.. Incor-r ect by :. 10 II~ . For th i. r .. a l on , the
I t a bll i ty and a c cu racy of t he- ttrm- ba llt' mU l l Inc r t"llll t' t OIl.·t h,·r with Ih ... r .. . o tu
ucn and t he hl.:h" lIt fr ..qu ency t o be nlt''' lu rt"d.
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T In' m odul ,·: pr" umpIH lt'r, l' u lllt' lihal"' r lind 2 : I p r "lIcII!<' r I. ac commoduted
on I'{' - Uoll rd Il l. 81' 1'.1 003 wh ich hi d,·lIcrl1....d In thl. ,' dl tl on of VII F C O MM lJ_
MCA 'I'[ ONS. T hl. modult- i l .·'lull' l"·u wi t h 1100' 0 pr ... arnl'llfl t"l·., OIH' for lo w fr ... 
qU'·l1c!o·. ami on ,' fo r hiG h fr ... qut'ncl ..... TI lt' ou tpul 1I1~l1al. e rv fed via an O J{ 
circuli to Itu- pr-e aceler- , T hr- manufactu rt' r o f t tu- fllp-nop u8 .·d a. 2 : I dlvld,-r
I typ.· 51': '1 45 112 N) IIlv1·. a minimum uP I"' r rrt'qu l'ncy limit or 80 MHI.. Th ..
. .. I..c t .. d ty p.. SN '1 4 S 112 N 5 1 I tw lc., th.. "ric-.· l I. lIulirant ,·.·d fo r minimum
12 0 Mll z . In th.. aUlhor'. prototy p.. of th .. pnoaml'llfh' r , Ihl' Input dlvld"r wa .
tr la llt'r" d by an in pu t vo ltag.· of 100 m V at 14 0 Mill..

The ac tual f r ,·qu.. ncy cou nwr board I. " qu ll' p" d .... lIh 27 In h'g ra tt'u ctrcuue or
Ihl' 1'1' 1. . l· rlt'l S~ H ••• N. 2 t r a ra l i llt o r . , I IIl1ht"'mlttlng diad.' , 6 Indicato r
t ub ... • • ....... 11 811 1"V"ral re.lll io r. and capect to re. T h.· r-elatlv.. ly n.. ..' mlrala tu r .>
NIlllt'- IYlll' t ub.". a r e ulwd rce Indication of t he frt·qu t·ncy. Th.· dlg lt- hdllhl I,
13.5 m m lind the t ube . a r t' only 30.5 mm high w it h a dlam e t ... r of max . 13 m rn ,
Th" I1 '" t ub .·. 1'0 ..... 111 bullt·ln decimal po int. It r,t! t hd r connt'ctlon wi n'. allow
t lu-m t o b., eo fd e t-ed Into pla ' >t- ec th llt only 5 m m . pacing I. p r "II ,'nt b.·tw.·. ·n
the ba • •' o f th ... tuot'. and the I' C - bo a l·d . Fi gun' 2 IIho w. 8 pho log raph of t h l>
autho r' . proto type , wh ich 100' 11. . no t " lluI pl",d with th r c u gh econtac t e ,

2. FIt EQ Uf,,: NC Y COUNTE U "fO lHi U: Il l. 8 1' 1\1 002

T h .. rrt' qu"ncy ccunte r m odul .. com p rll"a the .111 count .. r a nd Indicator d.. cll".· • •
the puillt' c ont ro l . and dlvld"r c hain for tI\I' t hu ... bR• •-, Flgu l''' 3 . wh ic h III
i lv ,' n on thl' c .. n t r-e pa g" liI . glv... tht' ci rcuit di a g r am of Ih l . m od ul e ,
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2. I , CmCUIT U}o~TAIL:S

The ,ix counting d ecede ....ac h compr1sl< a Nill\l'-tub.·, decod e r -cr-tver -, eto rnge
and c ounter-, A counter ty pe SN 14 196 N 18 uaed In mo flrst d...cad... ( 1 216 ).
The uppe r- Crl'qu.'ncy limit or thl. type III gyarantt't'd to be 50 Mllz. Out' t o th e
u ae ot th .' 2 : 1 dtvfde r-, t tre c cunte r- can he allum c d to r- ea d typically 100 Mll z
and U th e nlp-liop in th ., p rt!lcale r ope r-atee at a frt'qu"ncy hlahe r t ha n t hl'
gyarantt't'd minimum o f 80 Mll z and obtain. 118 ty pic a l Ir-eque ney nmn . If both
ci rculi. polI.llelUI an up per- Bmtt t'qual to thei r ty pical or even maximum value II,
th e counter wi ll be able to Indicate freque nclell up to 120 Mllz or even 14 0 Mllz.

The deca de counte r type SN 74196 N can b., ulled 11.1 r-e-pla c e m e nt tor type
SN 7 490 N without di fficu lty. In th e a ppl1cat lon ua ed here, a ttention m us t b...
paid th at th e r-eee t pulse must havt' reve r-ae polarity.

Out' to the 2 : 1 division o f t he Ir-eqaency to be rneaau r-ed, it ill neceeaa ry for
th e clock ttme to b... I...ngth ..nod by a fac tor of 2 10 that th r- tndtcated Ir-equency
cc r r eeponde to that ot t he input signal, Thill III. obtain..d ullng one half of I 222
( SN 74 73N) .

The counti ng p rinciple II th e n nw ali wa ll described in (3) . The counting ga te
( 1 219 ) la o pened for a p r ede t e rmtned ( 8wltchable ) t fm e, The I r-equency to
be counted h a s been eha pe d to correapondlng pul llt' l and III paeeed to th e count
In g decadee (1 201, 1204, 1207 , 1 210 , 1 21 3, 1 216) . Aft t>rthe counting ,att'
hal c loaed, t h e binary coded condition ot th e counter- La pal.t'd t o th .. lito rage
(1 202 , 1 205, 1208, 1 211 , 121 4. 12 17 ). T he r l'llult I. Indlcat..d by t h e Ntx te
tu bee ( V 201 - V 206 ) via the decod .. r and dr-tv .. r- IItagt'l ( 1 203 , 1 20 6, 1 20 9,
1 21 2. I 2U , 1 218) , T he counting decadee th ..n r- et u r n to ze ro a nd t he fr e quen cy
r l'm alna Indlce. ted with the aid or t he storaat' untll t he ne xt counting cycle hal
be en complet e d .

T he counter- ope rate. wit h a tixed count ing I1m e o f I • which meane th at one
count 18 made e ve r-y eeccnd and Ih e r e ault 18 Indlcat ed independent o f th e Urn e
the ga t e III ope n , Thl . ccvnung rr e que n cy hal been to und to be lIatlHlactory.

The ope r a t io n of th e pul ee cont rol o f t he counte r la to be d...cr-Ibed with th e
ai d of th e pul ae dIagram given In n gyre 4 . It la a ..umed th at J • 0 ( 1 222 ,
conn ee t te n 7; Hne 7 In Fl a . 4 1 a nd th p re set pul ee 1 • I ( I 216 , connec ttcn 13;
line 4 In lo' l g. 4 ) la vaUd ao t ha t a i - c e no tuce Is pre s ent at I 220. ccnnecuon
11 . Thl , I -c ondition re ault . ln a n -ccndt rton toget he r- with the i -conetucn a t
out put 8 o f I 22 0 . T hh m e an . th at J la ac tually O. The next rising stepe of
th e 1 Hz algnal ( Pt 206 , Hne 1 In Fi e . 4) dWe rentlate d by C 20!l/R 205 plac...
out put 6 o f 1 220 tt'mporarl1y to 0 ( li n.' 2 In Fig . 4 ) . Thl , m e a ns th at out put
8 of I 22 0 wUI tem po r-a r-tly cor reapond to 1. T hl. m e a ns t ha t J • I II ve ud. At
the allm e um e, connection 11 o f 1 220 wUI bec om e O. stnce connection 9 of
1 220 Is at e e ec - pc tentfat , th i s condition wIll be m a lnt alne d. Io'urthe r- 0 to I
alopt's o f the 1 liz cloc k IIllnal w1l1 have no e rrec r.

Th e ne xt 1·0 alop., tha t Is ted from the clock div id e r ( li ne 6 In 10'1,. 4 1 to th e
In put ( connection 5 I or I 222 IIw1!ch.. a t ht' nl p-nop to the ot h.. r poaltlon; 1 wi ll
a ppear a t ou tput Q , a nd 0 wUl app..a r a t Q ( linea 6 a nd 9 In Fl,, 41. T he fr e 
qUt'llcy to be count ..d 18 f..d from the preacale r of m od ul.. DL 6 TM 003 an d
controlll th e count ing aate I 219 a t connection 12 unt il th .. nt' xt 1-0 a lo pt' ot th ..
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Rn~ pulM I
SN X li6 N,CoN>tcI'orl 13

I 222
COO'f'\KIIOIl •,

f., 4: Pula dillram ,1 1111 cona,. ,.. ...

clock frequency ( li ne 6 In 10' 11 . 4 ). Th l l m eanl t hat t he fi1p-n op w111 be a c 
t uated onc e I,aln; Q will bec ome 0, Q will be I, wh ic h m eln l that the lat e
wil l be blocke d a nd t he c ounU nl pro eea e II com plet e d . Th e 0 -1 alc pe fr om the
Q - ou tpu t o r flI p -nop I 222 ( cormec tton 8 ) II delayed via tw o t nt eg raUn l Hnkl .
Thll ccr reepcnde t o appr ox im a te ly 12 ,1l1 for the I torale-llt robe pu loe by R 20 1/
C 201 and by approxim ate ly 70 ,ll1 for the re ee t- putee by R 203/C 203. T he lub
sequent Inve rt e r- r e l hape l the pullel dil to rted due 10 the delay netwo r-k, Alter
thll , the RC - li nk C 202! R 202 dlfferentlatu t h e pct ee ror the Itorlle ( u ne 3
In ,..1, . 4 ) . T h e lalt I lage of th l l cha in II troni lito r T 202 whi c h to ueed al
Inv e r t e r-, Thl l tran d lto r m uet be I blr to a cc ept the return c u r-r-e nt o r t he 6
Ilorage etrcune (appr ox . 40 rn A t.

T he r U t."t - pu l le l a re dltrrren ti at ed by C 204! R 204, Inv e rtrd again a nd am pH
Ited, Connection 6 of I 2 19 p rovldel t he ee eer -put ae I for me fi nt cou nte r 1 2 16
[ lf ne 4 In "'ii. 4 ) . T h l l pul ee Ilm ul ta neoully lIell l he ou tput ( connection 11 )
of I 220 to I . J ( Itne 7 i n Fli. 4 1 II let to 0 vii conn.-ctlon 8 of I 220. Thl'
rUl't-pulle II ( li nt' 5 in ,..ii. 4 J for the counte r s type SN 749 0 N 11 obtained
by inve rting t he r eeet-putee I. The p r-oce ee il recommenced with the next 0-1
s tope of th e clock Ilinal.

A noth e r Ipt."cla1 ft'atun' t. t h.. Indication o f t h.. per-too when tht" gale II opt'n
ullng a light- ..mlltlni dlod.. . A htWhe r level wl1l be present at ccn necuon 13
o f 1 2 19 III loni a. th e countlni gatt' II open . T hh wi ll mean t h at tronolltor
T 20 1 will conduct and the diode will IIll ht. T hll Indlc:atlon allowI t he c pe r at ion
of th e doc k cf r-cu tt to be c hecked.
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2 . 2 . COM l'ON~NTS

V 201 - V 206: ~ 87 0 St iTT I. ('.M 1330 ( SIf'mf'n l I
lndtc ato r- dlodf' : hp 5082- 44 40 o r .lm U.r

I 201: SN 7HI0 N I 210: SN 7490 N
I 202 : liN 7475 N I 2 11 : SN 7475 N
I 203: 5N 74141 N I 212: 5N 7414 1 N
I 204: SN 7490 r.; I 213: liN 7490 N
I 205: SN 7475 r.; I 214: SN 7475 N
I 206: SN 74141 N I 215: 51\; 74IH N
I 207: SN 7490 N I 216: SN74I!l6 N
I 208: 5N 7475 N I 217: SN 7475 N
I 209: SN 74141 N I 218: liN 74141 N

1219: SN74S0UN
I 220: SN 740ll N
I 221 : ss 7404 N
I 222: SN 747 3 ;oJ

1223: SN 7490 N
1224: liN 74!l0 N
1225: SN 749(, N
1226: 5N 7490 N
1227: SN 74!JO N

T 201: HC 10K U or similar
T 202: 2 N 2219 A . 2 N 1613 or IIlmil:.r

C 201: O. I "F il Oa;./I 00 V. plaat tc -Jol I cupec nor, t>padnl: 10 mm
C 202 : 0.1 "F 1.10%/100 V. I'IHstlc·foll cllpacitor. uK\al rOlllwdlon mall.2S lonJl
C 20~: 0.66 " F !.IO~/IOO V. pln"'tlc-!oll caoucnor-, ",pacing 15 mm
C 204: 0.1 " I·- 1.10,,"/100 V. I'lalltlc-foi! capacitor. IIdal ccnnvctrone mall. 25 long
C 205: 0.1 "F !.IO%/IOll V. plustlc-foll capac nor, 8paclng 10 mm
C 206: 22 'II-' cerumtc capacito r . tll'lIclnR 5 mm
C 207. C 206: I "F/IO V tantHlium capacitor. drop tYllt-

It 201: 220 n
It 202: 270 n
H 203: 22011
H204:2701l

H 205: 270 o
H206:1kU
11207: I.Skll
1l208: 2.2 kll

H 209: ".7 kH
It 210: Hpp roll. 10011
11 2 11: 470kll

It 2 12 - It 217:

l 'b H

It In kll; Vb In V (at I't 2 12 );

170 V
200 V
250 V

7.5 kll
18 kfl
36 kll

All n · tlilitorll for 10 mm IIpllclni.
H 201 • It 207 • 1. S'V. totes-anc e.

2.3. CONSTHUCTION

T Il\' Ir-equoucy counte-r module I. accommodat..d on tlw doublvcconted pr-Inted
circuit board d"slgnah'd DL 8 T M 002. who lle dim en.lon. an' 170 mm x 100 mm,
Slnc" the prlnt e d circuit board pO'8l"Il'" th r-ough-eoutac t s , no brldgv. are
nt'c t"llary . Thl. means t hat the conat rucuon acco rding 10 th e component loca
tion plan iiven in Fig. 6 i. virtually fool-p roo f. T he dropper r-...18to1"8 for the
anout·' o ! th... Indicato r tube are solder-.. d t o m e lowe r etdc of the boll rd.

T hl' tnterconnecnone bet ween the vllrloull module .n' gtven In the block dia
gram gtven in "' lgu r c I. It I. important that the input connecttcn between the
p r-e ec e le t- and IhO' counte r input ( Pt 208 ) IIhou ld be shor-t lind Iltralght .0 that
t n e hi gh l' l t !re quency pul .... are not dteto rted , wh ic h could cthe rwtee r-educ e
t hv uppe r fr l' qIl l'ncy lim it. T hiB II t he r e a . on why the 2 : 1 p re ecale r I. mount ed
dir"ctly behtnd the prl'lImpllfit'r on P C · board DL 8 TM 003.
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Th. (011111 ."liun 1...>llItli I ' t 213 - 1'1 216 ul'l "II. I "n ll td~: ¥l'llUllIh ,I .... 1I11 I' • '""IHI
....,.. f. l· Hf tl .. t!IIl ., loa'I< ., .... thh. Th ." d, ,"!mlll polnlll bUil l Into t l,, " mdt"I1I"'" tub,
.... 111 the-n It.:ht "'0 thlt t Ih , " indte"tl"n III .I.... lly. ¥I\".n in kilt . I'hlll /Il''''I'' Ih ••1
tlw r ... '11.1' n,~' '18. 76.';4 ~tllt ill b. Indkat , d II. 987Ii!i. 4 kill, ( In lII.... lhhuljo( II..

d"."k tr"(IU.r\l"~; , it" ov ,·rn" 111 occur- ft)/" Ih , f1rll l !'uflltlon .. flU th,.1 flllltih
Ih ,' p ...·vl"ullly rn 'nU"'lt'd tn'lu .n'y rould b. In,li('o l.d all 76!i.4'i2 (ki ll I.

I' A \lII A I. 111111 broughl II mod!flc; ,liun "t thl. !I,,'qu.",u:), counlo"" lu UU," n"Il, •
.... h lt,h .... ltll 01110 I' n ' '''' nt III t h ,' itulh o !" .ll firll! cuunlt' r Iha t ..... "Ii ""I "ubll",t" ,I:

It III I'''lilliblt- to vury th ., pe riod of Indkll tlll ll by <;lJnl1 ..et lnt: .. IIlm"I .' ulllJul\.,t1"1l
11'" u II I III , ' I" ",wlilatol" 10 p ili :) "t 1 2 2 1 ( d l ll" OIlIl<" t ItH' '"UlUll',II,," I" t 'l 201;),
It lUI un/"f[ II"" ltd, I", p,"ovid,d , tttlll ....'ill ,,11.,\\ th ., ludicut Ion I" b• •-vr-n "rn>I" """ .
T h., ,".htorll do no l think t hitt t l ,, ',"," ,,," ," many "ppllcl.tlon", ror 111.1. h I. 1ll\"Hfh','
tit", but Illv,' th,' drcult (or thotl , Ih .. t "'''y b.. Inlt"'", ..t,·d:

3 . H E F E H E NC I":S

(I) II. KBh l,' n : lJn lv,'rlla1 1'0we " Supply lJ . l l1 ~ all In \l'grat ,,<.t IlC - VUltll j(I'

Sla biUu:r
VIIF CO MMlJ :'<J IC ATIO NS 3 (1971) . Edit ion 2. l'a ¥t' lI 12 1 - 12 6

( 2) It- G Or l. B , HOBIt": A Stabl l' Cryllial-Con trolh'd Os c illa lor In Ih ., (l r do'"
o f 10 - 7 fo r F'r-e qu ency and T im" M.. alllurt'm t'nU

VIII" COM MU~1CATIO:-;S 4 (1 9 72) . Edi ti on 4 . l'a E'" 235- 24 0

(3) .... W,'I n g ll rtner : A Fou r - UiiH "'n' flu"ncy Cou nt e r- Modu le to r
F'r-equ..nc h · . up to 30 Ml h

VH '" CO MMlJ :'<J IC AT IONS 3 (1 971 ). Edit io n 3. P a Et' lI 159- 171

(4) F. W.. ln a J r lnt' r : Fu rth...r D.. ve lopm...nt o f the Four-ll1 a it Fr"O'qu"ul'y Counl .. r
VII F COI\! JI.!UNICATIONS 4 (1 !l72), ~;d lt"j on 4 . !'!Ii"s 229 - 234

THIRD FRENCH EDITION OF VHF COM MUNICAT IONS

Out" to the g rt>at po pul arity o f t he flr al and s eco nd French o m n ibu s l'd ltlonll
.... e are now to pU blish " new t hir d ecr uon F III . Thi s edi tion wJII be avanabte
In Apr il (rum ou r Fr ench r epreseurauve :

Mil e , Chr istiane MICHEL
F -89117 P A It L Y

- Le e Pilies
(F r an ce)

please Infor m your French epeaktng fri l' ndll o( these thr -ee Fre nch omn tbca
editions 0 1 VIIF COMMUNICAT IONS.
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CIRCULAR POLARIZATION ON 2 METRES

by T . Bittan, G 3 JVQjDJ ~ BQ

A theor.. tJcal ('unsldO'rallon of circular polarization .a 11 a •• proelleal ,' x -
amplc of a h.-Ileal anlt-nna for 1296 Milt .... e r e deacrll d tn (I) . Thl. arllrlt-
I. to dlseu_III t h.. ,·xJ>t'rh·ncc. gaint'd with circular pola rization eve-r- a <,008I<1.. r
a blt· p"rlod .a wt'l l .1 eomv aurprlaini n ·. ult a. It alao (nclud,'s conlltruftlon
d...' . 11 11 for a do ubl,'- r1vl' c roalwd Ya jll .

I. ADVANT AGES ANIl LIM ITATIONS

B.. fort' ccmmcnctng ...xperlm.·nta with circular po lariz a ti on, !l w lIuth",' .ljtudl.,u
t he polarity (l[ IIlanal. r-ec eIved at hi. location , on a hill aurround.·,j from North
o ve t- Eaat to South by mountalns I approll. 200 metr-es h1iht'C') and from ~lll·th

to South Wt' lit by fo r .. at (approll . 10 - 20 mct r-.... hl"lIl'r t ha n the ant ..nna). Tfu
obee rva ttcne madt· durine t hi_ pe rtod indicated t haI e at r-e mely fc .... of ttu- r-e
c etved _16I: nal_ .....ere r ecetved ....,ith tht'lr orlalnal pote rteauon, only thol" thai
..... e re t t-uely IInt'-of -_lehl and tbo a e _Ienal_ not under- eolne any conlld,·rabl ..
diffraction ( 1('11 t ha n 10 ) . The maJortty of Ilanal. po ...•....d dlaaon/oll po l a rtry ,
... e. a n Inlt'rm "diate value bt't .... .-en the- ve r-ttc a l and ho r izonta l plant·. lI o.....-ver- ,
ot he r .Ignah t' xh lblt t' d a .10..... ct rcu ter- polarization ....-h tch I. undoubtabty caullt'd
by noe -ccnerant diff raction c ba rec te r t et tc e, a t nce it h a . b.· .·n found t hat r.·n,·c k d
.Ianal. virtually m a in t a in th e aam t" pola rlz a llon IIhirt all lo ne a. t h.· rt ·n \"(·ting
.u r fae.· la fl u'd.

--
~ le' -

, -
- -'
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It I. kn n..... n t ha t a ci rcularly polarlztod an t e nna t-xhlblt. a loaa o f 3 dB eve r- a
comparable li nearly polarlzl"d antenna ..... he n a linea r ly polarlzt'd alenal of th ,'
cor-r-ect pola r ization la r e cetv...d. 1I0 ..... e ve r -, th is ia a t heort-tic a l value e tece U
ha a alrt'ady bee n .tated t ha t lrul"ly ve r-uc e ! o r horlzonlal pola rizat ion ia only
r"'cl"lvt'd at th t' au tho ra location with li n e -of-.leht a nd vi rtually non - dlff r actt'd
alenala . Since auc h all"al. are u au a ll y 01 aurrtclt'nl al rt'nath , th e la" o f 3 d B
can be ecc epted.

On t h.. o th e r hand . thl ' 10.. o f 3 d H i . valid with ci rcula r po la rization tor all
vector- •• Let UII aaaum e the worat c aat' a t lIay a ve r-tt c a l ly polari zed alenal
which ha a been ph a .,· a hlf lt'd on the t ranllm l llilion path by 9 00 ao that it ia no .....
horh ont a ll y po l a riz e d . Normall y , a radio a m a h 'ur wi ll a tt em pt t o receive thi s
. ten.1 on a ve rtically poia r l u ' d a ntenna. In t heo ry, th " alenal s hould com pletely
diaa ppea r ; howeve r , th l a I. not Ih e case In pra c ti c e wh e re Inc or-rect pola r ity
uaually caUlel a loaa of IS to 20 d Uo T hl. mean. t hllot t he o rlel nally v,· rtlc.Uy
polarlz"d .Ienal wi ll be r e c etve d 15 dB - 20 d B do ..... n due t o th e pola rlutlon
ahlfl In compe r t ec n 10 th e maximum at 3 dB de .....-n whe n u.ini a IlmUa r etr 
cul. rly pola rized a ntenna, Thu s u nd...r wor-et -c aee condi tion I , ci rcu la r pola r l 
u tlon can brlni a ialn 01 12 d ll 10 17 dB cve r lI nl'a r polarlullon.

With tht' o t he r- , nc n - c c n eten t po lariza tion s hUtl cau.lni el o w, circu lar poll r l 
z at lo n, a re (lUlar tadlrli o f th e r e cetved .1inal will occ u r ; the maximum . Iinal
will be pre s ent when th .. r-ec e tv ed liena l 1. in pha al' wllh the r-ece tvtng enterme
a nd will be down by at l eut IS dll when the . Iwnal I. l:llJO out-of ph ase . Thl .
f. d inl dl.a ppe a r. com pl et e ly wh"n ualne cl rcu l. r pola rlzatlon . ince the antt'nna
p rovid... th e l am (> H1" e n .. r iY . 1 . ny po lariz ation aIlill'.

An.. r a n . nt e nna wal ccnet rccted for circu lar pola rizallon , the tollowlni ad
vantalea were found In . ddltion t o the rheor-e Uc a l c Oll. ld t' rallona l ivt'n ebov.. :
It wa a found th at cl r cul.r po l. r l zatlon procc ced a far m ore homee neoua cove r a ge
than lint'ar pola ri zat ion a nd po d t he property o f b ln i able to JWn ..tr.tl!
In to dl atant valley, a nd complet e ly .c r e ened a r ea. ...... here no com m unlca llon i a
l>aa .lbll! with Hnur pol l riz . tion . Thl . III no doubt due t o th e fact that th e mul
Ilpl .. ren"clion a t h at a re p r ese nt favou r c i rcul a r pols er eattcn . An other very con 
,Id" r abl t' a dVantli"' l a tor com m unication with m obil...tettcn • . A m o bile IIta tlon
u,lni vl!' rt lcill pol.rizatlon I. vi rtua lly only r e e e lve d by r e n e c t lon. ot one IYIle
o r a no t he r , .....·hic h m ..a nll that Ih l! l i inal i . underWOini Il conllnuou. pol. rl~allon

I hl n dII.. t o UI m o vem ..nl . On a l a r i t' num be r o f occ••lona , Ihe author hal be t' n
abl.. t o accom pany m obil .. ata tlonl ove r fa r i r ..a ter dll tanc '" th an wou ld ..ven be
ponl bl e ov e r tht' loci l rl·p.. . tera . The maJor tty or th .. n uttl!'r- ty J>l' la d in i d l.
appea rll com pll't .. ly with ci rcula r polarization Iince Ih l . i ' mainly c.ua,·d by
polarlzallon s hi fta . T he rt'ma ln1n e fadi ng I. only du .. t o o blt rucllon. In th ..
• iinal path . Thl . m ..a nl that c ircu la r po larlz .tion I houl d bt' ullled t o i reat ert" cl
by r t-pt'a t .. r 8t a tlonl; th l a would allio o ff l!r anoth...r a dv an ta(l" Blnc l' a ddilion al
1&olallol1 coul d bl' obl a ln " d by u. ln ll, for Ina t allCl' , c1oc kwi..· drcuillor po l a ri za_
ti on fo r rt'ce pllon a nd anticioc kwlBI! for tran s mit. Th i s would o rr.. r an additional
I.olallon between th t' Il1 pu t an d ou l pu t anl t-nna. of u p t o 30 dB .

2. I'HA CT ICA L AN T f.:NNAS
2. 1. A C ROSSED VAGI 1"0 1{ T WO MIo:THf.:S

T hl·r.. a r l' tw o m a in m ...th od l 01 fe ..dl ne a cro'II,·d dipole o r Va i l to l orm ci r
c ula r pola rization. Thl" mOllt common m e l hod I, for t wo indepe nd " nt Va il, to
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I.., Olounh'd on e common lIoum and connected 10t/ l·t h.. 1' with p I/~ ,\ phaBlni
lint,. Such R confli\ll'utlon , aa enown In Fli\l l't" -t, can lI.· obtalnt'd ualni two
Id"ntlclil Yail ant..nnaa lind mountlnll tht" t"1t'm"nta on on .. boom In a Cl'o.a
confliul'atlon eo that th., "h'nlt'nta to rm an anglt" of 90 0 to anothe r-, The 1.'11'
m.'nt. Ihould b., rnoun tvd dlrt"ctly Idjan'nt 10 anotht"r aloni th.. boom. Fie, 4
,Iv." the dlmenalona for auch a c ..oallt·d Yagl for t ....-e met re s , which the authol'
hal named t ht' "G 3 JVQ·Twlat"r".

2. I . I. I'IlASING LIN!-:

Each of th .. Yael anlt-nnaa Ihould b.' matched to coaxial cabl.. wi th th.. aid of
• balun t ..a na fo rm e r-, The nonnal m et hod o f obtalnlne th" 90 0 polarity .hUt II
!.Iy un of a 1/4 ,\ phaalne lin .. o f coaxial cable , Th.· h'ngth I o f Ih l l lint' can
!.I., calculall'd using th t' fonnula:

I • ,\/4 x V

Wh.. r-e V il th .. velcetty Iec tor- of th. cable Jn qu"'lltlon, The ve teeny rectc.. ia
appJ"{;lxlmat"'y 0.66 for co.d.1 cabh'a with aolld dlf'lt..ct .. Ic and J"{;luehly 0.85 fo ..
It'ml-alrlp.cf'd rype e ( including foa m dl elect ..tc e ), "'01' two m .. t .."a. thla ..e 
aulta In I,'n&lhl lor:

1. 51,'I5cm x 0,66. 34.15cm f13.45"J {aolld dle-I,·c t ..lc.j

0'
1· 51.'I5cm x 0,85. oIJ.98cm {l'l.32"J 1."mlalripacedJ

Thl. ph.. inc Une la ueed 10 !nl e r c c nn e e t the tw o dlpolee , Th... d i rection of t he
c ircula .. pola rization ( c loc kwl a e or antlclockwhu' I dt' p..nda on which dipole la
dl rl'ctly .nt" "ll'ited by the fe l'd ... .. . a nd wh ich la e nt..r g l zt·d !.Iy th e pha.lne line .
Th l . mOl'an. that it la pou lbh' to I wltch f rom etcckwtee t o antlcloc kwlat' circula r
po la rit.tlon and vice verla wJt h t he ald of a coaxial r e la y at th... a nte nna. fo'u ll
d.. ta n . r " g...dlni th e conlt ructlon of t he ,\ /4 phaaln, line and th e ba lu na a r ..
clvt"n In ..llIl r .. 4 .

Since both antennal I I''' connected In parlll..1 by t h.. phalln, lin e, th" Impe da nc e
p r eee·nt d to th" feede r II half the r....dpolnt Im pe danc .. o f ....c h . n te-nnl . If the
f..edpotnt Imp..dance o f ....en fee de r II I ••umed to be '15 n. t he value preeented
t o Ih. feede r will b••pproxlmat .. ly 3'1 n. Thla low Impedance c.n be l ran . -
fonned b. c k to a valu ultable fo r the fe e de-r In • que rterweve t ..anaforme r.
T he r equl red tm pedenc o f t h.. ,\ /4 line- c.n be oblalned by Ih e fo nn ul.:

• Jz• • •
ZI

wh er.. Z I il Ihe Im pedanc... of t hl.' A /~ 1Inl.'; Z. th ... f.....dpoin l imped. n c e- t o the
.ntt'nn.; a nd.Zf th e ch. ractl.'rlltlc im ped.nce or th e r..eder. Th la m ean a that
a r " a . on . bl... match to a 60 n to '15 n cabl .. will b.. pro vided wh en a A/4 t r .na 
fonn .. r m.de- f rom 48 n t o 52 n coaxial c.ble I. uae-d . Th. dim ..n . lona o r the
A/4 t r an a fo rm.. r are elv.. n In 10'11\1 1''' 4 .

2.2. ALT ER NATI VE M ETII OU

A mol''' v.. r ••t ll.. me-t hod of o btalnlnc circular pola rlz.tlon I. t he p r inciple- u a..d
wllh t h.. famou. MQONUO U NC ER m.nufact u r .. d by th .. B r ltiah com pany o f
J-Ul:'am. A photocraph of Ihl••nt ...nn. I. clven In fo'lflIrt' 1. Wtt h t hl. ant .. nn .,
Ih l:' ph..... ahUt of 900 I. not obl.lned with a ph ••e- lin..... wa. de-ac r lbed 1n
S...ctlon 2. 1. 1. but by .pacln, Ihe- d ipo l .. a nd ol he r .. I..mt'nl. m ..chanlcaUy ),/4
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f rom another. Thll mean. that ci rcular polarization il ob tained when both
te ede re are of equal l ,;ongth. It only clcekwtae clrcul. r pota rkz atton la rt'qulrt'd,
t he two fet'dt'rll o f equal length can be connected to get he r and matched to tht·
common tnde r wit h a >< / 4 tranafonner al explained In 2 .1.1.

Hc we ve r-, luch a c r c e ae d Vagi offerlll a cona lde r-eb'le ve r-aettltty when both
re eoe re ( of equal length ] are ted down to the Itatlon . In thll ce se , the circular
pola rization direction can be ewt tched, al shown In Figure 2, by adding a phalH'
uee of >. / 2 in orde r to obtain eeueicc kwtee ci rcular polarlntlon (2 ).

'-''~.nOlI'"........

Fif. Z:
Circu it al l Mitthilll Ynil flll'wlKtillllil!llf
cloc:~"" OIln ticlDC~. cMCIII. , oll fq,ation

The IwHchlng unit at th e I iallon can be extended atll1 turther ( ace Fig. 3 ) so
th at the following pola rization m edea a re posetbl e (2):

, • I " '0

F,. ]: Amort Utln..... Mitthillluil llll'loyr pollfil ation mod..

POI. 1 :
POll, 2:
t'cs. 3 :
1'08. 4:

Vertical , Hnear- pola rization
Ho rizont a l , li near pola rizat ion
Ctockwts e , circular polarIzation
Ant lc l oc kw h ll.' , circular pola rlzaUon

2,3, CONST RUC''''ION DET AILS

T'h e tollowlng section II to dt'lc rlbe a double , nve eh'm t'n t c rolfwd Yagi for
2 met res togethe r with balun pha 81ng Hne and matching t ranetc rme r dt'taUI,
The given valuell are valid fo r element dl amet e r- a of 6 to 9 m m ( 1/ 4" t o -3/8"),
Al1 dlmenaicne of th e antenna and matchlng/phalling IInell are given In Figu rl;> 4,
Since t hl a a ntenna llJ designed for uae as a c ircularly polarlzt'd .ntenna , It hi
advtsabh' to mount t he a ntenna so that each of the {'lemt'ntl are diagonal and
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not put-nlh-I to till' rnaat , Thill t'nBureli l hl' minimum [nrlu e-nc.. ot til .. malil on
lht, po ln r- d1allrllm which IB an important point when th.. anl ..nna III nol to lll'
mounted 11.1 tht' top at tht, maar , o r when IH'veral euch antennas an' to be
IiIlH:kl'<l.

Tht' t'lI-ml'ntll an' mounted onto the boom with sultablt, mounting ac r-ew s , a nd
ttl\' boom to me et mountinG can be made with a TV -ant ..nne clamp.

2.4. I' E H FOH l\IA NC E

Sine.' ttu- boom length of thr- antl'noa ( 140 em) Is just under- J/4 ~ . Ih .. gain
ot tlu- untr-nne Willi e-et imuted to til' In-twee-n 8 and B.5 dB, Thill value hall bt,t'n
provl ' ,j In prac ttce-.

TIll' hor-tzontn I and v.'rtlclill beamwtdthe ( -J dB ) art' app r o xtm a t ely 60°,

:1, 1';XTENSIONS

Of <,,,un" , the antenna can bt, i'xtt'nded to fonn a longer- crossed Yaili. T h. ,
autho r , for Inlltanc ,· , III uliing a doubl e 10 element c rcaeed Yalll consrructed
ll('{'ordlnll to ttl\' sam e pr-inc tple as glvt'n In 2. J.

Tht, double f1Vt' can 111110 bl ' etuc ked lind bayed to rcrm Ill r g l' r arrays fo r l:l\I l:
and S/lll'l1lte c cmmurucntlone, Since II In rg.' num ber- of OSCA It salell ltt,s art'
planned, It would mosl c l'l-talnly bl' wo rthwht!e constructing such an antenna.

J,I, 70 ern VE HSIO N

T hl'n' art' eom e IIlIg ht dlfCiculth.'s with a 70 em verslon of thl' dl'lIcrlb,'d antl'nnll :
Ir a s trong boom ill ueed, Ihlll w il l usually r-epr- ea t-nt fluitl' II fraction ot a wa ve
lengt h al 70 cm . T his menn e t hat it can no lonller lw nl'!llectl'd slnc.' tht, two
c e nt r-ee ot th.. verucet a nd ho r i zo nt al element s would be s paced too fa r fr om
a no the r-, It III ne c .. lll1ary fo r et the r II ernal le r- dtamete r boom to br- u s e d or for
t h .. l'\..m enta t o be c en t e red to t he boom, Another pOll lll bll lty wou ld be tor Ii

glllllll-flb rt' o r P VC tu bing t o be us..d for the boom. The au t ho r III wllllni to
p r ovlde In fo nnation r e ga rdlni the d t' s l gn ot a such an tenna for 70 em If ther-e
Is Bufncl!'n t tnrerest , P le a lie In fonn your local r e pr-e aentat fve o f VIIF CO MMU
NI CA T ION S o f you r Interest.

4 , It Et'EnE NCES

( 1) DrvHoc k i Circula r Polarlzallon
In t hts edrtton of Vllt' CO MMUNICAT IONS
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THEORY, ADVANTAGES AND TYPES OF ANTE NNAS
FOR CIRCULAR POLARIZATION AT UHF

by Dr . Ing. A. Hock , DC 0 MT

It I. unfortunate th at ci rcular pola r tullon do •• no t ',,"joy th e popu larity tt d e 
aervea . T he main f " . , on why occ••lo nal eapt'rIm.nt. ha ve not been very sec
c....tu l a nd why It h•• not aalnl:'d In po pularity h due to the lac k o r at.tlona
that a re alia equipped tor 1M , pola rlzallon m c de , It I, r rue , th at th l!' tu ll ad
vanb,el tor ci rcula r polarization can only be uuu ee e whton both I ta t lo na art'
l uUably l'qulppl"d fo r thl. polarluUon. T he advantaa"l of ci rcula r pola rlz_Uon
h i ve been we ll known in prole••lonal com munication f1t'lda fo r 10m" 11mE'. T ht'
ex pe etence ,alnlPd on 2 met re. "",Uh c:Irc ular polarhalion, II wt'll a•• pracUcal
t'xampll' on how clrcular polarlutlon can be r",a lb ed at VHF we re de ec rtbe d
In (I) . A pnctlc a l r e . Untion ""'I••110 de l crlb ...d In (2) .

Thl l a rticle II to dllcu.. th... th ...ory alld a dvantaie. o f d rcul.r po l. rlzatlon to
i eth e r wlt h • pr.ctlcal exam pl e on ho w ci rcula r pola r ization Cllll be aeht...ved
on 10 em .

Cl rcul. r pol. rbatlon o ffera con.lde r.ble .dvllllt.,.... In t he un,.. and 51110' r an i '"
an d tt i l hop.d thlt th l l article will forwl rd tM. ty pe of pollriution.

I. C IRCULAR I>QLA RI Z ED WAV ES

I .J,..
i-' I
I

I
Fl(. I:
Ll_ ,...iI.tiDlll-.rticll)

The m e et common forml of a ntennl I re d"'lilned lor r a di ation or r ..ceptton of
Unelrly poll rized WIV..... T hE' Itven poll rlz.tkm r ...fe ra to t he pcetttcn In .ple ...
o f the ...Ie c trlc.l fi e ld I1n n. Th e a re- con.t ant with Hnu r pollrb.Hon. l ueh
II th e- ho rbont.l o r v...rtlcal m od Lin .... r pol. riz. tlon II indi c.te d with the
aid o f th e- d ipo le r.dl.tor ,Ive-n In 1o·leu r e I. The- v...rt lc al dipole- elem e nt . 1"'
ne r -ete et ec t r icil field IIn"'l th .t .re ve rt ical In apace an d m ainta in thl l po . IUon
•• Ion, •• no' pol. r lz.llon .h Ut I. cau.l!'d by a n ob.t r uc llon In th e tran lm l i l ion
p.th . Tbe direction of th e fi e ld li nn .Itl!'ra by 18 00 ro r f'ac h halr wa ve l enrth.
thu••lte rln, po l. r lty .

With cIrc ular pol .rlz.tion • • ve-ctor or th e et eet r tcer fi el d line . occura In I p.c e
•0 th .t t he propai aUon dire ction conttnucuety rot atel a round an . JIII . whi ch I.
th e di rection o f propai ltlon. Fleure 2 I ho w. I perap e uve dll,ram. The ve c to r
1. contlnuou. ly ch. n , ln , It l di rection . The ve cto r 111 ne ve m ad ... . comple t ...
rotation and o bt.lned th e orl ,lnal po.ltlon a lter on av e le nrth In I plce. Thl l
m e an l th .t th e e ll"Ct r lcal fi el d l in .... will h. ve chan,e d dlree tten by 1800 In a
apac:ln, at one h.lI ....ave le nrth .
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Such a vec to r can l,.. allllunwd 10 hI' genee-et e d by tht, lIupc rtmpostnon of II 111111'
en d costn e oec Illartun .UI IIhown In FliUn' 3. Th ill Indlc ate s Ih.' flr"t tYlw of
a nte-nna th at can bl' ullt'd:T wo c rollll t"d dtpol e e which u r I' f"d with voltallt'a ph a H' .
IIhlf t ..d by 90° . t:a ch dtpol e l'a dlat t"11 a IIlgnal Int o llpaN' wh" n ' th vy ar.. HU IlI' r
Impo eed to form a cl reula r·polarllf'd ..... av.. by gene r-atton of a rOlatlng .. I..e l rlcal
vector- in th o dl r ...ction of propagation .

f • . Z:
... circul.. pollf illt4 .,..,.

_ _ _ -+_-1-....,..._"

f,. ):
G-.Iio" .t • cil'wlllfty
'olIflllt4 _ 1'0111 I Ii.. l lIll
COli.. neil.tlo_

2. A U VANTAGES 01" CIRCUL A R POLARI ZAT ION

In o rde r 10 com pa r e Itnear and circular pola rization , It II a.aum~d Ihat th e
circu lar po l l1' r l zal lo n la c om plet e ly c i rcular: Thl . m een e that t he l en ilh ot t he
vector r e m a lna con.tant du r in g th .. com pl e t e cycle , in other word• • th ai the
ba.lc erne and COlline wave ar-e o f e qu al a mpll t ude ,

2.1. T RANSMISSION PATH WITHOUT OB STRUCTIONS

Wh ..n used for r-ec e ptlon, a c i rcu la r ly po l a riz ed r e ceive antenna w111 produc e
a ItF po we r trom a ny veetor-a l directio n . T he maximum power will be p ro 
duc e d wh ton a truly ci rcu la r ly polarbed wave i a r ec e i ve d . It the polarization
o r the received al gnd la ellIptical, t h i 111 mean thllt the R F vo lt a g.. r egained
In the Illlttonn..... 111 be reduc ed and ill obt ain a mlnlmum with pur-e ly linear
polarl zt'd ....ave• • In thl . c a ap . m e antpnna ....111 p roduce 3 dB le.a th llll when
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/,,'c"lvlnll a truly circularly polarized wan'; this I .. irld,'!wnd.'nt of the polllrl
aeuon plane, Thl' main practical advantal:" of .. circularly polari;",d antenna
for rvcvptton III thltt any pol a rf aatton C'I,/I Ul' n'cdvl·d l'qually wet! without
»wJtchlng and that only a dll ( 0.5 5-1'0111tl> ) 11:1 }(,..t und.'r t he meet unfavour-able
condition . 1'. g . wh.'ll rl'cl'lvlng a ltrn-ar-Iy 1K>IIII'lz,'d wan'.

2.2. I'HOI'AG AT IO N I'AT II WITH OIlSTHllCTIONS

Cornplvte-ly unvb»truclo'" t r-aneml as ion pathH an' practically nvver- pre'H'nt ')1\

th." "urth IOU rfllCl' and urmo spln-r-r-, Additional auencatton and pofnr-Iznt iou ..htft ..
occur.

An attvnuattou is e tten mad" by ob..t r-uc t tc n e in th,· propagation path ( Fro'lIM'1
eom- ) which mainly 1')(h'ndB In the di rvct ton of the e-lect r-tc al ttetd Bn'-B. A ty
pical e xample of thl» III the conBidl'rabl1' attenuatlon of ve rtlcef Iy fK>lar!z ,-d
waV"R by trl'l'II. Thill III wh.'!'l· t h,' Ul:ll' of circular pole r-Ization would cauae a
cunsid,'ral>h' Incr-eaee of th,' fI,·ld IOtrength, »Inct' practically only th,' vector-a
ar-e euppr-e-ased In which dtr-ectton the obet r-uction IItand8; all other com ponente
110'1111'111111 th r ou gh th,' obet rucucn without conatoe r-abte attenuatton. Ml'alluro'mt'nls
on a modt'i tc s t Iteld have shown thai a ver-tic alfy po la rfz ed wave with a WIIVI'·
1f'I"IKth of 10 em Willi a th'nuah-u uy approximately <10 dB on pailltling through a
model fon'lIt of damp matc he ll (h'ngth uppr-ox . 'A / 2 I, wh c r-cae a clrcularly
pol ar-Iz.ed wav" Willi only attL'nuatl'd by app r o xtr netely a dB.

W ith all UH F and SIH' communication II that a n' not made under- tru e l Ine of
sight condition II, it ia to be aasuml'd t ha t c ertatn r-eflect lone tllkl' plact'. In
110m.' cj rcurnet encea, th l' reffe c ted wav.. s can fo rm th e main part of the reeetved
field Illn·ngth. P ol a ri za t io n ahifls occu r to a hJghl'r or low.'r dL'gr,'" with ('v ,'ry
r-e flec non. It has been proved Ih a t an originally horizontally polarized vector
which hall been a hiftl'd by <I So will p rovide a IIlgnal Into thl' horizontally pcj a
r taed r ec e tve antenna th llt 18 app roxtrn a tely a dll le s s , Gn'ater polarization
..hlftll wUl reduce t h e r e c e t ved vne rgy Itlll furthe r until the signal will t tn-o
reucally com pdetely cneepp..ar at a shift of 900 (I'. g. du e to n·n" c ttun .. on
m cunt atnu }. How eve r-, 1I11ght variations from the 900 ..neur-.. that t he IIlgnal Is
not complet ely c anc e-lled out. In pr-actice , a 90 0 pola rization IIhlfl w il l c au s ... a n
auenuartcn In the ord.. r of IS to 20 dB. Cfr-cnle t-Iy pola s-t aed wavt:II , will , o f
cou rse , also be s h ifted by the r .. n e e tten , howev"r, th.. r ec etve entenne will
p roducl' th e lIam .. RI-' I'nl'riY.

3. A NT EN NAS FOR c mCU LAH l'OLAIUZATION

In p ractice, only a fl'w typl'S of antl'nnaa can be ual'd for circular polaritatlol"l :
The flrs l of t he se II a c roeaed dipole ( or Yagi I t haI il especially aultable for
th e 70 em band , and the helic al antenna for hi gh e r Ie-equenc ie e,

a.r . CROSSED DIPOLE

These dipole I are dimenilioned In t he ume manner as (o r II all"lgle dipole . Hoth
etm pte and fold ed dtpol ee can be uaed and no modiflcatlonll t o the dimt'n.lonll
a rt' r-e qut r e d , The ph a s e shift of 900 be t ween t he dtpolea til mad.. usll"lg a
'A /<I x V phaae line between t he dipole II ( V • veloc ity fac tor. I pr I. Bot h
coaxial o r balanced ft' e ders c 1lI1 be used . Thi. mean. t hat one antenna I. crrect
Iy connected t o th l' feede r- and the other via a quarter wa ve phase line.
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Tb e ullual rne t hoda o f matchl ng th e antenna impe da nc e to t he Ie ed li ne can be
ueed all fo r individual di polea, e , g. Halu n·t rll1\lfo r m t!ra . Since tw o entenne e
are t o be conn ec ted in par-a fIe l wit h th e aid o f t he phase n ne, t he com mon im
pedanc e o f thla a r-r-ang ernent ha a ha lf th e Impedance o f a lIingh' ant enna, T hlll
Im pedance can be Inc t-e aaed by placing th e Urllt dt r-ectc r nea r to the dipole ra 
diator. Ot cour-se, th e Ill' c r o e ae d dipoles can be e xt ended t o form croesed Ya gl s
o r an lenna a rraya const r uc t ed fr o m Itnea r ty po far-Iz ed antennaa .

3.2 . II ELlCA L ANTENNA

lI e Uc a l a nlt'nnas have fou nd g reat popula rity in p rott'sliional and lIatt'llltt' com 
munlc anone, Thill antenna ha ll a very wi de bandwidt h which m e ana th at t he
dlmenalona a r-e not crit ical. T h e dtrn en eton a of lIucll an antenna tor tht' 24 cm
band are ve ry 11m all and a llo w s eve t-al he li c a l a ntennas t o be combined on a
com mon reflecto r t o fo r m an t'fticil'nt array .

The tollowing rulee must be cbee rved du ring th e dl'lIlgn:
'I' he greate r the num be r of tu r-ne , th e greater wIl l bOo' th e gain of the a ntenna;
however, no gr-ea t tnc reeee ot t he gain i s echteved when mo rt' th a n 12 t u r n e
a re ueed ,

Wire dt amete e d: 0.006 I d/" I 0 .05

Circu mfe rence c.,rr x 0 o f on e t urn : 3/ 4 < C/" < 4/ 3

P it ch a o f the he li x: 12 0 < l! < 150

"'i&U rl" 4 ahow l th e above m entioned dtm en etcn e ot the h elic al a nt e nna.

A reflector mu at be provided be ht nd th e helill In orde r to obta in an cmnrdtrec 
tion al c ne rect e rteuc . The dlmen.lon a ot th i . refil"ctor mUllt be at Ieaet ), / 2.
In thi. c a a e , the feedpo lnt im pe da nc e Z of th e antenna w1l1 then amount t o :

Z
140 x C

.. >
a ),/4 u- an ercrmer c an be u lled tor matchi ng th e antenna t o th e fe ede r.

Du e t o t he deac rlbed phyelc al cha ract e r laUca o f ci rcula r polarization, it wou ld
be advlaa ble If mo re am ateu r Iltatlona woul d expe t-Im ent with thlll propaga tion
mode at Uli F. Howe ver, It 111 ext r emety n ece a aary th at a common d tre ct tcn ot
r ot ati on III ueed . T he author lIuggeatll t hat ctocxwt...· c ircular polarlzallon ahoul d
be used , when eeen from th e direc ti on or t h e t r-anernt t to r ec e i ve ant e nn a.

, i
..1''''-

t:
I
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4 . PRACTICAL E XAMl' L E

Th e de .11'1 o f • heUc al antenna for 23 c m t. to be i1vt"n a. an e xam ple:

'"

Fit- I : COlIlt/ltC1iallll*... et .....icel .....III,... n ..
l , Wire dJarneter d : ..lee red 1a d /A - 0 .01

d. 0.01 ... A • 0.01 r; 23.2 • 0. 23 c m "¥ 2 mm d1arn e te r {12 AWG J
where A • 23 .2 c m at f • 129 6 Mil "

2 . C1rc um fe r e nc p C : Selected 1. CIA • I
V- ,\; C . 23.2 c m (V~ 23.2~7 . 4 )

"3 . Pitch II: Selected t. II - 130

tan II • 0.2309
S. C 1an II • 23 . 2 x 0 .231 - 5.36

4. Feedpotnr Impedance Z :
Z • 140 r; C • 140 r; 23.2 _ 140 n

,\ 23 .2

5 . Re n ec10r, d Iameter Oren:
Oren.> 11.6 cm

6. Numbe r of turn. n :
n > 3; the ire.ter the num be r o f tcrn e, the Ireater

will be the lain o f the antenna .

7. Matchlnl o f t he antenna to 60 n c o u ial cable with th e a id of a
,\ /4 trandormer :

Zt r - ../6 0 x Z ' · />0 x 140' • 91, 6 n

The wt re o f the hellcalantpnna c an be u.ed a . lnner conduc to r o f th e A/4
c o a d a l tran.former. Thp extpmal conduc to r h thpn :

Zt r . 60 x In ~ ; ~ • e9 1. 6 / 60 • 4.~5

o • 4.2& ... d • 8 .5 mm

L'''"ilh of tht" co a x1al t ran . ro rm e r ( a l r a a In .ulator): 1 - "A /4 • 5. 75 c m ;
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TEM PERATURE - COMPENSATED OSCILLATOR
WITH VARACTOR TUNING

by T. Schad, DJ 8 ES

OlcUlalon In tra n am ilt t' n and recetve r e that art' ..quipped with va rl,bl" ca
pacltora o r vart,blt' Induct.nel!' tunlni. po....... the dl••dvantact' that ext ...na !vt'
tun in. d.. vlc.... IlUch a. C"ln muat be Ict"ommodat .. d in t he vicin ity of t he 01'
clllator. It I, difficult t o obta in a rapid frt'qu t"ncy chani bet ween p eede t e rmtnee
fl. d treccencte which mt'sna that tw o o,clUators mual o n ...n b provldl'd In
tranamiUe r l and r e c e I"e rl . This I, "Ipt'clally "IUd fo r Ih .... VII F ran, ... whe-t-..
,Impl..." ope t-e tlon on th .....m e frt'qul:' ncy I, not all that p r "al('nt fo r operallon
via rep..atora whe r th t' t ran.mlt and r e cetve f rt'qut'ncy do not colnc1dl'. T h....o
dl ••dvantall"'l are evctded whom 0leU1atora are u ....d whol" I rt"qut' ncy I, dete r -.
mln ..d by th.. capacitanc t" of • diod.. biaat'd Into U. bloc kinll range- The d\a
advantait" of t hia ia t hat a po t ent tcrn e t e r w ith a good r ....ol ution il r .. qulr.. d fo r
t unln ll. a nd , turtht'rm ort"• • v.. ry ccnetam DC vo ltage, Th.. l/l ttt' r can b~' o b ,
t aln.. d with the aid of I n In tei ratt'd volta llt" I t a bUlll." r, Wh ...n conlid.. r in i ci rcu lta
for t e m pe ratu r-e Com pt"nlation , 1t I. alao nece e ea s-y for th e t emp.. r a t u rt' ee spon ae
of t h i••tabil h t' d voUaR t' t o bl ' l ak~'n in to ccnstd.. r a ucn

I. I' KE I. I MINA HY C ONSW E ltATI ONS

The tempe r eture r v s pcn s e TCc of the capadt. nc t' of a blaal'd IUicon dlod.. 1.
pcentve wh ich m ean s t h.t It la nec e ••• r y for t he tunin i vo lt.II'" Utun~' t- Inve r ....
voltallt' o f the diode ] 10 be In c r -ee eed on inc r t' allni tempe r e ture In or-de r- t o com
p to n ••tt' the t em pe r-atur-e t'fft' ct a . Ac c ord ln i t o the typ t' of d iode. a nd alao aomt'
w hal dt'pendent on the t ..m pe r.tu ... a nd th... connected teve r e e volt. lie . th t' r e 
quired voltallt" variation a mounU to 2 t o S rnV / oC ( t"li. I ).

Jo'irurt' 2 lIivt'. th t' fo rw. rd vol t .it' of a a lUcon diode a. a function of thp fo r
ward cu r-rent a t tw o d ltfp rt'n t te m pe r ature e . It will bt' It'pn tha t the volta liP la
rpducpd on incrt'allnll l m pt' r atur t'. a nd m o r t' ao th t' low er Ih t' fo rwa rd cur-r-ent.
Thia fact III uaed In t he dt'ac ribt'd compt'nllaUon e trcune,,.
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2. l 'OSSIHILlT l ES OF TEM I'EHATCHE COMPENSATION
2 . 1. SIM PLE COM I'ENSATION C!n Cl"ITS

A 111m ph' l<'tnp~·ral ur .. l' om p" n lla ll on cl r l' u lt ill gl ... . ·n In FIII:U"~' J tha t ha . ,·.'lIull< d
trom til<' l'on ald~'ra lionll o f th.· pr.· ...loull eecnon I. n .. . h,tor It I ill UII.·" to ..~'
paral .. Ih. · ItF ('u r n·nt . c e pecno r C 2 for blocking the dln'ct cu r-re-nt , In Ihl ll
c rrc u n , th., c u r n' nl nowln g v Ia d lod., () 2 I. "'Iual 10 thl' Inv"rlll' cu r-r-cnr no",'lng
... L.. til<' tun in g u lo..h ' I> I I" IO -~ iliA I.... hidl do~'" nut vary g r "'ot l)' In It I<" c un
..1,ltT"U nlll~" o f the - Lnv,·n... vu lt a g.·. T h. · lunlnll vull llg., Ul un. ' mutlt IJ. , IIn' lIh' r
thun tlH' p~'lIk value o f tl'" HI-' vo ll llg. , acrUHH Il I eo tll .. t no dlator-tton U(,(·U'·lI .

In audition to t hiJ~. U1urw IIl1llll IIlway .. Ill" \<' 11 11 thun It\l' lll " 'a kuown volill/:.· o r
th .· dlcdr- mlnull th. · p"ak valu ,· of IIw HI" V() lI l1 ll ~" By . ·ltl r a po .a t lo n from FI _
tfUr. · 2. It will L,.. ...-cn Ihat ti" , fr"'lu"n~'Y .-.·..p"n ... · o t th ,' tuning val la .:,· o f Ih .·
drt'ult glv"n In Flgun' 3 I. al'l" 'ox lmatt"iy 2. 7 mV /oC al I • 10·" rnA. Thl .
voltag. · varlalion will only L,.. r n r- r- r-ct In a ... . ' ry r.,... ca • •·•• 1I0w. ·....-r -, thl . c t r
cu ll cll n b.· utu~d . for In lt llnc·~· . for I'0rtablt' I-'M ~'llull'n1t'nl due to 1\11 low ('u r n' nt
r"quln'IIwntli and l u Hlc h'nt Ita b ll lt)·. Th.· t un Lnll vo ltaj,[" could then b. · "k"n
d lr.·.·t ly from the - 0lwrlltlng voltag.· a ll lonll a. no IIn'a t \'a rl a llon ll o f loa d occu r-.
In olh"r ,,'a t;<-II. .. . g. for AM tranllmilllllon ll. It will b.· n" c "lI lIary for it 1I" I'lI r a l<'
bpUt'ry to 1.1 .. peovnn-d for Ih .. tuning volta ¥I· .

"

I
U,u"" a

I
Ii...,-~.._,....a.- tt. _ICI'"'i"';,....tio__ AI", ••~nt-. ...,
__ AI ..........

fit. J:
,

C2

DlIu+

On.' JlOlllllblllty o r d .'c, rt'Ilo.ln!l lin' vol tag.. vn r-Iuuon I. 10 Iuc r-ea s r- the c u r-s-ent
n"wln a via dlodr- I> 2 li lt I. Indlcllh'd In Flgun' 4, T Il<' c u r r " nt flow ing v Ia diu,]"
l) 2 III adjull!t'd herv u .ine r.' .llIlo r It 2. On .' dl.advanlall ' · of thill l it that tilt'
c u r r o'nl varle s tog.'lh'· r with tho: tun in g ...oUag.· . Thi ll dl lllldvanlagc I. nol .'x·
hlblt .·u by Ih. ' c i rc u it IlIv"n In FllNrt, 5.

r - Ul _ mel>

~
I
I
I Ulu""O

I
I
I
I
L_ -<>----'-~-<>--

2 .2, VAIU AHL E COMPENSATION WITII A CONSTANT ·CU lt HI-:NT SOU HClo;

I • 'c + 2 lu

In fo'lgur .. 5. tranlli lltorll T I and T 2 r"prI'1I1'nt a ecneienr -cc r rent 1I0Urce In
conjuuc uon with reetstor It. Thill circuit will b.· t ..mpe eetw r-e c om pe n•• ted a.
long a . both tranalltorll IIr" .qual and pOIl.t'II. th ....me te m pe-r-e t u r-... The
ccnectcr cur-rent of T I and IhlP' b.... cu r-r-..nl ot both t ran.illtorll now vIa H.
Since th .. cha rac l...rllllcl ot both tranllillton and th('l r t empe retu r .. mu.1 bto
..qual . IhlP' balle cur-t-enta mUIII aho 1.1e equet , Thl. mto.n. Ihat tht' roll ow ln l i.
va li d :
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Wht"r..by H II tht" DC , . In of Ih t" Iran.I.,or. In a c Oll'l mUII·.'m llt t"r ci rcu li wlth

U . I. Ult l b, - UUt:
Thll m ..lnl 11'111 Ic ¥ I •

The c u r r t"nl n owln( vii di ad" U 2 c . n b. varl.d wllh r" II.lor H Independ..nl
of 11'1 .. t unln, voltait" Ind lnd..pend..nl o f the tempe ret ur e tnc e Iht· v. r li llon o f
UUt: I. nt'(Hilblf' wllh respec t 10 U.llb. - UUE ' 'rne I ll billz t' d vall . It' Ul ta b .
cln 1110 be uI.d II 0l",rl t lnll valli Ill" for th e cectuetcr , Tht· Iunlni .rrang.. •
ment I. shown by d u h t'd linn In Jo' l jfUrt" J .

Out" t o t h.. Impr••••d c u r r ..nt , I tunlni circuit II Ihown In Jo' li\l r e 6 will 1110
tw po••tere , In thl. c..... I vOltl(t' drop will tw lI..n.. r.lt"d Icr011 11'1e poten 
lIomt"l.r H. Thll will tw :

U
tune

Hy fannin, me rl'llltlnc. R from fiu'd rl".l.torl and I polt'nHoml"tl"r, It II
po • • lbl . for I ('t"ruln dependence o f the fr.qut"ncy on th .. IdJu ltmt"nt Ingl.. of
th po t nl1om.. re r- t o tw obtlln.d. A dlaadvantlg. II thll R m .... 1 boP ' t"I"ct l"d
a c c ordln a t o th .. imp,.. ••P<l c u r ,..nt.

If I"V ni l d ia d I In- u. d In . tl'l d of 02, It I. po, llbl. for v n a n-a ll" r
[ mlr .. poilU VI' I t.mpo:orlturl' c od rlc l. nt l '0 be e cen pen..ted.

2. J . COMI"E NSATION a.' A :"lEGATIVE TEMPERATURE COE Jo'.'IC IENT

. '1,... r1' 1 Indlcatl" thl' po••lblllty of c on'lpo:o n u Una a nl'pttvl' tl'mr--rltur. co
dUelt"nt. Th. Opt'rltlon II .Imllar t o that prl'vlou.ly d••c rtbed. A con l ta n t
c u r r t' nl w1l1 n ow vii th. pol.ntiom.l.r etnce Ih. Inv.ru' c u r r nl vta diad.
02 will boP adjulI.d with th. lotal r•• I.tanc. R o f th e pot.nllom.t.. r .

I
"• t-

I
U,_,... U........ I

0'j 0'
U........ 0

'.,: e-,...tiItl .. . ..._ ........
"'..~.,..*-It=, I ....

How l"v. r . aul"ntion anould 11wly' bf' plld t hl l t he r ••onlnl c i r c u it o f th e 0 1 
dUllor II com p.nAtl"d I' w.1I II poilibl. etnce a Tec ·fr .. c a p.c Ul nc t' II
n-qul r.d fo r 0 I . Thl1 I. al.o vlUd for thl" p r.vloully mt'nlIonl"d errecue .
Thll ml'l"l that Ii'll" po••lbU1U •• (inn In . '1,... ,.. ~ o r e Ihould al••,. tw
cOlllld.red .



3. CONSTR UCTION 0 ,.' AN OSCILLATOR "'OR 23 10 2~ Mil l.

An oldUa t o r fo r thf' frequency r l n.e o f 23 t o 1~ MH I. wa l conltrucll'd ICCOrd
In . to t he conl lde r a Uo n l delcribf'd In St"ctlona I a nd 2 , Thl' ci rcuit of thll 0'
c Ula tor I. liven In "' lglJn' 8 . Fleure 9 lUu alrale . Ihl' prl nt ..d circuit boa rd
IJJ 8 ES 001 with com pon..nl 10Clllonl wh ich II lu lla bl e for inlltaU alLon In "
TEKO-bOll, alzt" 1 A.

TJ
BF24S A

flo Tlb
>. " Im

II

50 '""'. ,.. .. "'
" ~; '~T '- oj!f..:l ~~.!'"'

,". ,l; . ,. ~,ll
O·~ . n

. .
l!~dI

•
.~(~ '"

'" • 1'01 ' " f,11.. 1; /••
~~ ~~ ..9.0 ••• • "•• " "'fu. " :.l.m "'~. :L ••

BF22443· 2N 2J68C'
OJ a es 001 t .

Tranl i llorl T II I nd T J b fo rm the com pe neared, conatlnt·cu r r t"nt ecueee • A
dUI I ·lranl l at or type MIl 7000 ( Mot o r ol l ) I. u lf!d. Of c our'e e , a ny ot ht"r du a l 
t r l na l l to r ca n be u lt'd . Trln il itor T 2 la the oscill ato r tranl l at o r . Tht" Inte 
I r a t l'd ci rcUli MC J 550 G a m pl Hll!'1 the olcll1a to r .I gnal I nd a lIa Iioi a in thp
o .cl1la lo r from th e load. Th ll Intt"l r lltf!d d rc ul t II vtory Ineape nefve , How e-ve-r.
It can be rept e c ed by I ny Rf" trln . l .tor I nd l ufflcl t"nt apact' la pr-ovided for
thia on the P C-board .

•

T r a n. iator T 3 r f'prt" ll'nt l a n Impeda nc e c onve e-t e r-. Altho ulh th e OUlput Impt' 
danc e- o f a bipolar trana lalor In a colt ec to r c i rcu li woul d h a ve be-en h-•• du e
t o th e hl llht'r 1 10~ , I flt'ld e rt c t tra n li ltor ha . b..e n pr-efe r-re d du .. t o th ..
eeue r Itnee rt ty a nd th e I lmple r DC-ci rcuitry . The lran llat or HF 245 A c a n be
ueed fo r T 3 wht'n a out pu t vOUallf' o f a pp roxim a t e ly JOO mW l'lu trlclent . ince
thl!' low d Mlln c ur-r-e-nt doea not load th e volt a lt" atabU hf' r . T h la ha a I fa voura ble
f'rtt" cl on It I tem pe r e tu re rl'~onllf'•

Re s te tor- H I I I ue ed rc r a dJul tml'nt of Ih.· t ..mp.. r at u r e c o.. rflch·n t alii wa l de 
ac rlb..d In Se e tten 2 .2. T he te-mp.. r IllUrt· ecmpenaaucn II dlm ..ne to n..d 10 tha i
th e T C of th .. voltall" .tabl!1zf'r II corn pe neated fo r.

Re . l at o r R 5 II u'l'd to dlm~n th f' r u onant ci rc uit o f th e olcutato r L 2/C 2
If Ihll I ho ul d be ne-c f' l " Z")' In orde r t o Obt lln I con l 11nt ou tput vo lt l lle Im pll
tude- ove t- the wh ole- tunlnl ranle- . An Intel r. t l' d d rcult SG 3 0~ ( L M 305 J I.
ueed for lIe neration of Ihl' vl' Z")' l Ia bl e voitalll'. With a lIttl... ca r-e, it II poa. ib ll'
for thf' I.... ......pe ne tv e ty pe Ica 8723 C (manuf.ctured by Inte raU In met.1 c e ee I
t o be lIud , wh Ole char.cte r l. t1c • • r e only ,Ulhtly Infe r io r. On In l taUlnl the
o l c ll1a lo r . th e cli r renl -lIm ltlnl re. llto r RUm ( ~IO n I .hould be In.erted .
After te.t1nl a nd f1nd ln l that Ihe oper a ti on I• • ati.factory. RUm c a n be removed
and replaced by a b ridle I cro• • c onnection. 1 and 8 of th e SO 305. Thll will

• 119 -



Im p'"oy.- thl' !t'm p.-ra turt- 1-" llllOtlIW of tlH" tunln" \"o!t;'IJ:" ,""nddt'ru ul)'_ [I' n"
""tTUI" "- nn-a eu r cm ...n t a can t>," nunn-, H I c an b.· a .."u ll,, -d 10 t>., I kI lo T I,..
nufho r' U.WII a 10· tu r'n he-I tca l poh'n ti onlt'h'l ' for tuninlJ:_ I f a 211 -turn I'"t'"ntin 
m d ,-r ill uaed, ttH' tun ing wi ll ue lluffich'ntly fin ." tha t no g" llrinIJ ill n -'lu ln-d ,

Fit. I : Printed~ iRU I1 . a.rd OJI ES 00111I" com~ alltnt ~l.n lor thecircuitIiwn in Fit-I

3 .1. SPECIAL COM P O NE NTS

1 I : SG 305 ( Si li con G'·n e ral I, 1.1'.1 305 ( Nnt ton at Sem tccnducto r I
I 2 : MC 1550 G ( Mot orola)

T la , tb: MD 7000 ( Mot orol a)
T 2 : UF 224 ( TT I, UF 173 o r 111m lia r
T 3: UF 245 A ( TI I

U I: UA 110 (ITT I, UA 149 (AEG-Tfk I
02: I N 41 54 , 1 N 4 14B ( I N 914 I

All e e paclto r-a are for 2 . 5 mm IIpadngll ( P h li l plI j,;TU U/O. 6 type 1 H)

C 3 : 2 1\ 6 .81'1", N 15 0 from IIt- rlt'lI SDI'N tYJ>' - I U
( o r IIlmHllr mlnialul"f' typt' )

C 4, C 5 : N 75 0

L I: 17 t u r nll o f 0.15 mm dla. ( 34 Awe I c na me-Il ed coppe r wi n '
wound on a 4 mm c o ttrcrm e r with SW cor-e

I.. 2 : 14 t urn II , oth.. rw1!l0- 1111 L I

Potent tomete r-: 20 kU helic..1 pctent tom oter-, e . g. Amphvno l 2 15 1 H
o r Mt' gatrom 25 10.

4. MEASUHF:U VALUES AND DI SADVANTAGES

Ta bl e I IIho wII th e r e lluit ll o b taine d with such lin " 1Ic1l1al"r thai ha ll al so pro v...d
Its ..U in th e SS U m od e ,
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T ht' un favou r able behaviour- IIhortly a fh' r , witc hi ng on ill a d ls8dvantagt' 0'11' 1'

usc ll ls tor-e with cspacitor o r Inductance tun ing du e to t hl' ve r- tous c u r- rent e n ow -
Ing thl'ough th t' rr('{IUI' ncy and voltag to de ttorml nl ng Com pon l'n t" A fu rtlw r g r-e-at
dilladva nlagt' Is t he non - t tncar- depende ncy o f thto Ir-e quency on the IIhaft anil ..
or Ih l' po!l'ntiomt't('r. Thill d illadvantagt· could be e votdod uliing tlw tuning ci rcu ll
gtven In FJil\l rl' 6 or by c onnect ing a e a paci t a ncI! In pa r-al t e 1 to tilt." diod.. . Thl'
flrH t pOlllll bll lt y ill very {" xt t'n lll " e a nd t he second wlll li mit Ih e t unin g range.

T obit, I: Ml'8 11ure d va lu ell or th e ollcllllltor

~ 6 12

60 50 130

Output vol tn ge: 100 mV into 60 II
tmpecsnc .. ; "" 8 0 n
Supp r-eeetcn or th e lilt h arm on ic; .. 20 dB
Suppr-e s eton of Iht' 2nd harm on ic : > 30 dB

Tran sit'nt ln-h avlou t-: In t he firs t 5 m lnutcs A f < 2000 II ~ . subsequ ently 1ellH th a n
100 Hz p.. r- hou r meaeureu a t Ulun l' - 12 V In an aluminum case at room u-rn
pe r-atu r-e ,

5, MOUWYING TilE OSC ILLATOH TO OT IlEIt FHEQUENCY RANG l';S

The oecttte tcr- c a n e aaUy be m ccme c for o ttlt'r Cr..que nc y r llnlltoa . Th i , ca n be
a chreved by rvpta c l ng thl' t uning di od.. with a T C-O capacito r having a c e pec t
tan" .. ..qua l to th at p r-cvldvd by t he dl cde a t th .. mean tun in g voltag to o r e pp rcxt 
mat t'l y 6 V . S.. r h'a and parallel c a pacJlo r- a r t' now u llt' d in c r de r t o obta in t he
lowe s t pOIl' ibl.. tempvrstu r e r e epcna e . Tb e d iode i ll no w In llt a l1to d a nd It I o ne ..
again a dj u ated for the lowe s t te mper-atur-e ee spon s .. . Room enough for a s econ d
Com p..nllatln g dlod.. D 2a III pro vid ed fo r th l ll pu r'pnae ,

If hi gher out put voltage , than 100 m V a r e requ t r -ed, it il pc a e tbl e for Ihe butf('r
s lag.. l 2 to be m o re tightly c oupl e d t o the o a c Ulato r and for a HI-' 24 5 II o r C
to b,' used a, Impe dance c onve- r-te r-, T be ee ty pe ca n be d riven a t h lgh l'r va lul' 1I
s l nct' UGS may be hi eh e r . ucwe ve r , thi s method ha l t h.. disadvanta ee t hat th ..
vol tage Iltabllh, e r II m c re hi ghl y l oaded on Inc r e-aalng t he d ratn c u r-r-en t , Thl l
tnc r e a e.. ' t he dl a a ipatlon power and thu a the heating a nd wUI a lao cauae th t'
tempe r-a tu re reepcn s e t o be deter- Io r-ated. A boot e t r-a p - c l r-cutt a , a hown in 1"i
gu r-e 10 wou ld be bette r.

T hill a ll ow ' the drive r a nge t o be Increa sed
whllat ma lnt a lnin e a low d r ain c u r r ent . Re 
,1Itor ItS is a djusted ror the required drain
cu r r e nt and s houl d b.. o f a valu e as shown in
FIgure 8 .Th.. volta i" at t he sou rc e conn..ctlon
is adjuslt'd with H I t o s pp roxlmately halt the
c pe rettng vol t a ge Ub• Thi. ataje ca n th en be
d r-Iven vi r tu ally lt nea r- Iy by _ 0. 5 Ub ' The
h igh .. r i nput Impeda nce obt a Ined In thl a man 
ne r III not im po r tant s lncto' th e ci rcu it L 2 ! C2
Is dampene d wit h a fa r lower r e lli lltanee .

BF 245A........ I
o-f'- ..•• ~ .J--<>

••

"

' • . 10: laotlttl,-clrt:llit 10, 1nc:_"",
t!lt dr~ ' .....
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With thO' mode-r-n dlod"1 now comln. onl o the mlrk..t Ihlt '1"'" manuraclun'"
I c c o rdln, t o lonlmplantaUon, It Is a.aumOl'd thai far bt'UOI' r n 'aultl ""III bt
oblalnabh' . Alao th .. h"'1 a ln ka Ihat an, no'" a vallabl.. tor lnl .nlOl'd cl~ulh

ar.. of .r"at aaalitanc In Ih., I nOl'ration at hl,hly c on ' lS nl \,o Ua . a . Th" author
II expertm nlln, In bolh of IhOl's" .phOl'r"a and will rOl'j.lOrt on hla r"lults In a
lalOl'r artlc lOl' .

6, AVAILAHI.E: PAInS

s.... mat"nal p r-ln · UI I .

7. HU·EH~SCt.:S

CII II. J , ""Ink,, : Slabl" H~tOl'~ncOl' Volta.".
VIU' COMML'l'olCATIOSS 2 (1970), Edition 2. Pa.", 76-16

(21 II. J , "· r a n k.. and H .Kahl"rt: A Vnl.......... 1 Pow"r Supply Ualn. an
In l ... raIOl'<I DC - Volta... StablHz...

VIU ' CO MMUNlCATIOSS 3 11971). Edition 2. l'a ll.. aI21-J26

PR IC l. Rl. D UCTl ON :

COMPL ET E KIT FOR A SIX-D IGIT 250 MHI rR!:QUDlCY cotJNTEA
ca mprllln, lb . lol knr ll\l luta :
DL , T N 002 SUI ·Dli ll rr l'qllOl'nc, Counter .. , ..••.•. , •..
OJ ' TA 001 Hlllb · lmpt'd lUltOl' Pr" ;llllpllll " r ., .. " .".", .. , .••
OJ 1 J Z 001 1101Hz Fr toqll..ncy ~ih"d ....d (.... lIhoul cryal.u ov" n)
OJ ' P I 001 250 101Hz Pr ..c lt.l... . , , . • , .. , , .. , , .
DL3 Y K oo~~lv"r...1 Puw.r ~I)p l y . . . . ",.", .. ,' • . ".

MPL ET E KIT WITH CRYSTAL OVEN ••••.••.••.••••••• , .

OM 125• • -
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OM 70. - 
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OM 725. - -
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A MINIATURE AM/ CW/FM TRANSMITTER FOR 144 MHz

by B. DietrIch, DJ 8 PG

Mln latUrt' . lo"'- ·po",'.. r lranamlllt"rll art' r. ·qutn·<J for Ill" mt"t'l1nga and folthunl a
. a .... ·11 . a for Dntt-nna mt'.aun'nlt'nl a . Output powvr s In th.. ordf'r of 20 m W
ar., u.loh· to provldt· 11 au Hlc h ·nt ly , t r on g . 11(11. 1 for 11 11 ,"11 pu rpo_PI. All o pt' n
lInl 1110<1", ua.. <J on th,' 2 m blind IIhould lot· po •• iblt,; th ,' t ra nllm lltf' r ( "toe" I
IIhould lot, abl .. to provld..... Ilh.' r a C W . a mpl it ude or fn "IUt'ncy -modu!att'd .. llInlll.
Tran 'mltt o'r a Ulit'd fo r () F - nl. 't>tin lla o r fo"hunta Iihou ld L". Ine xp.. n e tve, Il i hl
"' .. ight lind 1'0 s m a ll thai t1wy c un lit' h ldd"11 ....ily. Ac{'umulatora or dry bill ·
tt"rit' . can 1,0,' ua..d. a powr-r- su pply . Sinn' Ih, ' up"rallill pe rfod I. u8u.lIy ,horl.
it I. uaually m ort' eccnomtcat 10 u." th.. I;h". p "lI t batt.'rh' . ,

A tran .mHt<,r i_ no ..... to b" dt'lIc r ibl'!J that o pl' r ll!t·. from II min!Qlurt' !l V bat·
tt' ry I 11 11 UII"!J fur IIm u ll trllll ll i"tor r'II<1lolt ) lind is c onll t r u('\ l' d w ith mln!Qlu rt·
c emponent s . Afh'r llt' lnll inlltalh'd Into ltll (' li ll I ' , thl' tl'ontllrl!lIl' r ..... 111 bl' 80 mm
by 55 mm by 30 mm Itn!J ..... 111 ......· igh 220 II Inc lu d in g batl "ry. Funhl'r mlnlatu r l 
;u llon by 1.111" o f lIub- m ln iat u r .. com pen.." t . I_ not econcm tca j , Tb e tranllmltl ... r
.... ilI then on ly ne ...d a A/<4 a"tt'nnll which c a n lit- mad.. Irom _u lt , bl t> .... tre , Of
courll.', It ould al . o lit- po II. lb)l' to Ullt' tht· ,olt'noll t o lIulOl"'od thl' tran .mln,'r
fr om a trl· etc, Flii:urt· I . ho .... 11 th., author'" protolyl"' ,

f... 1: MIn.. ",.. II'I_iltlt' 10' Z III
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... ,
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I ~-... ~ HI -tT206
Be 2S2 8 '1""1lI~

~, n,~1
I
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~r.' T 206 • ."

c./~'
••,~ .~ " lilt T 205 '. 10... ~~BC~ 8C2'52 Bor,~

, ;;'11 - [...PIc\"
. ,~.

111. .....- • " " '" '"",' ""r c T

~,~ ,D!J,:EI
T207 Be"1203 T 204 Be 2'528 {VBe 172 B BCm B

,.'

...••

•
f . , :t: Ci,l:UlI d'lI'lm DI tilt m,..."w..AM, FM . nd CW u.n""in..

I . cmct IT IH :T AlI ,S

T h , · cirt-ult dl tlj,( ,'u m IH I:i\ "n in VlJ,,'lJ I-" 2 . It w i l l Ut' 11I ' t'n (ha t th." 1\10' -1"'1'110 11
,·OfU, J,.t!1 o f a 2-h ta~w \I";lIl"lII !U" r', TIll' oll,"/lla lol" "Ulll P I'h,linlol tl'ar u;! t;t or' T 2 U!
t.. in tl cum mon- ,' ml t h ' " C'I ITUi! lllJ d uhdll llt"11 at 48 MH l. TIlt" ,' r'y", ,,t I" \"
ti lt' r...·dIJlH: k li nk l,..lwl'. 'n 11\l' eulll·c tu r d n'u it lind t h.· loa..". T Ill' r""' lu, 'm 'y ill
t r-ipled in tt1O' ccmm on -un ee ou tp ut s tag,· with 11'1111 ,,1"10 1" T 202 . A .. nnph- r" ' 
aonunt clr-cutt III pro vldl' ,l"!.t tlH' oUlpul Ollto wh iC'h Ih .. >. / 4 ann-nne III " :II'" d U v,"
Iy coupled . If tilt' I ran limittt·j' Iii to b. · Ulit·(j rOl' e t he-r purl' '' Ii' '1i th an ilK :0 I ll"
I fO"hunl ) t rnn emittet- it will b.. a dvlli a bl" fo r an cxteruel, harmon k Illtr-t- 10
bt' u l!wd .

Th. ' amplltudr- mo.lutaucn I" mil d, ' with Ih, ' aid of t r ar lKl litor T 205 In t h.· <,olh· .. 
tor DC ci rcui t, Th ,' mcdulator t run af s to r- ! ~ drlw'n b)' till' m ultl v ttn-ntor- crrcun
c oml'ri s lnj;! tranllilit orll 1' 103 and l' 204 , Wh. 'n IIwl td l 5 202 Ioi d o ... ·u , t h,' mo
dul at o r- t r-anslat o r- will bt · lO ho r t-d rculh'd and tht, ou t put Iital,ll' " HI 0 1"' 1"111<' 11.1
p. 'ak"pow,,!" It vvl.

T h" m od ulating ",Ignal can a i llO b", {",d vi a s w tt ch S 20 3 a nd a BC-lin k t c till'
c r-y etn I o sctlt a to r In o r-dvr- to o bt ain narrow-band f""'l ul'ncy m ouul a ti oll in II.

ve-r-y strn ph- munncr-.

Tfu- sw itching ci r cuit c om p r l lilne t ranli1810rs T 206 t o T 209 "Il Hun' l> lhllt till'
oliclll a to r , and thu . th.. t ranlimlu,'r Is IIwit c h ed on and off a t "" gu lar Int ,·rval .. ,
Tht, IIwl tt' h lng pe-r-Iod Iii ,h· t t' r m l nt·d by c a paci to r C 2 14 !tnd 1·.· ..i s tor.. 1/ 21:l li nd
P 201 . Th, ' g t ven drop -rype ta nta lium elec t r-ol ytlc will b. , HurriC'h'n t f"I' 1"'I ' lud l>
In Ih,· o r u,-r o f 10 iii to 20 H, If orr-pl'rlod li o f up to I m tnut c Ill '. · r't" lu in'd , It
will JH' l\o'c" lIl1al"y for II. ,·"paeltor with a vt'ry lo w It',,krt g ' ' .. urro·1l1 t o b.· '''' ,,"'' Il'd,
T Ilt' tl'anlli llt ar'" Khou ld pUIiKt' lIl1 a hi gh c u n 'o'nl ga in 'U)<1 ha ll" a It", rt' liidu ill
cu r-r-ent •
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2. CO~ST IHTT [() ~

T h.· mlnial'.lr" I r a l, ..mHIt·r rlln b.. bulll up on a prlnlt'd dn'uil bvard of !IS mm
by 47. S mm. FlltUrt':l .. ho..... th.' comp",wnl location. and t'undudor lam-e of
Ih., P C · boa r d ...hld, hUll "".n d""I~ll;t t.'d n.! 8 I' C 002, T h. · cry..11I1 ( IIC.2s /t 1
can dth"r bt, di .....tl~· ""l.lt-nd unto the P C · bo ard or mad." pluiltbh' u .. lnl: 1"'0
nmta.-t IIprLngH n-om a n od.. 1 lot,.. ..oc kt'! . or IlmUar. Ev, n . ...·11. h t·.. S 202
and S 20:1 lin" hon""-IIID,lt-. Tl1O'y an' both mudv (rom "l'l'rOldmal.l~" 1 "Ill p i '"t-"K
of ",prl ni:'" 1I1t·,,\ ... In' Ih" t "I'. "old,, !'t'd in t o th r- h oh ' " o( th,- I' C · lw a n l and b."nl
110 th ll t Ih ."y fit In to tlw 01""U ..y,.] H of UH" uth" r conm'vttun. T h i ll 1Il1'1t 1l1l t lllt l
1Ill' t,' a nli mi tt '" I" ca n b," lid up (0 1' till' I·, ' t lu l,"t·d modulation lIHlt l<- b.. r"" " comrm-n
cr-tm-tt t o f t h ,' U I-' ( Iuxh unt ) -I nt 'd in !: , TIll' 1"<' 11 1,,10 1"1' Khoultl 1I111IUJ v" rti<'ally o n

Ih ,' I' C · boa r d .

Th. ' com pl " It'd 1' (" · lJ.t m r d 'a mountr-d Into a amall callO" ...!th Ih., aid of tw o
ec r-.....". T h. , autho r- "on_trud"d t ht, CIIII" from I mill brallll p la it' hltv lnll an
Intt·,"n,,1 It"nllth of al'l'rolllmal<'1y 75 rnm . U~" th . ' ...a~" . Ih.· ba tt"r)' ,"nnn .'c lion
can b.· mau.· by dhilnantllnll an uld bau.,1")' if lIuc h connvc ror-e a rt nol r .·adl1;."
avallabl.·.

3. f' ()I\ II 'O~E~TS

T 201 . T 202 : IH 'I 23 . IH' 125 , In' 240 (ITT ) or II i" 173 ,
IH ' 240 ( AI":C; . T l k, Sh'm " nll I, H I" '224 ( 1'1 )

T 203 . 'r 204. 'r 2 0~) . T '20!l: IIC 172 Ii ( ITT ) 0 " IW 11i8 II, I\C lll"l II ,
n c 2J8 u , BC 108 Ii UI' II hnlllll',

T e on - T 2lJlI: IIC 252 11 ( ITT I o r He 21J B. lie 178 II 0" 1IIIrlIlUI' 1'!lJ1' .

IJ 20 1. D 202: I N !l14 . 1!IJ 4 14 11 o r IIlmllar.
I. 201 : II turn l of 0.5 mm dla. ( 24 AWG I "Il".' r · pli.. h·d ' "" I'I' ,"r ~ l ... ,

close- ...-ound on " 4, J m m l"olHo rmt'f .... lt h SW · ,"o n · ( n'd I.
I. 202: 4 tUf n a o r 0.8 r um dla. ( 20 AWG ) ...ou nd on a Ii mill r" I'lIlt' r .

" ..If _lIuppo rtlnll.

eh 201 , Ch 20'2 : 20 hlmll of 0 . 5 m rn lila. ( 24 AWG I vnan...l h <J
cOPI,,' r ...'I n' .... ounli on a r.'r rl tt· p in. 10 mm Io ng ,

C 206: 4 · 20 pI-' c "ramlc o r my ha r t r-rm nu-r- of 7 mm dta ,

I' 201: 100 k O I r lm m .' r I'0t" nllunlt'lt'r, " .' r tical m c unrtn g, p'n 1I,'acln" 5 /2.5 mm.
All l" .. r a mic l'apacltor.. : !I mm "pacing_
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MATE IIIAL PIIICr; LI ST O F r:Q UIPMENT

describe d in Edition 2/1 973 of VHF COMMUNICATIONS

OJ .. t o 00 1

PC · b.. ..,. d
lWmioDn40dun
M' " I.IIII I

" ,nUlit :I

Cry_I'"

!'!!.
DJ 4LAIlCl2

PC-b.ud
S.m lcOlMllc lu,.
Mlnunl I

Mlnlkll <I

,0<

OJ .. LU 003
PC ·bu""d
Mtnlkll I

MInUlll :I

Cr'.t....
!'!!.
OJ .. LPOO4
p(' .h" ud

M' al.kll I

MlnUliI :I

!'!!.
OJ .. LO Ol»
PC-buud
Mlnllr.U I

Ml nlkJl :I
!'!!.

An' TRANSWlTTt: Modul I' I

OJ .. LO 001 I_ II. prllllPG p i.,."
OJ .. to 00 1 Ie 11'_ls"' I'., :I lSIodnJ
W .. L8 001 (2 c:ul~. 2 lur UI' brlllM.. :I Cu roll' C:~M.

I TIKO boa .. 8 )
OJ .. L8 001 tWlllI &11 IIIM r co mpo n",": II r ap •

11 ,.i1.tvn, 2: trlm mu polmlomti.,..
~ f....tt.hrou. u . 10 -.oldu p "")

38 POlIO "'HI. (HC -II/UI •••••••.
OJ .. to 001 (cump'"-. w,tIl 1111 co mpen",u)

AT\' TRANSMrrrr.R, "~I. :I
OJ .. LO 002 (w nll prlntf'd pl an) . . . .. . ..
OJ .. LA 002 II Ir l.ton ... dlodo-s' ... . . . ..
OJ .. 1.8 002 II «>11 I 'rffll. bud, :I Irrr ll l' clio.....

1 TEKO bD. .. 8) • • • • • • • • .• •
OJ .. to 002 hntfl 1111 u~r cumponrnl.a: 211 CIIfI;tCl w n,

21 rHlstn re. :I trlmm.., potftl ll<lmr l.n.
• t....ltbl"O\lll:h•• to ....1.... rplll. ) ... ...

OJ .. L8 00 2 (co m pl pt. wIth ;0.11 co m pun,'n tA) .....•.

"TV TR"NSMITft: Modul e 3
OJ 4 LIl 003 (with printPd planl . •.. . . ... . . ..
OJ 4 LIl 003 15 tU,n.lllw n . I dlOdto , I co ll lo rmpr WIth

",rl', 4 furU", t>to"da. II (I' r """ IC tllmm",u ,
t Tt:KO h ,. 4 III

OJ 4 LIl 003 (2 1 c llp..Uo n . II re.l.tun . Wit'" lor COI I_,
2 IHdlbruu ll:b. . 1 ronnll'Cho n p ln.l

la.lS' MHI (He -II/V)
w 4 L8 003 (compl.... wl lb . 1.1 oom puM nU )
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mobile
antennas

Int r oduci ng the J·BE AM r ange 01 vpry high-qu ality mobile ant ennas for all
commerctat Irequenctes and for the 2-m and 70-em bands. Both stalnh'ss-sl('('1
and glass- fibre types are avail ab le , Below a few examp les from the wide range
of ty pes fr om ),, /4 to stacked 5/8 ). ccnnea rs (o r UHF.

.... : "
' 0 • . l
=': t --,.,,- 9I,
• A 4\ ...

.. .. .. •• .. ..
Modl' l Type f r eQuency Gain Wcl " ht E c a t u r e e

TA S(t! , 144 - 175 MBl 3 dB 275 It Glass- film' whtp
TA - S 5 8 , 1401 -1 75 Mil l J an 275 g Otase-ubrc with 5 m cable
TA , 1/4 x 144- 175 MlIz o dB 130 II Stainlt·ss SiN" (P H 17- 7)
U J Slll , 400- ·nO MH z J dU 100 ~ Sflve r eplated, epoxy coaled
U , Colinear 420· 470 MHI , an 150 g Stacked "A /4 and 5 /8 x
U 5 Cn ltnl'ar 420-470 M HI. 5 dB 175 II: Stacked SIB>" and 5 ' 8 ).

AvaJla bl l' via the repr-esentauve s u( VHF COMMUNICATIO:-;S. w ould proh·.!Ulnnal
customeru please contac t the Antenna [A-pt o f VHF COM MUNICAT IO"'S drrect.
Full catalog!! of the wtde r ange of protesstcnat antennas a... arlable on request.

Verlag UKW-BERICHTE, H. Dohlus oHG
0·8523 BAIERSOORF, JahnstraBe 14

W est -Germany . Telep hone (09 191) 9157 or (09133) 33 40



THE NEW JAYBEAM

MOONBOUNCERS
All of the MOQNBOUNCER antennas can be either connected for Circu lar po larisa
tion at the antenna with one feeder to the shack, or If two feeders are fed down to
the shack, it is pOSSible to select vert ical, bonecntel. 8S well 88 clockw ise and anti ·
clockwise Circu lar polariz ation.

C ircular polarisatIon Is mosl certainly the pcteneenon of the future. The advantagea
of this form of polarisat ion were discussed In 8 recent article by G 3 NOIOJ " 80
I" VHF COMMUNICATIONS . The possi bi lity of IIw llct'llng to any required pcrerteeuon
to hnd the momen tary mos t favourable polarisation i' a great advantage of the
MOONBQUNCE antennas.

The (ollowlng (ou r types are available, ..... htcb c an be s tac ked and bayed to
Iorm arrays suu abte for ext r em e OX modes seen ali MS and EME :

Type Elements Ierr. Gain (dipole) Her. Beamwidth Boom length

5XY/2 m , , 5 11 dB (8.8 dB) 5'· 1.67 m
8XV/2 m , , 8 l2 .' dB (10.0 dB) 45· 2.85 m

10XV/2 m 2 x 10 14.2 dB (1 2 .0 dBl 33· 365 m
12XV/70 em 2 x 12 15.2 dB (13.0 dB) 'S. '60 m
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