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SI]\{PLE CRYST,{L AND TRANSISTOR SETS
' ' P l ca . c  \ r n { l  n t .  r : r r eu i t  l o i  a  c r } ' \ t a l  se t "  i s  one  o f  t hc  r nos t  r cgu l i j u
pl r ' : r r  ihrr r i tg l r  . ) r l r  ( l i icr ! , \crv lce .  This.  L lcspi te the fact  that  we hrv,- .  dcs_
e nhir i  tn l in, .  ,n \ t . r l  \c t \  through thc year i  and that ,  more reccnt ly ,  wt-
hav t '  r r r . , i  !  - r  ' . . . . f l l r e r r  ' , r ' - . nn i r :  t o  i t a r t  * i t h  some th ing  on ry  s l i gh r l y ,
n to r { t  ( ' \ n r ' r \ , \ : t  l r L l t ,  r r t t un l t  much  more  sa t i s f y i ng .

\ \ h : r t  1o l l . , s .  r \  i r i r  r ( t e r i l n t  t o  sa t r s f y  t hc  honou r  o f  a l l  pa r t i c s  i n f o r_
i r r l r l t on . r r l | i t t  ' , r  i l l  r i i i t $  )  cu  t o  bu i l d  a  c r ys ta l  se t  i f  1 , ou  r ca l l ) .  uan t  t o ,
i ' r  t ( j  t i t i ' . .  t , ) ' ( '  l l r r i i r . r  ent l  r rcontntended step into t ranst \ tor  i i rcui t ry.  

'

Thr ' r r f r , r ,  ,n ! ' i l \ ' ,  t ( - to l !o\ \  \ t . ' i1s.  beginning wi th the crystal  sct ,  \ t . f
J \ r , \sr( ' \ \  i  '  1 i l  , rn l t r i r ! l . t l  cr_-r ' r t . r1 sct ,  then to a regenerat ive receir t , r .

I t , . u i l 1  r , ,  r | r ; r ' : , i  b r ' . on rpa r i son  r i i t h  t he  c r ys ta l  se t  t ha t  t he  pe r f o rn tance
{ ) t  ! } r i i  I i r i i l  i i .  \  ! v . i  i c r t . r i n l l .  j u s t i t ' i e s  t he  ve ry  sma l l  add i t i ona l  expensc
t l i \ ' ( ) I l ,  ! i

\ \ ' i t }  t i : c s , . :  t hoL rg i r t . , ; n  m ind  and  t he  f ac t  t ha t  many  w r l l  be  o ' l im i t ed
lrudgctr .  , . rc  hrrc conf inct l  our thrnking mainly to ihe use of  , ' junk 

bo: ."
pa r t s  and  t o  \ i np l c  " b r cadboa rd "  

cons t ruc t i on .

Considenng t l r r_t lv  thc theoret ical  s ide of  th ings,  the lunct ion of  a crystal
sct  is  t { - }  sc lcct  the cesircd s ignal  by 'a re leet ivc" tuning c i rcui t  and convert
t h ( ' , r r ( i i o , f r ( ' , l u t ' n ,  )  \ i sn r l \  i n t o  . r uJ i o  f r cquency  , i $a t s  by  t he  p roeess
I ' l  \ l C ' l l ( ) \ l t l l : l l l u n  { ' r  \ l C t C !  t t O n .

' f o  
r r nd r . r r t , t nd  hou  t h i .  l a t t c r  p rocess  * , o t ks ,  i t  i s  des i r ab le  t o  undc r -

s tand  l l r \ t  , f  l i l .  . omCth i r r c  o i  t he  ac t i c rn  uh i ch  t akes  p l ace  a t  t i r e  b i oa , l -
f a \ t  \ 1 l t 1 r ( r n .

I j i r r t l v .  t h r '  1 r . ! i t i r i l t t t r r  ! : r l l i l r l l a . ,  a  r ad io  f i r , quency  s i gna l  o r . . ca rne r "
u l i i r h  r r  o l  . r ' n \ t a r r t  avc rag r  unp l i t u . l e  and  t h i s  i s -use i ,  as  a  med ium
i1'y { ' , ;n.p,- , rs;11g t i r t  requrr i r l  rn ie l i iqence f rom thc t ransmlt ter  to the
rcccrvtr . . l \ lLrsrc or  s l lcech is  caused io . ,modulate" 

or  vary the carr ier
: rmpl i tur lc  at  a rate which is  govemcd by the f requency of  the mod; lat ing
srgnal .  In lact ,  thc tcrm ampl i . tude moduiat ion 14U.1 i i  g iven to the ty.pe 

"

of  t ransn' t i \ \ ion nomral ly  used.

I f  the inconr ing s ig.nal  wcre appl ied to the phones di rect ly ,  nothing would
t t  hcard bceausc the phone^s are unable to respond to thc rapid a l ier-
naironr of ' the e iuner.  Bu1 i f  we rcmove al ternat ive hal f_cyc16s of  th i
carnrr  vav!-  by passing i t  through a rcct i f ier ,  each zuccesi ive hal f -wave
pulse * i l l  hc in the samc dircct ion and the movemcnt of  the diaphragm
ol ' thc phonL:s wi l l  bc according to the average carr ier  st rength.

Euly crystal  scts general ly  c lepentJed upon the rect i fy ing propert ies of"galena" 
cry\ ta i  ( l .ed sulphide.  pbSr t< i  carry out  th;  det ic t i ;n process.' Ih is 

substanee rrh ibr tcd to some extent  the propert ies of  the valve
drodc in i ts  abr l l ty  ro pas\  current  in one di re i t ion and impede i t  in  the
oppo. i te t l i ree t ron.  Tt Ic e rysta l  was held in a c lamp whi le i  th in wire

ca I \ s l ) l \ ke  r  $d \  r dJu \ t t L l  1o  make  cOn tac t  w i t h  i t  a t  a  pO in t  wh iCh
gavc thc [^-st  s ignal  

t r
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C i r c u l t A b t h a t o l
a cryilol nt in whtch
olthct o gcrmanium
diodc ot  t io 6ore-
to-omiltot lunction
oi o ltanshtor ccn
br urcd. Tho plat-
Ity ol the dotoctlag
dtvico lt not lut1ort-
anl. Clrcuit B thovt
hov lcv porlr nood
be oJded ao obtatn
en omplilicd dgnal,



This,  as dad rv i l l  probably rcmember,  rvas qui te 1hd! !V a.djustment and

thc fami ly had to t r . 'ac l  r i 'ar i l l  in  order that  the 
"rvhisker"  would not  be

bumped f rom lhe \ensl t lvc sPot.

Po in t  Con tac t  D iode
Today a rv l to le ser ic:  of  gcrnlanium and s i l icon diodes are avai lable
rvhic l i  are wir le ly used aidetectors.  \ lost  of these are inside t iny g las-s

envclopes and arc ablc to wl thstand qui tc heavy v ibrat ion wi thout  i l l

e f l ec t .

The f i rs t  c i rcui t  dcscrrbcd herc.  the crystal  set ,  uses a "point  contact"
gennaniunt  d iodc rvhich consists of  a smal l  wafer  of  germanium con-
ia in ing a smal l  amount of  arsenic or  ant imony to produce N ty-pe semi-

condui tor  n)atcr ia l .  in  contact  rv i th a phospher bronze wirc.  This has the
pecul iar  propcrt !  of  a l lor i ing electroni  to f lorv only in t l re d i rect ion of

scm lconduc to r  t o  con tac t .

t ) iodes of  th i \  t r -pc.  subject  to a vol tage in the forrvard conduct ing
dircct ion,  can have l l  . " i i t tun."  of  a ferv hundrcd ohrns.  When lgbjected
to a vol tasc in the rcvcr:e or  non-conduct ing di rect ion,  thsi r  ef fect ive
rcsistancc nray bc :everel  hundred thousand ohms.

The detect ion proccss is  accompl ishcd by apply ing the incoming s ignal
across thc c l iodc in ser ics $ i th a detector  load rvhich,  in the case ofa
crystal  se t .  is  a pair  of  h igh impcdancc headphones'

I t  is  usual .  though not  esscl l t j i l .  tu connect  a capaci to-r  across the phones

rvhich assists in.smoothing out  the hal f -wave pulses of  oarr ier  s ignal  ̂
del ivcred by thc detector lThe capaci tor  charges dunng each pulse of
carr icr  and'rnuntalns th i \  ehargc dur ing the intcrvals botween pulses, ,

rcsul t ing in a srnoot l t  auclro s ignal  c losely resembl ing the or ig inal  mod-

u l a t i n g  ' i g n 1 l  r l  d L (  I r i l l \ l r l i t l e r '

So rr ruch lor  Jc lcct ion.  but  $hat  of  the uni t 's  abi l i ty  to detect  a
part icular : ignal  and rc ject  a l l  others ' l

Ih is cal ls  for  a paral le l  tuned c i rcui t  consist ing of  a tapped coi l  and a
vanabic tunrng c ' tpaci tor  capable of  resonat ing at  any desired f requency
rv i t h i n  t l r e  band  t r . t J  l , )  t l r c  b roadee \ t  s t a t i ons .

Resonates wi th Coi l
Signals rcachrng thc set via the aerial are fed to a tapping on the coil,
*h i le the capaci tor  is  adjusted to resonate wi th the coi l  at  the f re-
qucncy of  thc dcsircc l  s ignal .  Stat ions on other f rcquencies are re jected,
rvhi le the \ \antc( l  \ ignal  i \  reta ined by the tuned c i rcui t .  This selected
signal  is  thcn l 'c t l  to the detector  v ia an appropr iate coi l  tapping.

Thcsc lappingr on the coi l  iue to cnable the aer ia l  and detector  to be
sui tably nratchcd into the coi l  in  order to obtain the best  compromise
bct$ecn s ignal  levcl  ( \cnsi t lv i t ) ' )  and abi l i ty  to select  wanted stat ions
( sc l cc t i v i t . v  ) .

Thus,  tapping thc acr ia l  across a larger proport ion of  the winding may
resul t  in loudcr s ignals,  but  the select iv i ty  wi l l  be poorer,  resul t ingin
stat ions ovcr lapping.  l l r inging thc tapping c loser to the earth end,  on

I
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The.wiring diggram shows c.learly the layout of componenrs
and the small amount olset accordii'g ,.'iiiii'ai'[-iff ,i",:o::';,7u:".iT;X:,1.:!:",,,ri,I*0.

$fr $'l:iiliir[L'iti:?,1l'?:*lffi *ixif.v,','.rLTil;
be used.

The. resul ts just  drscusvcd * i l l  vary-  \nth the lcngth of  the aer ia l .  Gen_
gral fv sRcakin: ,  a long.acrrai l  u i l l  i rave to-be ." i r i i . . i .o to a tapping c losc

:: fl i ;::lijj ;Xi :l i T,],j""j: J:#.il,jl . o nn ". i tt *u,,r tni',.rr o t.,
The opt i rnunr tapping for  the diode is  a lso a compromlse betwccnmaxlnlu.m signal  wi th reduccd.select iv i ty  and .d*urn selcct iv i ty

;l lill' t: ; I J itt ;'l l; lt, :1."i l:l: ;:; :i: i *i;i,l;i I iu ih.
rcducing thr-  seicct iv i iv .

The resul ts obtained f rom the crysta. l  set  are good provid ing that  you

fl,i.'?"i:'"''';l?$ilil,T[';Ti,x.;r"1^fli1"::'"a1-ir'""'i'ffi
the l rcadphones is  that  whirampriry the i nc c,m ing,,* ""il li ::l.."iif jl-ti#'"1; ll ;,T".,
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I l  1ou  dcs i r e  t o  bL r i l d  j us t  t hc  c r ys ta l  s c t ,  t hcn  you  can  pu rchase  oneo t . t l r r  r l i o i l c s . sug rc i t cd  i n  c i r cu i i  (A ) .  Tu rn  t o  i t r . ' t u l i . ,  pu . t  o far t r r le.  ro r t r : l t t  a l tcad and construct  i t  f rom the actai i i  grvcn.

I l u t .  r t ' yoL r  t l ke  ou r  udv iec .  l , ou  r v i l l  i n ves t  i n  a  t r ans i s t o r  o l . t he  t ypeci i l icd 1or i .  c i r . , i r  ( (  ) .  I l ) .  u\ i rg unfy t r ro i " "J,  J i  i i re i tev ice,  i t  rv i t tt r e  po : s i b l e  t o  r r t r k c  t l r c  c r1 : t a1  i c t .  bu t  y , ou ,u i f i u f r o ' t .  rU I .  t ouse  i t  l i l r  l . u l c r  r e l : .

l J u t  t l r \ t l \ .  * l r l t  i : l h i r  t r a n s i s t o r , l

I



S im i l a r  t o  D iodes
The very f i rs t  t ransistors wcre s imi lar  to the point  contact  d iode
rcfcrrcd to ear l icr ,  except that  there wcrc two wires contact ing the
wafcr  of  N-typc germanium instear. l  of  one.  Nowadays,  "point

contact"  t ransistors have givcn place to morc sophist icated types
such as thc " junct ion" t ransistor .

This is  basical ly  a th in wafcr  of  N-typc germanium sandwiched
bctwcen two rcgions of  P-typc matcr ia l ,  togcthcr forming the PNP
transistor .  Sui tablc leads are connected to the three regions and the
uni t  is  scalcd into a meta. l  or  g lass cnvclopc.

Whcn wircd into c i rcui t ,  onc junct ion is  normal ly  "b iascd" in thc
forward di rcct ion which rcsul ts in a low rcsistance to current  f low,
whi le thc other junct ion is  b iased in thc reverse di rect ion,  resul t ing
in a l t igJt  rcs istance to current  f low.

Bcclusr: the nv rcgion is thin, charges or "current carriers" so^called,
f lowing into thc N rcgron,  duc to the forward bias,  cont inue through to
thc rcgion of  thc rcvcrsc biascd junct ion.  A high proport ion of  th is
currcnt  passcs through to the high rcsistance P region,  whi le thc smal l
rcmaining currcnt  f lows out  of  the N rcgion v ia i ts  cxternal  connect ion.

Bccause the input  currcnt  is  fcd into a lorv resistance c i rcui t  and
appcurs rn a h igh rcsistancc output  c i rcui t ,  the device ef fect ively
cxh ib i t s  powc r  unp l i t i ca t i on .

In a l l  t ransistors,  thc outcr  c lectrode of  the forward biascd junct ion is
cal lcd thc "Lrni t tcr" ,  ths centre c lectrode the "Base" and the reverse
biascd c lcctrodc thc "Col lcctor" .

ln gencral ,  a t ransistor  can bc conrpared to a thcrmionic valve in that
thc basc is  s imi lar  to thc gr id of  thc valve which se rvcs to contro l  t l . rc
l lou of  c lcctrons t l l rough thc uni t .  Thc enr i t ter  and the cathode of  the
valvc both providc thc source ofcurrcnt  carr icrs i  the col lector  and t l rc
platc ot  the valve arc s inr i lar ,  in that  they arc both normaJly part  of  thc
ou tpu t  c i r cu i t .

Thc t ransistor 's  input  and output  imptr iuree ,  a long wi th othcr  char-
aclcr is t ics,  is  govcrnet l  by thc nrcthod or  cont lgurat ion in r ih ich i t  is
uyld,  sorrrcuhat s inr i lar  to that  of  thc la lvc.  ln each casc.  onc c l t 'c t rodc
i scon rn ron  t o  bo th  i npu t  and  ou tpu t  c i r cu i t s  r nd  i s  r c i c r r cd  t o  as
be ing  c i t he r  g roundcd  o r  con l r l on .

Thc "contmon basc" cont igurat ion is  anal , rgous ol 'a v i l lvc * l tcn uscd as
a groundod grrd arnpl i l icr  and has thc charactcr is t ics o l  lor i  input
inrpcdancc and high output  in lp! 'dancc.  So usct i .  a t ransrstor  has con-
sidcrablc vol tagc anrpl i l icat ion and appror i rnatc l l  uni f ) '  cu rrcr t t
a rnp l i l i ca t i on ,  r esu l t i ng  i n  n rodc ra t c  po \ \ c r  i l up l i l ' i ca t i on .

Tho rccotniscd synrbol  tbr  t l lc  currcnt  a lupl i l leJt ion in thc eornnton basc
conl iguratron is  "Alp l r r"  and t l rc  t ' rcqrrcncl  i r t  \ \  l l ich thc currcnt
a l np l i i i ca t i on  t a l l s  t o  0 .707  t i r ncs .  o r  b r  . l t l l l .  i t s  v l l u c  i r t  lKc .  i s  k r r o *n  i Ls
thc  

"A lph r  
Cu t -O t ' t ' l i r r ' r 1ucnc1 "  .  Th i s  i s  govc rncd  b )  t hc  t r : . u r s i s t o r

dc r rgn .  
I  n

I
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CAPACITOR

lhlt dlghtly mort
complox diagnm
thovt the witing
conaocllont ro-
quln l  to con.
tttucl clrcuit C.
Xo battcty oa /-
oll ryltcl hot
5orn rhorvn. Ylt
utod an alllgotor
cllg lor conncctlon
to ona tarmlnol
but any typc ol
tvltch could bt
utod,

l ' he  eonn ton  co l l c c to r  t . on l i gu ra t t un  t s  l na l ogous  o I  a  va l vc  uscd  as  a
: , i l l ] , ] 11 , .  y , r l - l u1e  r  r 0 r t  l r . s rq r \ i 11 !  \ u l r l J r  r l n \ , ! l Jn . l c  , I i r r a . t cn , t , es ,  i nu r J r  r l e  t nn i l r  I l nne ( l Jn re  r s  l t r g l r  and  t hc  ou tpu t  impCdanCC i s  lOw i .
: . , r . i : i : j . i , : ' i ' , ] .  

r ) r  r \  u r , r t )  u . c . l  r n  \ t , r , .  r r l  r pp l i . : r r i on i .  n ra i n l y  r e  r v rngJ \  J r  l l n p ( , l J D \ e  0 t r t t l u n r :  r l c r i . , . .  . \ l t l r u r r ; . l r  t l r e  v o l t r g c  r r r r p l i l i e a t i o n  i s

ililT,li',i;,lil';Ji,:iil,lili;#i'J;;:'"'"'anrprrrieirtron *hjcr'� accounts

T l l u , l i r r r l  l nu tho t l  o f  ops rJ t l on  l \  t ha t  o l  , . eo rnn ton  
c rn r t t e r "  and  i s\ i l I r l r r  t u  r  Lon )n t r r 0  e r t ho r l e . r . i r cu i t .  I n  t l r i :  con f . i gu ra t r on  bo th  i npu tan( l  ou tpu t  i rnpcdanct .s could t rc,e onrr t l " ; .J  ; ; ; ; ' i ; ; ; icurum. A highampL f i ca t i on  i n  bo th  vo i t ag . ,  an t l  eu r r cn l  r r c  ob ta i n ;d ,  r c su l t i ng  i n iporvcr  a lnpl  r  l ieat ion hrgl r  c i  l tan i l )c  t \ \  o prcviou s con f lgurat ions.

I 1
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Thc s1' rnbol  used for  the currcnt  ampl i f icat ion in common emit tcr  is" IJeta" and thc uppcr f rcquency l iml t  is  the , ,Bcta Cut{ f f  Frcquency".
This i .s .appror imatel)  onc-tcnth that  of  thc comnton basc or  a lpha 

'

i u  t " o l  i  t r r  quc r r cy  .

l hc  c . l nn ron  e l n i t t . r  con f i ! r u ra t r on  i \  g r - nc ra l l l  c l np l oyec l  i n  conven t i ona l
(  l r i u i i  Jp i ) l i r . l t r ons  bu t .  * l t i e  hcvc r  r r  uscd ,  t h . J  n ra r i r nu rn  r a t i ngs  o f
- ' i ) l l , ' r  i o r_  r t ' l t . r r t .  cu r r cn t  and  opc ra t i ng  t empg ra tu re  r nus t  no t  bc
i,' \:, i.a (1, (l

' ' \ r i r r i i i  11 ' r J ' r ' r J tU tu  t l ) (  'O l l c c tu r  l cak lSe  t . r r r r t . n t  \ r r  l n c r cJ \e  t o  t l r r .' . ' \ : (  r : :  ' . r hc r c  " t l r c r r . u l  
m ' r \ \ J ) , '  r r i l l  o i cu r .  T l r i s  uon t cs , r bou t  \ r , l t L . n

i r l  l i i t r ( : . t \c .u i  tc lnpcraturc leads to suf f ic icnt  r ise in lcakagc currr . t r t  tor .uu.{ ]  s l j l l l  t 'ur t j rcr  n,c in tcnlperature,  and to a dcgrce $,horc thcp rca r \ \  k caP \  on  g r r i ng .

i ' i r , . r , . t i  r L r l t . l \ \ J \  i s  t hus  t h t  t r ans i s t o r , \  cumu la t i v c  p rocess  o f  se l ft l c r t t . . ,  l r , , n

ln ur t lc ' r  tu r l r i i r i l l \ .  i i rc  c l ia.cc 's of  th is occur i 'g  i t  is  aJrvays desirablc
to prL) ! rdc \or lc  . )ea' \  *hercb1,  a.c.hangc in basi  to . , " l t t . i  uoi tug" ' i r , r f f
munt ' ln thc e . l lce tor  iurrent  * . i thrn ac-ceptablc l in t i ts  for  r . .oroi i rb l . -
r an ! ( - , i n . pu rJ l l t !  t t r l n r1 .111 l19 .Th i s i s r c f ' e r r c i i  t o -a . . L ra , s t a l t r l i sa t i on
a n J  \ l t , ' u t : l  r ( ! ( . t \ (  . 1 L l (  J l l ( , n t l ! ) n .

Our  t r an j i \ t o r  ! an  be  u \ cd  rn  l l r u  l l r s t  e i r uu i t  ( , { )  I r r  i gno r rng  t l r c  eo l l c c to r
I t ' r r i . r ' r , l  u \ u l F  l u . !  l l . r ' l . . r . L  J n J  ( . t ) l i t t ( , r  l c J ( l \ .

But  r rc nr td not  \ top hcrc.  l r ronr c i rcui t  I l  i t  rv i l l  be secn rnar an
a l tCmp t  l t a .  l t c rn  n l r dc  t o  u . c  t hc -  co l [ . u t o r  i n  eon junc t ron  \ \ . t i l 1  a  sn l a l i
bat tery to obtai r r  an anrpl i l ' icd vurs ion ol - thc , lc t" i tcJ s ignal .

Thc  s i gna i s  ob tuncd  i n  ou r  f i r s t  a t t en lp t  wc rc  s t r ong  bu t  d i s t o r t cd .  r ' h c
udd i t i on .o f . a  r l r r r t o r ' t . r p re i t o r  nc t * . o r k  i n  sc r i es  n . i i i r  t ne  basc  l cad
a ! ro \ \  $ l l l r h  L l r r '  t u r l r r r  eou ld  dcvc lop  i r np rovcd  t h i ngs  so rnc r i ha t .  Bu t
evcn \o.  $ i t l r  th i \  e i reLr i t  i t  \ \as apparcnt  that  thc t ra 'nsistor ,  a l thougl i
fun! . t r ' r i i i r i r . f  t t 'e  t  t ive ly  ,s  a. t rctct i tbr  \ \ 'as not  op"r ; i i ; rg unai ,  opi i i , iu ,"
con t l r t r o r r :  i o r  l ud ro  a rnp i i t ' i ea t i on .

\ l c  t he r c fo re  se t  a t r ou t  t .  t i c ' i s c  a  c i r cu i t  i n  *h i c r r  t hc  b r sc  a r r r l  c l ' i t t c r
c lcctrodcr e ould fune t icu a\  J.  dutr . ! Ior  J ' \ .1 i r l :o,  : r lu.g * . i th thc e . i l re t . r .
p r o l i t l r  c f l r .  r c D  l  J L l r l t o  J n l l \ l l l j .  l t i o i l .

Fo rwa rd  B ias
This involvcd t l rc  provi : lon oIa fo.r 'ard b ias 'ct*ork urd bias stabi l i -
sat ion as c iur  bc jecn in c i rcui t  C.  A vol tagc divrdcr across thc bat tery
cons i s t i ng  o f  a  47K  ohm anc l  2 .2  mcg .  r cs i r t o r  cnab l c  t hc  basc -c rn i t t t , r
junct ion to.  bc \ l ight l ]  forr iard biasci ,  rvhi lc  the basc-col lcctor  ju.ct io l l
t s  r eve rscJ  [ , i . r s cd .

A  l onn  o f  b ra :  s t l b i l i sa t i on  i s  p rov i dcd  b ) .  t hc  usc  o f  an  c l u l t t c r
R r i s t u r  r u ro r r  r r h i r l r  po r t i on  o t ' t hc  supp i y  vo l t age  i s  dcve lopc t l .  I f  t hc
coi lcr tur  ! r l  r rc l t l  lnr  r r i . i \e r  abovc thc r lu icse e,rr t  point ,  thc voi tagc drop
ac ross  l hc  ns i s t o r  * r l l  i ne  r easc ,  r cdL rc i ng  t i t c  e f i c c t i v c  b l s r . _cn r i j t t , r
po t cn t l a l  
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I 'h is  t ' r rcui t  const i tutcs an er t r tmcly good . .ampl i f icd 
crystal  \c t . .  i tn. tts  wel l  rvor th thosc extra few .h i l l tngsl  The fuglr ' - r . r i i t  r , r -  arhieved rr i r r :t h i r . se r  cnab l cs  a  co i l  t app rng  nca re i t o  t he  e ; t hed .nC  to  t r .  used  f b rboth r t - r iu l  and base .onncct ' ion,  rcsul t ing i "  i rnpr""eA select jv i ty .

Ho r reve r ,  i n  o rde r  t o  ob ta i r r  a  \ t t l l  Ju r t hc r  i l np rovc tncn t  i n  sc l cc t i v r r y . - ,wc rccommend that  the f inal  step bc taken i i  thr :  r t ld i t ion of  aregcnc ra t i on  r v i nd ing  and  con t ro l .
As betore.  the - : ignal  is  tuncJ,  dr . tccted an. l  unpl i l ic t l .  I lu t  the added
rcqu i r ( .men t  o f  t he  t r r n , i . t o r  i r  t o  amp l t f y  t he  i ncom ing  rad io  f r c cue r r cv
srgnals suf f ic ient lv  to enable a contro i led 'po. t i ;n ; i 'Jh i i  , iJ"- r ' i r . i .  

" ' '

coupled in such a manner as to produce pbsi t ive feedback.

This wi l l  bc secn,  rn t l rc  dot ted port ion of  c i rcui t  C,  in that  t le coi lc ,  t , r rI ua t l , nou  ron \ i \ l \  o t  d  pa l r  o f  h i adphones  i n  se r i c s , i i t h  an  un tuned
Tl.l.", l l i :), i l : l l  l) ?"1t1io154 at the earthed end of the runed $jnding
. r  n^c ne rdnl lon(r  provide the load^for  the audio f requency s ignal  as 

-

before ant l  arc.bypa-ssed to radio f icqucncics wlr i te ' th.  regenerat lcr :
* 'urding is  thc load for  thc radio l tequency s ignals.

I t  wr l l  be apprcciatcd.  that  rhc polar i ty_of  th is w,rnding is  ofnta jor
lnrportance,  ln that  the fccdback s jgnal  must  assist  th i  receive<i  s ignal
t o  l l l r . . e \ r cn t  o f . bc i ng  ab le  t o  p roduce  an  aud ib l e  osc i l l a t i on  i n  t h i
l ) ! ' Jdp l t onc5  a  t hc  rOn t ro l  i r  advancCd .

l lorvever,  the amount of  regenerat ion is  v i ta l  when actual ly  L isrening.
Too ht t lc ,  and the s ignals m-ay not  be separateO sui . f ic ient fy or  touO
cnough ; t oo  n ruch  and  t he  de t cc to r  w i l l i ommence  i o  osc r t t a t e .

)Vc  l l c l  
l r r v c  r \ vo  l r t ' qucnc ies ,  t he  rncom ing  s i gnaJ  and  t h r t  o f . t he

o\c i l l : l r rng outeutor .  I  hc\e produce a l iotorodyne note which appcars
as a cont lnuous r lh ist lc  a long $. i th the required s igrra. l .

Opt imunr pcr fonnance is norma. l ly  obtarned wi th the det€ctor  adjustedjus t  sho r t  o f  ac t i v c  ox - i l l a t r on .
' lhc 

t rar . rs istor  used rn a l l  the  ̂ c i tcui ts ,  inc luding the elementary crystaiset  arangement,  \4as a 2N370, wh. ich has a fourth lead interposed bJ_wecn the base and col lector  leads.  I t  seryes as u , t  i . iJ ,n specral  appt i_cat ions but  you can please yoursel fwhether vou .onn. . t  l t  10 the erni t teror  leave i t  d isconnecied a-s we have done. A local ly  made .qui"ur .n i  o i " - 'the_above is type 2N1636, which has t t  e moreio 'n" ; i t ronal  three leads.
O the r  Types
S i n r i l a r  t y p c s  a r c  2 N 3 7 1 , 2 N 3 7 2 , 2 N 3 7 3 ,  O C l 7 0 , O C t 7 l .  f h e s e  h a v e
an alpha cut  of f  f requcnuy of  30 megacycles and higher.  When used in
19 .9mm9l rmrt ter  co-nl igurat ion the cut  of f  wi l l  be much lorver than
rn t s .  Du t  \ t t l l  adcqua te  l o r  p r c \en t  r equ r r cmen t r .

By th_e way,  the above types of  t ransistor  were recommcnded for  the
simple Al . l -uave T*o Transistor  Set  dcscr ibed in the June 1960 iszue,
a l ong  $ ' i t l l  d t t a  on  eo i l s  ope ra t i ng  up  t o  J0  megacy r . l es .  Th i s  cou ld
open  rne  uay  t o  I u r t he r  deve lopmen t  o f  t he  c r r cu i t  a f t e r  t he
rcgeneratrvc set ,  i f  you $ant  to cont inue your exper iments,

I
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Othe r  t ransistor  types having a lowcr cut  of f  f requency and tecommen-
ded in previous broadcast  band regenerat ive receivers could also be used
in the accompanied c i rcui ts.  These include types OC44 and OC45.

The tuning capaci tor  can be of  a lmost  any type,  provrding that  i t  has
a maximum capaci tance ol  about .0004 nrfd (nt icro- farad).

Almost any junk box wi l l  contain at  lL.est  one of  these,  be i t  e i ther a
singlc or  a doublc scct ion ganged ty pe ct ther of  which rv i l l  sui t .  I f  the
lat tcr  is  used,  only one tuned c i rcui t  is  involved.

Our capaci tor  consists of  about l2 p lates hcld r ig id ly in a meta. l  f rame
by insulat ing supports and a sccond sct  of  abou t  I  3 p lates which can
be rotated so t i rat  thc t \ \o scts nray be inter leavcd to obtain the desired
capaci tance.  N' [ake sure,  by the u 'ay.  that  the plates do not  touch as
thc spindlc is  rotatcd.

Many of  the large capaci tors of  the t r -pc ' r :sed in our set  have a 3/8in
diarnctcr  shaf t  intendcd to f l t  thc rn i in l '  s tandard dia ls uscd wi th larger
sets.  As lnost  instrument knobs avai lable are designcd tbr  %in diametcr
shaf ts,  i t  u i l l  bc ncccssary to usa a rccluct ion shaf t  ivhich i tsel fhas a
Tain spindlc,  but  f i ts  ovcr thc 3 '8 in shaf t  of  the capacrtor .  l lo th the vcry
ear ly typcs and tht-  latc\ t  minrr tur ! -  t1 'pe havc %in dianreter  shaf ' ts  a ind
w i I I  no t  r cqu i r c  an  cx t cns ion :h l f t .

Al l  la ter- typc capaci tors have provided wi th them a sct  of  mount ing
fect  which al lorv thcm to be at tached to t l ic  baseboard.  Older typcs
may lack^th. is  leaturc and a spccia l  bracket  u i l l  necd to be made f rom
a scrap ot  i lumlntunr.

Coi l  Detai ls
To nrakc t i rc  coi l ,  you * i l l  ncct l  a coi l  fornrer  and a length of  enantel lcd
coppcr rv i rc. ' l1 t r .  fomrcr cur havc a c l ia lnetcr  bctwcen l%in to 2%in and
this can bc purchase-d in thc lonr ot 'a bakel i te '  or  cardboard tube or
nradc f ronr st i t ' f  cu.rdboud.

Our coi l  rvas *orrnt l  on u l ' " in torrr rcr .  using l . {  B iLnd S cnanrcl lc t l
coppcr iv i rc.  l rut  u tcr"  l laLrqcr c i t l rer  r ia l '  * ' i l l  not  a] tcr  th ings grcat ly .

Wha t  r i i l l  a l t c r  t h i ng \  i s  t hc  eo i l  d i une t c r  i n  t ha t  t hc  nu rn t r c r  o t  t ums
* ' i l l  l ravc to bc . rd jLrr tcd to g ivc thr ' \ rxnc inductul lcc t 'or  d i f tcrcnt  d ia-
nrctcr \ .  , {  snl r l l  r i iar t tc ' t r ' r  coi l  u i l l  rcr l r . r i rc  proPort ionir tch nlorL ' turns
t l turr  l t  l l t r - r lc  t l i l r r rctcr  onc i r r  or t lcr  to havc thc s lntc i r rc luct iurcc.

' I -hcrc lorc 
*c huvc ine lLr t lcd e tablc g iv ing dctai ls  1 'or  t l t rcc l ikc ly coi l

d l r n l c t c r \ .

T I r c  r c . gcncn r t i o r r  r r  i nd i ng  i n i l r r r l c t l  r n  t l ) l )  t r b l c  r i i l l  b c  uscd  t o r  t l t r :
rc : r ( 'ncr i l t ivc dctoe tor  i .u ld ! . l r )  [ r t ' r ' i t l rcr  \otrn i i  : r t  th is stagc or  lc f - t  unt i l
\  ( )Lt  r r ' ( lu l rc i t .

l l r e  l r ) l l ( ) \ i l r g  r c r r L r r k '  on  eo l l  \ \ i n ( l i nS  shoL r l L i . r r r i s t  t i r os r ' r cadc rs  $ l t o
l l i r v t  l 1 ( ) l  i t \  \  c t  ( o n s t t u a t a r l  , t  ! ( ) 1 1 . .
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I i rst ly, to anchor t ie wirc to,the former at the start,  dri l l  two smallholes toward onc end about %ln apart_. Then wtnd one cnd of the wire
9r_"_14,!h., hgles a coup^le oi tim.is, auowi;;;;;"";;," of free lcad forconnecttng lnto circuit .  pt
tapping as given in ,rr. ,rdLltto 

to wind until it is required to provide a

P:j:::,1"I1* this tum.,.placc a wooden marchstrck aJong the former andpass tnls furn over i t .  Winrm atch s tic k, " t' th; ";i; L??,T;i."HX'i ii::Tili.J,T.djl l.J"*:,over the matchst ick.  Cont in i r i  in ' th is;a;n; ; r " t , f  
' t f , .  

totat  numbcr oftums have been wound in,accordance'wi i i i ' i t "  i .urJ. 'or i l l  two morcholes in.rhe former to anchor rh is . "d ; ; ; ' .g ; ; ; lw 6in of  wirc forconnect ion rnto c i rcui t .

Next, push a second matchstick alongside the first under thc raiscd turns,then push the two marches apart by iuort%n. iirJr" *rrm wiil now beclear of the remainins turns, bnabling the enarnei iJL ,"rup"a u*uywithout  damaging th6 adjacenr wrre.

The regencrat ion winding is  wound in the same direct ion and thc endsanchored s imi lar  to those- abovc.

Ib'8o'lt"Ti 3ot':fl*1T:'-'t:.li* 1"'l:""'e tvpes of between sav
i3_: I I d il ; ; i ;;;i' ;*r ; fi l: #:i?:,f fJJ trj'il'""J:trlTj I Krmpedance ex-disposals type, having a resistancc oisiveral hundred ohms.

I1'1...:*^!,,.p?r4 dynamre. type hcadphones, the rype fittcd with ear_
i_1]l i .-d ol abour 45 ohms rcsistance, arc quite Lnzurtable for thesec l r c u l t s .

iij;,il::Hil:l:J,'itl3.tr"lfi ;:T:.,'"Tili;3ii,,l,ilTj,Tfl i:*impcdancc magnct ic ,  which is  ,nruiJur.* io i  o" ,  i i r i r i , r ,  and thecrystal  tvpe'  which can bc used, though wr i i r ; ; ; l ; ; ;  in  performance.

A\ \ r i th a l l  crystal  dcviccs,  th^c111s 1o path through whrch a di rect
: : :1: ,?: : r "  

now in ordcr ro fu l f l l  thc icquircmen"rs of  thc associarcd

I :  l ]1" : , . tor :  sugScst  rhar a resistor  of  say 15,000 ohms be connecred
l_. 

r.9I th" ph onc^ rc rnr in aJ s. The e arp iece'"; ;;;;;, ;;;ss th I s resi stor,r n  s c n c \  u t t h  a . 0 l  c a p a c i t o r .

The sr . rpply uscd in thc lar tcr  c i rcui ts could be ej ther a s ingle 1.5-vol t
: : l f^ .1:  

brrrcry ot  any votragc up to 9 vol ts.  Tf l . rJ i r -* .p. , r ingty l i r t led r l t c ren (c  r n  pc r l o rmrn .e  * r t h  l a rge  u r r i " t i on r ' i n ' i upp i y  vo t t age ,  soyou necd not  spcnd cxtra monuy r I  a eouplc o i ior . f i [ "u,  are avai lable.

fg lcmbcr that  thc posi t ivc bat te ry tcrminal  ts  the one to b€ carthed*hcn using PNp rransir tors.  A rcvcrsal  " t  i f r .  , rpp ' iv  i 'c"rmrnals couldr csu l t  r n  pc rmancn t  dan tage  t o  you r  t r an \ i \ t o r .

I
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Carc should be taken that  excessive,heat  i -s  not  appl icd to thc t ransistorby . t he  so lde r i ng  i r on .  Thc
olong-nose pli irs untl ,njj | i ;;!: jrt:;a,isoto 

hri l i l  t lrc rca(i "i ir;; i ;; i ;

w-i th_the ald o. f  the * i r ing diagrarns there srrould bc,o t l r l t icul tv  inconstruct ing thcse sets.  f l rcre arc no problenrs rv i th iu

.1".;::!lr"rlni'.ca 
to-ariow'somc spaci bct*.ce " ,l," ;iio"'l,tr"u-il1l",",

*f:ouf ' fi 
t#i::iY;.i'"T:" op ti mu' pc rrbrm ance is no m, arv ob-

o..ilition un,r,ii.:;;;;;i;:,;,::$:iliJJ :::.,1:; i,:liJ[I,.i:i1Ii,",."t o  \ t a t i on .  S .n r t .  a , t j q1 ,1n1 . . n1 . t 9  
! 1 .  p t ; ; ; , ; ; , ; ; ; ; ' nun . , n . ,  o l . t un r s  o t . t het cc d bae k u i n,l r n g r i pr: rnr r s si bt c i a t ;;;;;i;;' ;;;i p'.liiu " n,.

I t  is  hoped that  thcsc c i rcui t r  provic le intercst ing hoL:rs i lur ing con_struct ion.  f  o l loucd by nrorc nbu6 oi . ; ; j ; i ; i , : . i i ' i i ; ' i ;_

COIL WINDING DATA
Tuned Wind ing

D i a m e t c r  L c n g t h *  T u r n s  
f u r r x  p c r

l th in  2 .7 ,5 in  l iO  l0
4 ! n  l . 9 i n  9 0  j
2%tn  l .6 in  75  { r

*Based on  24SWG wi re .

CRYSTAL SET USES SELECTOR SWITCH
Thi .  novel  cry. \ t iJ  \cr  u\es

$.1:,S,"jfi t*tjtrl31l$!{:iiii,iil1l,il':'tXXlitJIi::;?1,,.r l l  t uncs  t hc  s t a t i on  i n  . . spo t  
on . . . u " .V  , i i n * ' "

This crystal  set  is  canablc o- f  dr iv ing a pair  of  hcadphoncs in the nonnalway.  I f  thc reacfur  * j ishcs tor m.ore wou r tr bc,,, t i,i i,ii. li iilif; :1li :l"il'fii.1::; ; ::;':ll,l ;i,t ?I
3:lif:';}lT *"t: n: t',,rii ; :# l* ; ,, ffi n l, :l I i lilli, ;,,i1' ii''i', "
Apart  f rom thc "s\ \ . . i tch- tuned, '  

aspec-t  o l . th is sct ,  anot l tLrr  novel  t_eaturers rncorporated.  This is  the."volra 'c aout te i r ; ; ; ; ' . ; i ; ; ,  rvhrch is  c la imcdj.�*l";,T' ff .t:,%xt;5*i u no""n J J. t".ii".,"i,u. i';rv . ;. ji ;;;_ "

|l^tlorgtt thc two diodes are. spccified as lN34s on thcthey may be ajnrost  anv of:iiilrr",t?t, ll,r;:r :ill$j:iiig*ti:nlu +i$Iffi :

Regeneration
Winding

- l  
u r n s
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The coil used in this *t .":.,T^TI-coil of a type designed for use from
ilr*[."r 

ro t600KHz. It may be a commercial type, oi may be home

CoiI details are as follows: 
..!9if-y,oyna on 2-inch diameter former. g0tum 22SWG wire, close *o:Xg--d tappea e"erv.itiis. npproximatelyr taps required commencing from earihy .nJ.t,', 

- .-.,

Experimenting with the different taps will.give the best position of theaenal and "active" 
lines. Start by plicing rli, ".;; o-n tn. ZnO tap andrhe active on rhe 4th rap from eadhy ;;?. ii[ffi;il sve reruus. Then
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TYPICAL CRYSTAL SET

Thc  cons tn r c t i on  and  $ t r i n r  O l ' t h (  r f . c l v c r  shoL i l t l  b c  t a r r l y  obv ious
f ron t  t he  pho tog raphs  u td  r i  r nng  r l l , l ! r J r i t .  T l r e  - u r ] ] l punen t s  a te  moun -
t cd  on  a  p i ccc  o l ' p l 1 , r ' " ood  some  6 r : i n  r  5 r r r .  t o  *h i ch  i s  na i l cd  a  r vooden
f ron t  panc l  ap l r r o \ i n l a t c l \ '  8 i n  x  6 rn .

Tiro tcrminalr  on thc l ronl  f  tn! ' l  i r r .  u icd to a l lo. , r  thc aer ia l  and earth
l ead - i n  * i r c s  t o  bc  . onnc r t cd  cas r l l '  T ' hc  acna l  sho i r l d  be  as  l ong  and
as  h i gh  as  i s  p rac t i ca l .  and  shou ld  p r c i e rab l y  b t -  a  l cng th  o f  7  r  0 . 022 in
eoppc r  " r a r t l r "  r r r r c .  l t  n ru r t  L , e  i n : L r l r t cd  t r o r t t  r t .  sup l ) ( ) r I \ ,  and  t h i s
l l lay L le don! '  \ r i t l l  "cgg" t r  pr '  rnrulators o i  l r l t \ t i (  or  porr 'c la. in.

Thc  ea r t h  mav  be  connce  t r ' i l  t o  t he  l t ou : t  ua t c r . p rpc  nea r  r r hc re  i t
l eaves  t hc  c ro i l nd .  o r  i t  t h i s  i s  no t  p r r r c t i ea l .  r t  m ; r y ,  be  . t  ! onncu t i on  t o
a  ya rd  o r  so  o f  cahan i : t d  p i p r  Jn l t n  r n to  f a r r l i  da tnp , r r ound .  l ) on ' t
connec t  t o  a  ca \  p rpc .  t hou ' h .  f o r  t h i .  i r  i r o r i n r . t l  i r po i t  i r r .  t hc  eu tho r i t i c s .

The  t un ing  cap i t a l t o r  l t . cd  no t  bc  a  nc r r  onc .  . { ,  I un i ng  gang  sa l vagcd
from ut  o ld radio \ct  n l i l t  l r r '  Iyg11. . ,1 lnto \cnl , . r  prni i i t lng i t  is  i i i l l
uo r k i ng  \ a t i s f a . t on l y .  \ l a ke  ru r c  t h : i l  nonc  t r l ' t h c  mov ing  p l a tes  t ouch
thc  f i r cd  p l a t cs ,  and  conn . r t  t o  i ) n l \  , r n ! '  . c . t  r r l ' t l r cd  p l l i r - s  j f  t he  un i t
l i appcns  t o  bc  a  n r r r l t r s cc t i on  o r  " [ r ng  

c . ! l J ! . i t ( ) r

The shl f t  of  thc capaei tor  i r  t lkcn t i r roLrqlr  r  hol , :  in  th. '  f ront  i ru ie l
and  f  t l t cd  * i t h  a  ) r i ge  knob .  r r  .  r u r  l , e  , , . . 1n  i r i  r i t e  1 ,h ,  1o . i y1ph .  A  d i a i
sca l s  pa \ t ed  on  t l t c  f r ( ) n t  p . r nc l  r . l n  t h r t r  l . c  l nukcd  \ \ l t l t  t hc  \ t a t i ( ) n
na r l c s  r v l t en  t hc  \ c t  l \  . o l i l p l a  t c (1 .

Thc  t ab l c  l n  t hc  \ \ ' i nn ' J , l i . r g ru r l r  { t r . \  ! u i l  \ \ t n \ h i r l  d . l : t i l \  f o r  t hosc  r vho
uou l c l  I i k c  t o  u i n r l  t l t c i r  t t t n .  I - l r c .  l o rn re  r  n t : l  l _ . t  o f  p l a i n  o r  ua rcd
ca rdboa r t i .  o r  t \ cn  o l  uoL r t l .  T -o  r r t r k c  t l t c  t . r p r .  * i nJ  t l r c  app rop r i a te
fum\ ovcl  i l -  ptce t '  o l  n l3t .h- \ t i .  k .  I -hc r : r i :c t1 \ \ i rc  at  r -ech t lp can then
bc  se ray r r i l  t r c c  o l  cn r rne l  r r r t i  , o l t i c r c t l  t o  \ \ l r r . n  r c r l u i r ed .

I f  t lcs i r t t i .  t ) l  !o i l r \ r .  .1 ! ( )nulcr ! i i r l  coi l  nt ly  i tc  usut l  in  p lace.  of  the
hon rc -$ound  one  .  Thc  n l o \ t  \ u i l i r l ) l c  t \  pe  \ \ uu l d  bc  e  h i sh -ga in  t r ans -
t s t o r  ac r i a l  co r l .  r ue  l t  a i  t ha t  u r cd  t o r  oL r r  "  l ' h r t e  l l and  T rans rs to r  f . . i gh t "
r cce i ve r .  ( ' onnec t  r e r i a l .  ca r t h ,  r nd  t hc  t r r o  sc t s  o f capac i t o r  p l a t cs  t b
thc  co i l  exac t l )  as  o r i g i na l l l  i n t r - ndcd .  L r l ng  t he  "ba_ ' i "  t app ing  f o r  t he
dc t ce  t o r  i n  t he  c r y r t a l  se  t .

T i r t ' ge rn ran iu l t r  d rode  n ta l  bc  a l n tos t  an )  o f  t he  comn ton  t ypes ,  such
a \  r h c  o . , \ 9 1 .  o A 9 ( ) .  o A 8 - s ,  o . \ 8 1 .  o . \ t 1 0 .  o . { 7 9 ,  o A 5 ,  G t : X 3 5 .  C ; t . . X 3 4
o r  ( i l .X l - 1 .  I l  r ca r i c r r  i t ave  an  o l d  " ca t s - i i h i s kc r "  

dc t i l c t o r  t hc l  cou ld
t r l . ' i 1 .  l ) u l  r c : u i t r  l t r n t r a ] l r  r r r l l  no t  bc  as  good  as  t i t h  o r . r u  o t  t hc  n rodc rn
d io r l e  s .

[ : o r  t h i s  p i i r t r eu i l r r  app l r ea t ron .  i t  doe  r  no t  r r a t t r r  uh i ch  ua , , . r ound  t he
t l i u c l .  i . . u D r ) r ' - l ! , 1  r n t u  l l ) (  \ i r ! u l l .

I ' he  ( ) . 0 ( l l L r l  . a l ) r ! l t o r  n )a \ '  ( ) r  n t t \  no t  huve  rnL l c l t  e f f c c t .  dcpcnc l i ng
upo l ]  t i r e  t \  I ) c  o f  e  i i r l ) l )Ona \  L r \ !  ( 1 .  S tne  c  l t  * i l i  on l r  e  O \ t  a  l ' c \ \  l ) e  ncc ,
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moving onc or  thc ot i r r r  to a d l l l t r rnt  Iap and cornparLng loudncss wi l l
h c l p  t o  de t r r r r unc  t he  b r \ t  po \ l t r on .  t h i s  se t t i ng  up  \ \ ou l d  p robab l y
bcs t  bc  donc  u : i ng  a  non r ra l  t u r t i ng  condcnse r .

The swrtch uscd * i l l  dcpcnd on the number of  stat ions required.  An
ordinary rotar ! '  \ \ ! i tch (as shoun rn thc c i rcui t  d iagram) would be the
cas i cs t  t o  usc .  I t  * ou ld  nccd  t o  havc  an  cx t r a  po le  and  an  "o f f '

posi t ron only i f  u anrpl t l icr  \ , ,a\  in.orporatcd.  as thcre is  nothing to
tum of l  in  a e ry: ta l  :e t .

The  s r ca t cs t  n rob l cn r  i n  r  s . t  o l  t l i i \  tVDc  i s  t o  de  t e rm ine  t he  amoun t
o f capae i t an te  t o  b , . :  r r : c11  t L )  \ c l c c t  i h c  s t a t i on .  Bes ides  t hc  obv ious
n rc thod  o f  a  I a r r c  nu rnbc r  o f  capac i t o r s  be ing  subs t i t u t ed  by  t r i a l
and  c r ro r  un t r i  t hc  ! o r r c (  i  ( ) n t  r i  i ound ,  son re  n re thod  o f  accu ra t c l y
dc t c r r r r r n i n r  t h r  eupae i t o r  . '  r equ i r ed .

One nrctho. l  rc( lu i re\  thc i lc  of  a capaci tancc br idge.  An ordinary
I  (14 l -5 p l  tuning lont l . :nr ! ' r  i \  conncctcd in paral le l  wi th e ' i ther a
l - 5p l  L . i pa t i t o r  o r  a  - 3Qp l  t nn l n ) c r  5 r t  e (  i ! s  m idd l c  capac i t ancc .  Th i s
i \  \ ubs t i t u t e r i  i n  t he  e r reu i t  t o r  t hc  s r v i t ch i ng  bank .  A  s ta t i on  i s  t hcn
tuncd  l l r k r  a  no rn r l l  c r \ ' \ t a l  \ c t )  imd  t l r c ; unoun t  o f  capac i t ance  i s  r ead
on  a  c r l ) r ( l l Jn ( c  b r rdgc .  T l r r r  r t i d i ng  shou ld  bc  o f  t hc  t un ing  conc lensc r
a l on r .  t akcn  ou t  o l  t i r t u r t .  . \  t r r c t l  c , r pac i t o r  o t  t h i \  va l uc  ( o r  onc  ve ry
c l osc  t o  i t ) i \  I r u t  i r t  p r t l l l e l  \ \ ' l t l l  t h c  - 10 l l i  t nmmcr  and  so ldc r cd  i n t o
t l lc  c l rcr i l  t .

Ano thc r  l ne  t i r o t l  1 \  t L , '  u \ r  t hc  ! : r 3nh  hc r c$ i t h .  wh i ch  has  bccn  r r , o r kcd
ou t  f  o r  l  b ro r Je  l s t  i  and  ,  r , r l  r n r l  r  i . i r i l b l t ' ( ap t c i t o r  o f  l 0 - . { l 5p l i .

S ta r t  b l  r t l j u r t r n r  t he  co i i  { add ing  o r  r e r l ov i ng  t u rns  f r o rn  t hc  sw i t ched
cnd )un t r l  t l r c  l o *e  r t  l r . r l u c r r cv  s t a t r on  i n  you r  a r ca  can  bc  t uned  w i t h
thc  p r cd ie t cd  Va luc  o l . r p . l c l t ancc .  O thc r  s t a t i ons  shou ld  bc  r ecc i vcd
$ i t h  a b o u t  t h c  p r c r l r . l . d  v u l u c s  o f  ! ] p r e i t i l l c c .

' I  
o takc en e \ r l rp l ! '  in  rc: r t l rng thc value f roni  thc graph,  London has a

i ' r e r l ucney  o l  9 . . l 0 l l z .  I . ook i ng  a t  t hc ' g raph .  r vc  scc  t ha t  930  l i e s  some-
\ \ hc r c  bc t$ccn  I  l ( r  u r r t l  l ( JL  A ;  t hc  s raph  i s  no t  a  l i n ca r  f unc t i on ,  ( i . e .
t he  d r s tancc  bc t$ecn  c l eh  i r n i t  o t  c l puc i t ancc  i s  no t  acons tan t ) ,  i t  i s
ncccs \a r )  t o  t J kc  an  cJuc l t c i l  sucss  a t  uhc rc  t he  exac t  l - r gu rc  l i c s .  I n
t h i s  casc .  i  J0p l  uou ld  bc  c l o r c  cnough .  As  r ve  a r c  us i ng  a  30p l r  t r i n r r ne r
ac ross  t h i s .  \ r c  n i l l \ t  J I o$  t o r  i t .  b1 ' sub t rac t i ng  l 5p l i  ( i . e .  ha l f t hc
vah rc  o f  t hc  t r i n l n l c r )  l r o rn  t hc  va luc  $c  r cad .  So  t o  t une  Rad io  104 .
l r ' c  * ' ou l t l  r c r l u i r c  l pp ro r i r n . r t c l l  l { ) 5p [ ; r n  pa ra l l c l  \ r ' l t l l  a  30p l i  t r i n r r nc r .

Sc t t r ng  up  no *  bceo r r r c :  a  s rn rp l c  n l a t t c r  o f  s r v i t ch i ng  t hc  r equ i r cd
s ta t i on  l n ,  t hcn  ad ju \ t l ng  t hc  t r imn re r  f o r  n ra r imun r  g i l n .  Subscqucn t
t u r r r ngs  w i l l  t hcn  on l l  r cqu r r c  t hc  s r v r t ch rng  i n .

1 8
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l t  rnay as wel l  bc put  tn.

Low impedance earphones are not suitable for this type of receiver.
[ 'or  besi  resul ts,  usC high impedance 100G4000 ohm uni ts.  Crystal
earpieces are in gencral rather too insensitive, despite their high im-
pedirn.e, aithough the) may prove satisfactory in strong signal areas.

Thc carphones are connected to a jackplug,  rvhich plugs into a jack

nrounted on t l te f ront  panel  of  the set .

lhcre is  no necd for  an on-of fswrtch,  for  there is  nothing to fum on
:urd off. Simply connect up the aerial and earth, plug in the earphones,
ant l  yor , :  shoul i  be able to ' tune in to one or  more stat ions,  provided you

an'  not  fur thcr  f ront  thcm than about 15-20 mi les.

l lo*  nrany stat ions you wi l l  actual ly  be able to receive wi thout  mutual
intcr lcr , , 'nc, :  * i l l  c lcpcnd on re lat ive strengths at  the l is tening s i te,  some

si t,,'s be ins rrrLtch ntore favourable for crystal sets than others.

I
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A VHF CRYSTAL SET FOR SHORT WAVES

Shown below is the circuit for a relatively simple crystal set-but it is a
crystal set with a difference. Unlike normal crystal sets, which arc only
able to receive on the broadcast band (53G1600KH2), this set is able
to receive a small portion of the VHF band (Very High Frequency).

We live about five miles from the transmitting mast of ABS channel 2
(63-70MHz), and in this location output from the crystal set is quite
sufficicnt to drive a pair of high impedance headphones.

When used with a simple amplifier, the output is quite remarkable.

The design makes use of the "slope detection" method of demodulating
an FM (or Frequency Modulation) sipal. All TV sound is broadcast
as FM. Also, an AM (or Amplitude Modulation) signal can be detected,
in the same way as a normal crystal set,

The acrial used was a single piece ofwire cut to resonant length.
Altematively, we simply connected the set to a TV antenna. (Our
correspondents do not say how this was done, but we imagine that it
was across the l20pF capacitor, ie, the aerial and earth terminals.)

While we do not know if it is possible, we should imagine that by some
experimentation this simple set could be made to cover possibly a
couple of TV channels, and maybe the 52MHz amateur band. This
may be possible by varying the values of capacitors.

Practically any small signal germanium diode could be used for the
dete ctor.

AEIIAL
oaTt

-  9 U 9 V V

| 2e t aoPF

t
> 1 2

i . o l

\.7
.00 |

n*

L l :9 IURNS l6  6AU€g I  l5  ON rcnMER i . l / la "  D lA ,
9PACEO TO l-t,/a" LOtl6

t2: r. TUIN! t0 6^rr€€ | I I oN t/ra" FotMCt.
closf wotJND

I n  G t .  B r l t a l n  f  o r  L ' 1  u s e  ' 1  I  S . l d . G .
f o r  L 2  u s e  3 2  S . U J . G .

2 L



A TWO-TRANSISTOR. REFLEX BROADCAST RECEryER
A t$o t ransistor  ref lc \  broadcc\ t  recciver is  the subject  of  our fcafure.

This c i rcui t .  as tar  as I  can ascerta in,  inc ludes certa in feafures that  are
onginal .  I  havc chosen to cal l  i t  the . .Transporta 

Tw,o, , ,  u,  i t i ,  i - j i -
t ran\portablc,  grv ins a nrost  credi tablc per lbrrn i rnce at  ihe bedsidc or
on the beach.  I ts  volume is ntore than adcquatc and intcr-stat lon lnter_
fcre.nce is  at  a very low level  in thr-  bre kgrou;J. ; i " ;y  locat ion,  stat ions
J t  t l ) c  t o l )  c r r J  . , t  t l r c  h l nJ  r r ( . t r . r t , t \ t , L l  i r r i r c r  * cak l y .

The c i rcui t .  uas de srgncd around a _tso-stage RC coupled ampl i f ier
possL'sslng high r :arn anr l  *  iJc brnJ r i  i r l tJr .  L r r  uf  : rUoy di f fu.se c l  Al ; l  l5
t r ans i : . t o r s .  t o - t c t he r  $ i t l t  j o r i  l o Jd \ , 3 \ \ u r c_ \  su t f i e  i cn t  bandw i t h  t o
anrphfv 'a l l  l ' rcr lucnt ics *r th in thc broadcast  band to thc same dclree
l : l  , 11  

l ' ho rg  r 1 j ; [ 11g  r ( )  r ] \ c  r r a | \ i s t o r s  o thc r  t han  t hcse  mus t  6 -e  p re_
l l t r f  ( l  t ( )  e \  t - t c I l r l l r . n  I

I  l . r . . 9 p g s 3 1 s r l  u t  r p p 1 6 q 1 r 1 1 , 1 1 a l y  0 . 5 n r A .  r r . h r c h  n t i g h t  s c e m  t o  b e  u n _
d u l \  h l g h  : r t  : r r r l r  r  i L ) \ \  n o \ r c r  l e v c . l .  l t u t  i s  n e c c s s a r y  i n  o r d e r  t o  o b t a i n
s u l t l c i e n t  I l c t a .  i  r , r r a r '  a p n r o r i r r r t r - r ]  0 . - r n r A . n f  t i t t t .  i , n p r o u e m e n t
l s  t o  b c  { a l n e ( l  l r 1  t r p t ' r a t i n r  i t  a t  a  h i g h t r  e r r r r c n t  l c v c l .  m c  t b t a t  t t r a i n
s l t o u l d  n o t  t n l ( r l i l ] i  t !  n t l r r r  i l . . r i t  r i p p ' r t t r . i i l r . r t e l 1  ( ) . 9 r r r  \ .  s o  t r a t t c r y  l i f c
s h o u l d  b c  i l r r i t r  l o n t .

l l i a s  s t a b i l r t r  i .  n o t  t l t f  l ) t . t . l ) u f  s o o r l  f n o u g l t  l o r  s u c h  a n  a p p l i c a t i o n ,
u n l c r s  o l  e o l l r \ c  t j t (  r c t  i r  I O  l r 1  o 1 - r s 1 1 l g l  i n  i  l a u n , l r y :  o r  s o m e  s u c h
p lacc .  T- l tose  tho  dcr i r l c  t ( )  ( ) f rc r l t .  t l t r  rce ! . i ! , c I  t ' ro r l  a  sourcc  l r igher
t l t a .  t h c  s p c e i t ' i c t l  i \ ' .  u . L r l r l  b c  * c l l  t i l ' i r c c l  t o r e _ L l c s i g n  t h e  b i a ; '
n r ' t $ o r k  a l o n L  l | ( ) r ( '  f o n \ c n  : l I i \ ' f  l i n ( , \ .

A  l c \ r  $ o r d r  r c l a r t i ; n g  l l t r '  t ) . . 1 _ U  |  | l t t e r \ t J s ( ,  r o u p l i n g  e e p a c i t o r s :  ( . r y s t a l
earp lceL 's  . I rc  . t to to r rour l i  in ( ' t  l l r  len  l  . r t  Io$  l r . . .1uenr : l cs , -bu t  thosc  t i ra t
r r \ ' . \ l t l l i ! i e ' l l \  1 , , L , i r ' r t  . i  ( l t u r r : ' I ,  i r r . l r r , r r r i  p i O , l u . . . a n  r n n t l l t n r :  l r U z Z .
l l  l t  l \ . , , t 1 \ t r l ( r L . l  l l r . i t  t l r .  r t l t . r l  r e . l l l t  i r ; 1  l r j l : 1 1 p 1 . ' t l r C \ ( , l n J )  l ) ( :  i n _
- r r ' : r . r ' , i  l . ,  r )  . ' j , ,  |  .

. \ t  \ l  .  t l , ,  .  n .  l t l  , ' l ) (  t J t ( .  r \  J  t \ r u . . t t - r ! . .  R ( '  . , , u l , l c , l .  L . 0 1 ) 1 1 u 1  \ , r 1 l t t r r
f , r r p i l l l ! . r .  \ \ t t l r  t t .  l ' J . ' t  ( l c r i ' r ( l  t ' r o n t  t h c  d c n r o d r r i a t . r ,  a n d  i t s  o . t p u t
l u k c n  : t r o ' .  t l t t . 1 . - K  r c \ i \ t o r .  . . \ t  R I  .  t h r  i n p u t  t r a n \ l s t o r  i .  c o n n e c t e t l
l l \  l i  ! r ) l l l l l l ! ) r l  . r ' i l t r t o r .  t i r r , . O l l c . t t r r  i r c i n g  c t ' f t , c t i V c l t  n t . r i n t l i n c t l  a t
e l t . t r s t r  l l 1 , 1 1 1 i 1 ; r l  i . r  t l t e  ( t t l l p l  g 3 p 1 1 i i 1 1 y 1

I  h r .  l o . r L l  l r r . r .  i . - l - r '  p r o  i d c t i . b r _ _ t h c  1 . . - i r r r l l  c l t o k c .  t l r c  r i e t n o d u l a t i n g
n c t \ \ ( ) r R .  ! ( ) n \ l \ l l l l !  o f  t l r c  0 . . \ 1 9  i l i o J c .  . [ ) . i  u n d  . ( ) l u l ]  c a p a e i t o r s ,  t i h el lK rtsir.rr.  .rr i l  r)rr i rput i 'nt. i . i r .r . .  . , t '  l  i ,  i t t i . l  i iX rn.t  ; l7K resistors
t r ) r \ \ i r r ( j b i l r t h e , l r , , t l t  * l i y l r t l r . t l t L r r q 1 1 i 1 1 g , r l t i s l r t r t l c t c e t i o n c f f i c i e n c y ,
t l t c  r f \ u l t  l r r i r r ! :  c r l u r r e l c n t  t ( r  t l t t l  o [ , t . i i l r c L i  l ' r o r t r  l r  I . o l t l g e  d o u b l e r .
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Whilst  h igher gain could br-  achjcvcd at  RIr  by '  operat lng ' l '2  in com-
mon  cm i t t e r ,  t hc  c i r cu i l  r vou ld  t hcn  be  po t cn t i a l l y  uns tab le  due  t o  t he
feed ing  back ,  i n  phasc ,  o f  h i gh  f i cquenc ) ' componen ts  t h rough  t he  de -
modu la t i ng  nc tuo rk  t o  t he  basc  o f  T l .  t i 1 ,  ope ra t i ng  

' f  
2  i n  common

co l l ec to r .  any  h i gh  f r e r ; ucney  componcn t  i r  f r : d  back  t o - [ l  ou t  o f
phase ,  and  t hc  p rob le  m  o l '  i n \ t ab i i i t y  r s  e  h rn i na t cd .  A l so ,  w  i t h  T2
ope ra ted  i n  t h i s  con f i gu ra t i on ,  t hc re  i s  good  r so la t i on  be twcen  t hc
i npu t  and  ou tpu t  a t  R [ : .  Adm i t t ed l l , ,  i t s  ga in  i s  t hcn  res t r i c t cd  t o
app rox ima te l y  10d t s ,  bu t ,  ove r : r l l .  su f f i c i c -n t  ga in  i s : r va r l ab le .

No volume contro l  is  provtded as sul ' l lc icnt  contro l  over th is can be
cxcrc iscd duc to the di rcct ional  charaetcr is t ic  of  thc rod aer ia i ,  and the
l im i t cd  A ( ]C  p r cscn t .  The  sc l cc t i v i t f  i s  adcqua te  w i t hou t  r eso r t  t o
regcnc ra t ron .  bu t  \ cn \ i t i v i t )  i s  l o r .

l 'hc ae rra l  coi l  is  wound on a picec of  fe r r i te rod of  approximately
2% in  i n  I eng th .  Thc  numbc r  o f  t u rns  on  t he  pnmary  i s  dependcn t  on
thc  t un ing  eapac i t o r  uscd ,  $  i t h  I  0  t u rns  on  t he  scconda ry  a  good
compronu \ c  bc tuecn  sens i t r v i t y  and  se lec t i v i t y .  Those  l i v i ng  i n  a  good
rcccp t i on  a re  a  m igh t  bc  ab l c  t o  r cduce  t h i s  number  o f  t u rns ,  bu t  do
no t  c \ pec t  any  spcc lacu la r  l nc reasc  rn  s t l ec t i r r t y  by  do ing  so .

I  i na l l y ,  Jus t  ho$  \ n l a l l  t l ) c  \ c t  n l ay  be  bu i l t  i s  up  t o  i nd i v i duaJ  i ngenu i t y

A SI ] \ IPLE TRANSISTOR SET

I  c l r  lxginnrrs \ \c  arc presr:nt lng anothcr vers ion of  the popular  s ingJe
stagc regcncratrve rcct ivcr .  L s ing a rc latrvely inexpensive t ransistor  i t
has bccn dcl ihcratc l ! '  dcr igncd to use as rnan!  " junk bos" pat ts aJ
poss rb l c ,  and  sho r r l r i  appca l  pa r t i eu l a r l y  t o  younge r  r eade rs  on  a  l im i t ed
budge t .  l n  sp i t r  o l  t h i r .  i t  i :  an  c rec l l cn t  pc r f ' onnc r .

A long  r v r t l r  t l t r  c r y : t a l  : c t .  t l t c  r l t i p l e  r cgene ra t i ve  r cee i ve r  has  a lways
provide d a good \ t i l r t lnr  point  1 'or  thr  l - l . lg inncr.  I ;vcn in the days of
va l vcs .  n ran l  a  schoo lbo l  c l r ox  t h r s  t ype  o l  se t  f o r  h i s  f i r s t  ven tu re  i n t o
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the wonders of radio. With the advent of transistors, the job has been
made a good deal simpler and cheaper.

There is nothing new about this circuit, and we have described a
number of similar s€ts in the past. Howevet, these usually incorporated
modem techniques and components, such as coils wound on ferrite rods
or toroids, midget tuning capacitors, crystal earpieces, and so on,

PHOI{ES swrTcH
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Although tlese components contribute towards smaller overall size and,
sometimcs, greater efficiency, they can also contribute to the dis-
couragem-ent_of prospec-tive beginners by their sheer strangeness and
glpense . We have therefore, in this set, attempted to presdrve the early"breadboard" layout and components more familiar io constructon of
the classic crystal set.

ln fact, if you already have a crystal set it should be quite a simple
matter to convert it to this present set. You will already have thi
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necessary tuning capacitor, coil former and headphones, and all that

witl be required"is a few resistors, capacitors' a short length ofcoil

winding wire, the transistor and a battery.

Before describing the actual construction, a few w-ords about the qurpose

of the main com-ponents may assist the reader to form a picture of

how the set functions.

The tuned circuit, consisting of a coil and variable capacitor,,enables us

to select the desired station-and attenuate stations on other frcquencies.

In other words, to 
"tune in" the station we want.

The signal developed across this coil/capacitor combination is fcd via

a suitable tappinf on the coil, to the transisto-r base-emitter circuit'

The Lansisti,i pe"rforms thrce functions, the first being detection This

ii performed by the uase and emitter junction acting as a diode ard is

ttr'. ptoi.tt of extracting the audio fr6quency signal (modulated carrier

*u"ij. e" audio signal ioltage is therefore dcveloped across the 47K

resistor.

The second function is to amplify this signal. To do this the transistor

oerforms as a common emittdr audio amplifier wlth the signal injected

; ;  the b*.  and a pair  of  headphones provid ing the-col lector  load'  The

uofiue. ai"id.t foimed across'thc batiery by the 47K detector load and

tf," j]Ztrl"g resistors, together t'ith the 220 ohm emitter resistor prc

vides the riecessary' bias stabilisation for the ttansistor'

RF Ampl i f icat ion
The th i rd fune hon is  to ampl i fy  the incoming radio f requency l igr .ds: . .
Because the headphoncs are bypasrt 'd for  radio l iequency,  the loao wlu

be frovidcd by the small rvinding beside the mun tuned windirg'

Providing that this amplihed RF energy is coup.led^back into the tuned

windinein phase with-thc received signal, positive feedback or'regen-

.tution* is froduced. When correctly adjuited- this amp^lified RF energy

.- U" ,r"titUy employed rn improving ihe efhciency of the tuned

ciruui t  and restonnB the energy lost  dur ing detect ion.

It is not unusual for the amplification from regeneration to be almost

as seat as that obtained by'adding another transistor' while the

r"ti.tiuitv can be better than would rezult if an extra tuned circuit

rvere included.

The amount of regeneration is vital, however. Too little and the per-

fo.t-." rnuy noT U. boosted sufficiently; too much and the receiver

*ilI torntn.nie to oscillate or generate a signal of its own accord' We

then have two signals, the incoming signal and that of the oscillating

detector. These froduce a heterodyne note which appears as a contin-

uous whistle, mixed up with the required signal.

Optimum performance is normally obtained w'ith the regeneration

adjusted to just  short  of  act ive osci l la t ion
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' fhe 
l0K potent iorneter  shunted across thc fecdback \ r . lndlng provides

lilTfi J "';11i"'ili"#i; : :'''1 I I'o-1 : \!l I I'n " rn rc ge n e ra ti o n oic u rs
atc.tty io i t  " ' ; ; i ; ; ; i" ' l l : . .11::-nl lometc] 

cuncs the col lector
resen cra ti o n occu rs a r u,.,.,',lLii; #liii;i: |,,t"".11! th one s. M aximu m

In smal l  se ts th ls rontro l  car  bc user l  as a volumr_ contro l  becausereducinc fce dbae k rcdui , : r  rht ,  c* ;c iency.  6 i  l l . ' . l i i " ' i 'J  and hence thevo lume  .  Whcn  a  nu rn . x r  o i
irablc'to r, i".,,"r,.r '" i.; i l i , l".;:ff: j  

arc tntplol 'cd it is usuallv des-
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So much then,  f 'or  c lcme nta4,  thcory ' .  r ih ie h rve l ropc r .na-v hclp thr '
reader to understand sontething ot ' 'ho* thr .  :c t  uorks.  Norr  le f  us
consrdcr - iomc of  thc rnore pract ieaJ aspce ts:  the tvpcs ol  colnponcnt\ ,
me thod  o [  cons t ruc t i on .  c t c .

Almos-t  ant '  i ransistor  \ ' " i11 dctect  ra i i io  t rcqucnev s ignals \ \ i th rcason-
ablc ef f ic i t 'nr ;  and antpl i l_r '  thc re 'sul t rn l l  aLir l ic ,  t rcqi rencv componrnts.
Bu t  t o  cnab l t  .moo th  an t l  r c l i ab l e  r cgen r . r a t i o l l  \  I r i l c  t un i n !  a i r oss  t he
cn t i r c  b road i r . l  bJnJ  a  l r an \ i \ l u r  mJ . t  L , e  . . l t o r t , n  u l r r . l r  i r  t ; r 1 , ; 1 l , l g  61 -
ampl i fy ing r ignrJs up to at  leasl  1. ,s nrcsacvclcs,

We  have  uscd  a r r  (X ,4 ' 1 .  bu t  l i s t ed  be lo *  t r e  I  nun rbe r  o i  t )  r c s  \ r l l i c l l
havc  a l so  b t ' cn  r r . , ) l nn t cndcJ  ( r n  l ) r r , \ . i ou \  u r . ( i t s l ons ;  OC. l i .  - \ 21g ,
2 N 2 5 2 . 2 N 3 0 E : r n . l  S I . l  l O 8 ,  . . \ n r l o t  t h r . . r  r h o u l , l  t , r  p r , r 1 , , e  t l l . s a t i s _
factory.

Va r i ab l c  capae l t o r \  eon l c  t n  n ran l  ph i s i ea i  shapcs  l u l d  \ t 1c \ ,  bu t  t hc
rnarn_rcquist te ls  t l tat  tha onr sel i 'c ieJ shoulc l  h lve J n!a\ int l l l t l  capaci ty
o f . 350  4 - s0  p i c ro - f a rad .  r  r l ( 11 ) -1 -< -  ( ) 0 r i . l 5  n t t i i  L  A . l n t r : t  a1y  j unk  box
* i l l  con ta i n  a t  l cas t  ( ) nc  r r ' r i r c . t '  ' ) r  r t  a r t h ! . r  a  ' i r r g l e  o r  a  t l oub le  scc t i on"ganged "  

t vpe .  c i t hc r  o l  uh i . h  r r , ' l  . r r I i , , _ . c .  l n  t hc  l a t t e r  ca \e ,  onc
scct ion *  r l l  rcrnain unusct l

1 -hc  t un rng  ! r f r . a ! i t u r  Jpp rop r i a te  i ; r  t h ' :  j ob  w l l l  c ( ) ns l s t  c . l  one  se t  O f
aDou t  I  -  p i f i ' l i c l  l l r t c \  hc l t l - r i g i d t y  l n  I  l ] c t a l  f r ame  by .  i r su l a t t ng
supports,  and a second sct  of  about l  3 p latr . ,  mountc, l  r rn a shaf i
uhich can bc rotatcLl  so that  t l le  two seir  o ip latcs nray be inter leaved
to any desircd.capaei t l  .  Ihe ic t :  ot  p iat .s ar i ,  c lect 'e aJl -v insulated l - rom
each othcr and nlust  lcnrain :cr  througirout  t l ic  cnt l r i r  tunlng range.

N{oi t  large tuning elp:r i torr .  of  t } rc typr .  p\e( l  in  our r r ,ceiver,  havc a
J /6 rn  d t r n te t ! - r  r h l l t  r n r t ndcc l  t o  i l t  t l t e  s t anda rd  d i a l s  used  i n  l a rge r
sets.  Thcrcforc,  in ro lnc e r rcum\Ianccs,  r t  r i . r l l  t rc ,  l le .aessary to use a
3i  8 in to f l in  rct luctron :haf t  to cnable a knob to bc at tachccl .

Vir tual ly  a l l  tunrng capaci tors ntadr-  in reccnt  yeius are provided wi th
mount ing brackets.  I losever,  \omc ve4,  o ld onc,  tnJ\  lack th is
feature,  in which case i t  nray l - r  n. .eessir ] ,  to ntake a ,u i table bracket
f rom a scrap ol 'a lurnin ium.

The  co i l  i s  homc-made .  I t  eons i s t s  o f  a  t uned  u rnd ing ,  wJ r r ch  mus t  be
tappcd,  and a regcnerat lon * indrng.  _r \  lorr rer  i :  r lqui red,  having a
diameter bctwccn,  iay,  11, i  to l r r rnchr.s.  I 'hrs nc.c,d 6" noih ing mor"
than a piece ofcardboard tubrng *hrch. .an bc reai i r l ;  purchised,  or ,
a l tcrnat ivc ly.  qui tc r  got id ,n.  .u be rnr . jc  I ro, , ,  ur j , , iary cart lboard
oy pi ] \ung l t  togeth_'r .

Ac.cording 1o the dia l re tcr  of  the forrner usr .d,  so the nurnber of  turns
wi l l  have 10 be.adjusted in or t lcr  to produce a coi l  wi th the same int luc_
tarce as.  the or ig inal .  Thc accompan_r ing table g ivt  s  thc number o l .  tums
rcquiK'd fur  sevr ' ra l  l ikr ' ly  lormei  t r i iure l t r - r r .  to.uct l r r : r  ur i l i  the number
ol  turn\  pcr  tap,  Iength of  \ \ lndine.  and turr t r  ior  the resenerat ,on rr . ind-
mg Thc lat ter  may requirc : l idr t  n)odt f icat lon as a resul t  o i  ' 'on 

the ai r"
expenmen ts .
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Ihe gauge of winding wire used is not cntical and must be goverened
b1, uhat is available locally. We have used 24 B&S gauge and the
dctails given rvill not alter greatly lbr a few gauges either side of this.

For the benefit of those readers who have not as yet constructed a
e oil, somc details outlining the procedure which we followed will be
ol' con sidcrable advan tage.

F'irstly, to anchor the wire to the former at the start of each winding
rve drilled trvo small holes about %in apart, through which the wire
was lhreaded a nurnber of  t imcs.  rememberins to leave about 6 in of
uire free tbr terminating.

We the n proccedcd to close-wind five tums, after which a wooden
match\trck rvas placcd along the former and the sixth turn was passed
over thc top of  th is.  F ive more tums were wound under the match-
stick zLnd thc twelith tum passed over the top. This was continued
until the final turn was anchored in the same manner as that detailed
at  the star t  of  the winding.

The next  job *as to push a second matchst ick in a longside the f i rs t ,
then push the two apart by about 7qin. By carefully removing the
enamel from the \r'ires passing over the matchsticks we were able to
rnake conncct ion to thesc taps iv i th a l l igator  c l ips.

The feedback rv inding was wound star t ing about 1/16in f rom the
bottom or earthy end of  the main tapped winding.  This consisted of
l2 tums of  the same gauge r ' , i re wound in the same direct ion.  Both
ends wcre anchored to the tbrmer in the manncr descr ibed above and
suf f ic ient  wire a l lo*ed for  terminat ion on the regenerat ion potent io-
meter.

Resistors
Resistor  values are not  cr i t ical ,  and ordinary hal f -watt  types wi th a
tolerance of 20 percent arc used. Values given are from the "preferred

value" range (e.g. ,47K) and thosc readers wishing to salvage resistors
from old receivers will have to set about looking for similar values
but under the old system (e.g. ,50K) and therefore di f ferent  colour
bands wi l l  be encountered.

The two f ixed capaci tors may have values anywhere between about
.001 and .002 mfd.  (1000 to 2000 picrofarads).  The lowest  vol tage
rating available will be quite suitable.

With regard to headphones, undoubtedly the best results will be ob-
tained from the standard hig} impedance types. This term embraces
those which have a DC resistance of about 200 to 4000 ohms and an
impedance of  about 7000 to 20,000 ohms, depending upon their
constmctton.

Down the scale somewhat in terms of performance are the so-called
low impedance ex-disposals headphones which are often cheaper to
buy. These have a DC resistance of little more than 100 ohms and an
impedance of  several  hundred ohms to AC.
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Ex-disposals dynamic headphones, the type used with earmuffs and

ilirr'ii-ih".a'^nce of about 50 ohms, arC not suitable for this set'

Although we have used and recommended a 4'5 volt battery' any

il;;il,"il; " '.gi" i'i""tt cell to a 9 volt battery-will work' and is
*,ir i i i  i , i i"g.n"ulE vou alreadv havc one on hand' The change tn pcr-
formance is a lmost  Impercept i t le  between 4 '5 and 9 vol t  operat ion '

The potentioneter used for generation control was an-old carbon type'

Should it be necessary to pu"rchase this part ncw it can be obtained

i.tttt * ONIOFI' swiich aitached to the rear, an-d this will elirninate

iii"'"..al"i i separate switch. As it rvas, rve.had^this pot on hand and

therefore elected t() ure u separate toggle switch for ON/ON facilities'

Sprineloaded terminals have been used for earth' aerial and head-

if,t"3r."SnJtro voui prton"t be fitted with a standard phone plug

iii;';;;i";;. ,vpct ii rvilt be just as easv t-o install a matchrng

:;tk ti;h;;; j,i. 'tl on the panel instead of a pair of tcrminals'

F o r t h c b a s c b o a r d w c u r c d e p i e t e o f ' l i n p l y r r o o d m e a s u r i n g a p p r o x .
i*ut . f  v  S'  :  x  6Lr inches The f roni  pant ' l  was r i in  p ly.  measunng

Li'iii i irnti.iv 9 x 6 inches. Both iietes were planed square and then

"irl#i'i""i-Jruamistr stain to improve the overall appearance'

The general layout of both the base and P$el 93n be seen clearly

i.;;i;i.; d;fff -o prtotogi"phs' we dntled.the appropriate,holes

;ih.;;;'i;;?tticriea tt'Ei6rnpon"nts to the base' usine 3/8in
x No.4 wood screws.

Wesc rewed theco i l t o t hechass i sbyma .k i nga ,pa i r o fd i ame t r i ca l l y
;;'p;';-,i;^*;;tr,j*t' ilsi; long and about %in fro.m the end of the

former. A plece ot scrap metal 3/-8ur wide and 2thin long' with a

hole through the centre, rspusfreO through the slots' The coil is then

rnountcd on thc baseboard by a stngle wooo screw'

An eight-lug tagstnp screwed to the base supports most of the wirirg

and small components, -.iuoGgittt transiitbr'-A maior portion of the

wirins was done ustng ,t";;;-t""h;; wiii, which was firsi cut to length

then iovered with sPaghetti'

The physical form we used is only a suggestion and if you have ideas

iUout mat<ing it in a box or cabinet whiih you already have' there ts

;;;;';;;iirvou srrouto not do so' The coil is the onlv component

which is critiiA wittr regard to mounting position' It should not be

;tace;;;J'tc.l"tiin" hu'n" of the tuning capacitor or anv other

metal surface.

I{aving completed the set and connected an earth and some kind of

aerial for testtng purposes, ttre stage- has been reached at which you are

"L""t1" t*itifi.in. fnit it o iooa"titt to, have just that final check

tftriU"tft tn. [ansistor and dattery have been ccnnr:cted in the

,]oit..t rn-n"t. lf inconeft,-t'trere'is a good chance that you wili not

;;i;i ;;ih-;; "pportunitv : iiieast, no t"using the sam e transistor'

I
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ttontiirdor loodt. lhc collcclor it tha
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. timply bo tpocod lrcm tir other two.
I  ( ' r  t l l ( '  l ' ( ' r l r ' l i l  u l  r r ' : r . l r r r  l )  .  ( , u . r r r r  : , r , , , .  \ r . 1 , , ,  - , - , ,  r .

,  n  ( ( ) u i l l r \ . a r e a \ ,  \ \ h o  n l a y  b c  a  c o n s i d c r a b l c
u r \ r J i l ( (  r o r  i l  r ) i o J r : r a \ [  \ t t r . t l o ] 1 . _ \ r a  $ o u l d  s u g t e s t  t h a t  t h e y  p r o v i t l c
thernse lves  r r r th  a  reasonaLr ly  ! , f t l c i cn t  aer ia l . ' - ' -  

'  - - ' * '

1 ' h e  s i n r p l e s t  t o r n r  u h i c h  t h c  a e r i a l  c a n  t a k c  i s  t h a t  o f t h e  . , l n v c r t c c l
L" .  o r .  be  t te , r  s t r l l , ; rn  e ln ros t  vc r t i ca l  u .hc ,  th "  f re ig lJbe ,ng  the  impor_
: i . i , l  f i : l l i  Tl l i r ,* i i l  he-governed by exist ingi i . .rTrn*tr,  and chim-i lsy \  I  \ \  i leJe JvalJJ t ) tL.  ) .  (  Onpcl  \ \  t re.  th ick enough to suppol t  i tsel fm.thc wind.  can bc at taci i . l i l  to sonte t , - - t  p" i r t i l "  "n insulator  andha l l ' a rd .  r hc  o the r  end  b r - i ns  a r t aehcd  i n .  i im i i a r . " " ne r  t o ,  o r  nea r ,t hc  f ousc  A  l cad  i n  n j r c .  a i t aehcd  t o  t h i s  en j . - . . onnec i s  t o  t t r erecclvcr  aenal  tcrnt inal .

An exct- l le  nt  "e ar th"  rs ohrainccl  b1._conncct ion ro a u.ater-supply p ipe
:-" . .1* i "  l l l .  

ground. or .  a l re mar i rc ly,  u t .n l tn 'J , iu icrprpe ar ivenln to  t h r  g l oun ( l
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With a small regeneration set such as this, in which the aerial is
directly couplei to the tuned circuit, there is an optimum position.for

both the aerial and transistor base to tap into the coil. These must be

determined by experiment to obtain a compromise between sensitivity
and selectivity.

ln eeneral, when using a long aerial, you will get best results by tapping
it d-'own toward the earthy end of the coil. A short acrial will give

better Derformance if moved toward the top. The transistor base will
be tapied toward the earthy end, because of thc low input impedance-
of thiidevice. as mentioned earlier. There is no reason why both aerial
and transistor base clips should not be connected to the samc tap.

Optimum performance is normally obtained with thc regeneration
cdntrol adjusted just short of activc oscillation and the actual positi^on

of the conirol wiil vary from station to station. Some adjustment of
the number of turns and placement of the feedback winding is per-

missible if you want to experimcnt.

Increasing the number of turns or rcducing the spacc betwcen the re-

eeneratio; winding and the tuncd winding rvill causc regeneration to
6ccur whcn thc co-ntrol is close to its tninirnum position. Either
reducing thc numbcr of turns, or incrcasing the space. betwcen the two

windingi, will require thc control to bc advanccd wcll toward maximum.

Incidentally, it is not nccessary to have any special licences to carry
out cxoerimcnts with rcccivers. The Broadcast Listcners' Licence,
which covers othcr rcc:civcrs in the samc house, also covers any set
with which you may rvish to cxperiment.

COIL  WINDING DATA
T U N E D  W I  N D I I ' ^  

R E G E N E R A T I O N
{ u  T u r n s  W I N D I N G

Diam. Length* Turns Per tap Turns

l % i n  2 . 7 5 i n  1 3 0  1 0  2 1
2 i n  1 . 9 i n  9 0  7  1 5
2 % i n  1 . 6 i n  l 5  6  1 2

Of the figures quoted we used those given for Ihe 2%inch former.
'Based on 24 SWG gauge wire.

PARTS LIST

1 Tuning capacitor about 400pF max.
I Coi! former, from l% to 2%in dia. kee text)
Enamelted winding wire 24 SWG approx' (1ee textl
1 Transistor OC44, 2N2r8, SFTIB, etc. (see text)
1 Potentiometer 10.OO0 ohms
t Pair headphones, perferablY high impedance
1 4.5 volt battery
1 ON/ON switch if required kee text)
2 .0015 mfd capaciton
I Low voltage electrotytic capacitor,4 to 25 mfd.

I
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PFS/SfOFS (att hatf watt, 20% toterance)

Values:

| 2.2 Meg.
1 47K ohms
| 22O ohms

Colour Bands
/sf 2nd 3rd

red red green
yellow purple orcnge
red red brown

MISCELLANEOUS
Plywood f or baseboard and panel. 

.l 
g.tug tagstrip, 2 Knobs, 2 Ailigatr

clips, 4 Terminals, Wood scrertys, Hookui *iu. 
'

A SIMPLE AMPLIFIER

This design is a novel and economica.l way of obtaining sound from theloudspeaker. I{owever, it doe.s have one major a.u*tult. DC flowsthrough the speaker voice cou.

Normally, this should not happen. DC causes the cone to deflect morern one direction, resulting is aistortion Ln i;;J;l;;; If ;nti;;;;---'pared to risk this deterioiation in qfilt; i;;;;.'ri;i; a handy one tokeep in mind.
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A SIMPLE RECEIVER OF NOVEL DESIGN

This l i t t l , - .  rcel iv i r r  should have arr  appe ul  to bcginncrs,  crpt- r imentt . rs
and  n ro re  c rp r ' r i cncc t l  r r udc r \  i L l i k c .  I t  i r  c cono r t t i ca l ,  c xh ib i t s  h i gh
s r ' ns r t i v i t y ' a r r , l  r cp r cscn t s  a  t ; u i t c  novc l  app roac l t .  I t  n ray  bc  used  as  i t
is ,  or  i t  coul t j  be thc bl r i :  l 'or  l i r r thcr  t lcvclopnrt t r t  and cxpcr inrcrr t .

Just  r  ncck pr iov 1rr  thc t i rne of  ur i t ing.  \ !1.  \ \ 'cre looking through an
issuc of  " \ \ ' i rc le : .  \ \  or ld"  iurLl  canlc i tcross a \hort  iut ic lc  by { i .  W.
Sho r t .  l n  i t .  t l ) r  ; i u l ho r  c l ese r i bcd  a  f ou r - t r ans j s t o r  T I I [ '  r cee i r r ' r  us i ng
on l l  one  t u r red  e i r r r r i t  anc l  dcs i gncd  t o  op t ra t c  l ' r on r  sc l cn i t t r r ,  p l t o t o
cc l l s .  a t  abou t  l . . l  r  r r i l : .

' l o  
sa l , t hc  l c l : l .  t c  * t r c  f a , ; c i na t c i l  [ r 1 ' 1hc  c i r cu i t  concep t .  / \ s  t hc

$ r i t c r  po in t cd  oL l t .  t i , i  r c cc i vc r  $ l s  n r t ' r n t  f o r  t l t c  use  anL i  amt l sc l nen t
o l  sn ra l l  ch i l d r cn .  Sc l cn i r r n r  e  c ' l l s  t c r c  chc t sc t t  f o r  t hc  po i l r ' r  supp l y ,
be caust '  the !  opcr i tc  t r .or : r  sunhght lnd i t  u oul , l  l tot  mf, t tcr  at  a l l  i f
t he  young  o \ \ nc r  t o rgo t  t o  . r ' i t i h  i '  r l 1 ' .  I n  a . j t l i t i on .  opc ra t i on  hac l  t o
bc  as  s i r np l c  as  poss i l r l c  an r l  t h i :  i . r r i r , ) L r r r t r ' ( 1  t o  a  t un ing  c l i a l  md  a
vo lun rc  eon l r o l  i n  t hc  o r rg i l t : r i  r c t .

We duly dccidcd to nrakc up onc ol  t l r r ' \c  l i l t le  scts and sce for  ourselves.' f hc  
i dca  o f  u i i ng  s t ' l cn i un r  cc l l s  sa :  t l i s t r r dcd ,  hos . cvc r .  ma in l y  on  t he

scorc of  cost .  \ tany i l r l  et l ls  coul t i  bc Lrouvlr t  t 'or  thc cost  of  thc
sclcniunl  cc l l \ .

As no constnlct ional  detai ls  \ \crc g ivrn.  uc e ' lce tcd to nrakc i t  up in the
rvay $ 'c inragincd that  a schoolbo) $ould do.  So \ \c  star fud out  wi th a
piccc of  L!- in th ick board for  r  hr \c.  to u l t ich *as adt iecl  a f ront  panel
made  t l f ' t h i n  p l 1 ' uood .

A *orc l  of  *arning *ar  i :succl  b.v the " \ \  r rc lcss \ \ 'or ld"  *r i ter  to the
c f f ec t  t ha t  t he  r cec iVc r  ha t l  t l u r t e  a  l o t  o f g& in  and  t ha t . un l css  t he
fcrntc aenal  rot l  *as c i thcr  kcpt  r rc l l  a*a1 or  scrcencd f rorn the rest  of
thr  reccivcr ,  instabi l i ty  uould bc a l ikely problenl .

Not ing the r iant ing,  we ntade a rough mock-up of  thc c i rcui t  in such

a \ \ 'ay that  $e could nlove thc rod around wi th respcct  to the RF
"r ' "p i i l i " r  systcrn.  This mad( ' i t  possib le to e hr 'ck thc need for  and the
e f f ec t i venc . ss  o f  a  su i t ab l c  r r n tn .  T l t . ' \ ( r ucn  \ \ J \  i ndced  necessa ry
but  thc layout ,  as shotvn in our ntodcl ,  provcd to bc both s i lnplc and
c ffcc ti ve.

I lc fore procecding u i th construct ional  detuls.  lc t  us have a look at
the c i rc i r i t .  A:  ntr -nt ioncd prcviousl l  .  there is  onl ,v one tuned c i - rcui t '
involv ing a e oi l  uound on a femtc aenal  rod.  This has a high intr ins ic
"Q".  

nrovi . l ing i r  rer)onable alnount of  select iv i ty  in i ts  orvn r ight .
licr'c'is a suro-nd *inding on thc rod to feed the sigrral to thc bass of
thc first transistor, this rvinding having deliberately few tums, to
nr in imise loading on the tuned c i rcui t '

I mmcdiately follow'urg, are tluc e tran\istors c onstitu ting. a direc t-

coupled,  rv idc-band RF a: lp l i f ier  systcnr.  Circui twisc,  th is is  about the
simplest 'arrangement that  r :ould he conccived.  I t  g ives high gain and at
thc sanre t i rnc.  avoids thc nccd for  addi t ional  funed c i rcui ts.
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The threc t ransistor \  used in our prototype are the s i l icon planar type
l l l : 11 .5 ,  uh i ch  a r c  r cad r l y '  ob ta i nab l c  a t  qu i t c  l o r r  cos t .  We  have  no t '
t r ic t l  othcr  t ! 'pcs l )ut  i t  i :  nrorc than l ikely that  othcr  NPN si [con planar
t r ans i s t o r s  r r ou ld  bc  \ a l i s f ac to r ) .  A tnong  t hcsc  r vou ld  be  t he  BC ld8 ,
lN3 -56 -5 .  c t c .

I t  should hc notcr l  that  thc Bl .  l  I  5 has a shic ld conncct ion.  ef fect ivelv
carth ing.  thc ntet ; r l  cap;  ntost  othcr  typcs do not  inc lude th is protcct ion.
I n  add i t i on .  t hc  l l ( - 108  has  h i ghc r  ga rn  t han  t hc  BF I  l 5  and  t h i s ,  a l ong
rv i t h  t hc  l ack  o1 ' sh i c l d i ng ,  cou ld  l cad  t o  i ns tab r l i t y .  Howcvc r ,  i f  t hc  

-

bui lder is  inc l incd to t r ) ,  ot l tcr  types,  by al l  nrcans do so.

I n  t he  co l l ce to r  e i r cu i t  o l  t h0  t h i r d  t r ans i s t o r ,  i s  a  33Gohn t  r cs i s t o r
and an R[:  chokc in scnes.  \ \ 'c  found i t  ncccssary to shunt the RIr
choke rv i th a I  K rcsistor  to cn\urc stabi l t ty  of  thc RF ampl i f iers.  This
$as not  s l io*n in thc " \ \ ' i r t lcss 

\ lor ld"  c i rcui t  and i t  could be that
the t ransistors *hich they ur : rc using ucrc of  somcu'hat  lowcr gain.

Bet \ \ 'een the juncOon of  the 33O-ohnr resistor  and thc RI i  chokc,  is  a
100K prc-set  potcnt iorneter ,  thc other :nJ of  rvhich gocs to carth.  The
rotor  p icks of f  thc correct  antount  o i  brar  1 'or  thc ba*-  of  the f i rs t
t ransistor  and enables sui table operat ing condi t ions to bc set  up for
al l  three di rect ly  coupled RF ampl i f iers.

The detector  is  a germanium diodc and al rnost  any typc rvould do in
th is posi t ion.  The diodc is  fonrard braset l  by eonnr.et ing i t  d i rect ly  to
the col lector  of  the th i rd t ransistor .  This arrangcment means that  the
Ioad resistance should fa l l  between the values of :SX anO l00K and for
th is reason a 50K volume contro l  has been speci f ied.  We advise that  th is
valuc be used-

l6pgr l r t r te ly fo l lowing the detector  is  an RF hl ter ,  consist ing of  two
.00117uF capaci ton and a 2.2K resistor .

The fourth traJrsistor is the audio amplil' ier, the signal being fed to its
base v ia a 0. luI .  capaci tor  f rom the rbtor  of  the v6lume co; t ro l .  For-
ward bias rs provided by the 47K resistor .  A pair  ofheadphones is
connccted between the posi t ive l ine and the col lector  of  the audio
ampl l t ler .

Thc t ransistor  rvhich uc used here is  a 2N3566, a type which happened
to be handy.  Thc appl icat ion is  not  a cr i t ical  one ard wc could have used
a 2N3565 or a BCl08,  just  as ef fect ively.  In fact ,  the requirements are
zuch that  a lnrost  any type s imi lar  to those ment ioned could be used.

The "power 
supply"  is  a humble 1.5 vol t  dry cel l  and perhaps the

most convement type to use is  the 915.  Across the 1.5 vol t  supply is  a
500uF electro lyt ic  capaci tor ,  which becomes useful  whcn the ce[
begins to run down. The total current, as we meazured it, is a mere
4.5 mi l l iamps. With th is drain,  a 915 cel l  should last  qui te a long t ime.

A few gencral obser,vations should prove useful to readers. As already
ment ioned, ccr ta in precaut ions must be taken to make sure that  the

I
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uni t  wi l l  be stablc.  Thc nrain one is  that  thc acr ia. l  rod must be isolated
fronl  the tv idc-band RF anrpl i t icr . ' l } is  is  covercJin i t . , .  A"tu i t ,  on 

-- '

construct ion.

Thc act!al type of acrial rod. asst_nrbl1, *.ill have a dcfinitc beadng on
thc performancc.  Thc asscrnbly shor, ,n in the photograptr  is  one t ih i ih
is readi ly  avai lablc but  has Lrr tn nroJi t lcd to sui t  oui  purpose,  Whcn
purchascd,  thc rod was f i in  lung,  r rh ic l r  ur :  sonrewhr i  longer than 

'

could bo acconrnrodatcd in th is l i t t le  sct .  We shortenet i  th i rod to
5in,  a l though i t  could havc bct-n lc f t  as lonr as 6in.  Shortoning the
rod docs s l ight ly  rcc lucc r ts d i rcct iv i ty  but  i i  a lso reduces indui tance.
Thc lat tcr  can bc e . r rce ted t r r .  adding a ic*  tums to the coir  and th i i
po i n t  w i l l  b c  dca l t  n  i t h  l a t u r  on .

Wrl  a l ro t r ie d e Jrpute su rcpl i ice r tcnt  acr ia. l  rod asscmbly,  which is
! u l l . c  

\ l l r . 1 l l  I ' y  t o r r r p r r i r u r r .  bc i r r r  o r , 11  I ' r i n  l ong .  When  r : ompa rcd  f o r
p ( ' nunn tn r r . \ \ r t h  i l t e  l on , : . . r  r uJ  t l ) e . l l ) x l l  one  secmcd  t o  l t avc  a lmos t
as nrucJr p ickup.  but  thr  \ -c lect iv i ty ,ani l  nul l  f .o i ,  i i i . 'enos,  was not  as
{ !^d;^! i l " l :  

rpre u i : ,ut  r  premium, i t  r i .ould seem that  there is  a good
casc Ior  tnc l :u l ! . r  rod.

Bcforr '  lcaving t l )e \ubjcct  o l  t l tc  aer id rod asscmbly,  thcre is  anothcr
rmpo r ran l  no ln t  \ \ h t eh  sho r r l d  no t  be  cvc r l ookc . l .  Thc  r r r d  mus t  bc
kept array f ronr rnr ta l ,  p;ut icular ly  ferrous,  ot t rc iwisc t t re . :Q' i  of  the
col l  \ \ ' l l l  

Pe s9r. t ,ously redrreed,  resul t ing in loss of  sc lect iv i ty .  More rv i l l
Dc  5a Io  xDou t  t h l \  un ( l e r  t . on r t r u r  t i un r l  Je ta i l r .

Needlcss to_say,  such a ntodest  rcc.e iver is  only intcnded to operate a
pair .of  hcadphones.  Cry.std hcadphones are not  sui table for  ih is
appt lcat ton.  lUagnct ie hcadphones come in a wide var iety of  impe dar. rcc
values,  perhaps 2000 ohnrs being thc most common. I t  wi l l  bc iound
that these are quite satisfactory and evcn 4000 ohm types will work
but  wi th somewhat reduced sensi t iv i ty .  The most sueiessful  hcad_
l lg1":  

f f *  a sensi t iv i ty  point  ofv ie iv are the low impedance var iety
wt.llch were so common on the disposals market a fcw years ago. The
I:Ltt-.:.of 

the pair which we used is 25 ohnrs and these gave excel_
tent  resul ts-

We were also hopcful  enough to t ry a smal l  loudspeaker and wi th
re!crvat lons,  l t  ga^ve ^aLccptablc volurnc.  A 4in spe-aker wi th a voicc
coi l  tmpeoancc ol  JJ ohms uas I 'ound to bc qui te good giv ing suf f ic icnt
volume for  a quict  room. On the othcr hand, 'as thE voic i  coi l
impedance is reduced, so does the output  fa l l  accordingly.  At  2 ohms,
the output  had dropped to a lcvel  *h i ih could not  be considered usable.

The. idea ofusing a t ransformer to provide a bet ter  match between the
audio transistor collector and the sfeaker was also tried. Although from
a theoretical point of view, rle were able to obtain a fairly reasoiable
match,  resul ts were not  encouraging.  I t  would seem that  ihe ef f ic iency
and DC resistance of the transform6r was such that the improvement'
in matching was more than of fset  by the losse s.  I lowever,  interested
exper imenters could pursuc th is idea fur thcr ,  i f  they feel  so incl ined.
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, \  good idce of  thc construct ion ma) 'bc obtained f rom thc pictures
ani l  thc * i r ing diagtu.n.  The basc board,6in x 2r j in x %in,  accom-
modatcs thc var ia6lc capaci tor .  r r i r ing board iurd dry cel l .  Thc f ront
pane l  i s  uscd  t o  n roun t  t he  On iO f f  s$ i t ch ,  vo l umc  con t ro l ,  headphonc
.sockcts,  d ia l  assenrbly and acr ia l  rod asscntbly.

Thc pancl  nrcasures 6in x 4L!rn x 3, '32in th ick.  I t  uas nradc of  thrce-ply
u 'ooi l  but  any sui tablc ntatcr ia l  could be used, such as hardbonrd or
bakcl i tc .  \ \ 'e  *  ould suggest  that  1 'ou increase thc heig l t t  of  your panel
to at  lcast  4)r in,  to g ivc more spacc under the shie ld for  the dry ccl l
and to pcrnr i t  s l ight ly  incrcascd spacing of  the acr ia l  rod above the
sh ie ld.

Thc shic ld just  nrent ioned, consists of  an "L" shapc picce of  t inplate.
Al lowing suf f icrcnt  c lcarance for  the dry cel l ,  thc shie ld should
mcasurc 6in rv ide ,3-3i  Bin to thc bcnd and * i th a 2 in fo ld at  thc top.
We usecl  t inplate.  but  sorne ntay prcfcr  a iuminiurn.
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l  hc f ront  pancl  i r  scrcrrcd to thc bascboard rv i th a couple of  wood
\ i  rc\ r 's .  thc s l r ic ld l rc ing elarrped bchind thc f ront  panel  and held in
place b-"-  the s l l r rc t \ \o \eJcu\ .  l lo les for  thc v:u iable capaci tor  spindle,
s l r r l ih .  vol i r r re co1)tro l  i . rn( l  hcadphonc sockcts,  arc dr i l led through
thc  p l nc l  an t l  s l r i c l t l  r nd  t hc  e l amp ing  e f f ec t  o f  t he  bushcs  hc l ps  t o
rrr rke thc a:scrni ' l )  nrorc ngrd.  The banana sockct  on thc r ight  was
or ig in l l lV l l t tcd t 'or  an carth connect ion but  i t  is  not  nccesrary in
p  rac  t  l . e .

' fhe 
acr i l l  rod asscnrbl l  is  nrountcd on the f ront  pancl  by means of

t \ \o \ l ) r ing c lanrps ui t l r  arc obtainablc at  good hardr i l r rd stores.  The
clarnp:  r r r t rst  not .  in : inv i i rauinstanccs.  forrn a shortcd turn around the
rod .

' fhc 
acr ia l  rocl  u i r re h \ \c  u\c i i .  n le r \LrrL ' \  3 "8 in d iune tcr  and the

c lan rp :  a r c  r r o l n i na l l y  ' : r r r .  \ ' ou  n r r v  bc  ab l c  t o  ge r t  37 t l r n  c l amps  o r  do
as  i v c  r l i d  na r r r r : l t  u r l p  sL r l ' l l e i cn t  i nsu ia t i on  t anc  a round  t he  rod  t o
i nc r casc  i t s  t l i r r r c t c r  t o  !  : i n .  

' l  
l r  j r  hus  t hc  a i l v ; r n tagc  o1  p rov i d i ng  some

cush ion ing  o t ' t l t c  r o r l  r t a i n ' t  ' t r es r .  I  r na l l l  .  as  suggc \ t cd  ca r l i c r ,  t he
rod and c larrrpr  r l roul t l  Lre nrountc( l  a\  e io\c to thc tcrp of  the f ront
panc l  as  poss ib l c .  t l ea r i ng  t hc  sh i c l d  bv  t l t c  n ra - r i r num amoun t .

The var iablc capaci tor  is  f i ret l  to thc basc-board rr , i th smal l  wood
screws. Duc to thc th ickncss ol ' thc f ront  pancl  ancl  shie ld combined,
t he  sp ind le  o1 ' t hc  Rob l l n  va r i ab l c  capae i t o r  l nay  no t  bc  qu i t c  I ong
cnough. This can be renrcdicd bl  rcvers ing thc f ront  mot lnt ing foot ,
t u rn i ng  i t  undc r  t hc  capac i t o r . r s \ cn rb l ) ,  anc l  a l l ow ing  t hc  capac i t o r
to be nrountcd c loscr to thc l ront  Iancl .  Onl)  o l rc scrc\ \ ,  l to l0 of  thc
front  foot  u i l l  bc accessib le but  thr t -c scrc\ \ 's  arc qui tc cnough to hold
the capaci tor  do*n f i rnt ly .

The dry cel l  is  held in posi t ion by a sma. l l  c lamp fashioncd f rom a
piecc of  scrap aluni in ium. The sketch shous hou i t  is  madc.  A holc in
the foot  is  dr i l lcd for  a rvood scr* i ,  uhich holds the c lamp to the basc
board.  A soldef  lug,  f i t tcd under thc screu,  provides for  thc posi t ivc
lead f rom thc ccl l  to thc s$' i tch.  A sel f - tapping scrc\ ! ' is  screwcd into
the turnovcr at  the top in such a posi t ion that  the screw makcs contact
wi th the posi t ive cap of  the cel l .  Into the base-board,  cantra l  wi th the
cel l  posi t ion,  is  screrr 'ed another uood screw, a lso hold ing a solder lug.
The ccl l  s i ts  ovcr thc head of  the screw and the lug bccomes the
negat ive connect ion f rom thc cel l  to the earth l ine.

A miniaturc tagboard,  rv i th 13 paus of  tags is  used as a base for  thc
gcner:r l  w' i r ing.  Our board has 1 5 pairs of  tags,  as can bc seen f rom the
picture but  thc t \ r 'o  at  the extrcme r igfr t  are not  used.  Refercnce to thc
wir ing diagraln shor is c lear ly rvhe rc a l l  the components are mountcd
and vcry l i t t lc  explanat ion should bc needed.

I t  is  a good idca to rv i rc in a l l  thc rcs istors,  capaci tors and the RF
choke lust .  Thc dctcctor  drodc:rnd the four t ransistors ate then
soldered in and the usual  c iuc should bc taken not  to overheat these
I t ems .

\

i
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The tag-board assembly may be put  asidc for  the I r lonlcnt  an( l  t l )c
aer ia l  rod assembly readied for  use.  Just  horv th is i tcrn is  dcal t  u i th,
depends upon the type of  assembly rvhich you decidc to buy.

One which is  readi ly  avai lablc is  not  sui table for  our purpose,  as
ourchased. zrnd modi f icat ions must bc nladc.  The rod is  8 in long and
i t  needs to bc shortcncd to 6rn or  thcreabouts.  l le forc th is is  donc,
the coi l  should bc s l id of f  the rod.

Where the rod is  to be cut  at  the 6in point ,  run a f i lc  arot lnd thc rod
and cut  a shal low groove.  Norv hold the rod in a v icc wi t l t  t l lc  groovc
just  c lcar of  the jaws. Do not  t ighten the v icc too ntu.ch,  or  )" ( ) t r  i l l i ly
i rack the rod at inothcr p lacc.  Thc surplus rot l  nta l  bc knocket l  of l '
wi th a sharp tap f ronr a hatnnter .  Thc brcak nla! '  not  L lc st ra lg l l t  l ) t l t
t h i s  does  no t  ma t t e r ,

The coi l  * indings ntust  a lso bc rnot l i t ' ied but  thc lugc tuning wint l tng
mus t  bc  kcp t  i n t ac t  f o r  t hc  p r c \ cn t  a t  l eas t .  \ l i t h  a  pa i r  o f  r i i r c
cu t t c r s ,  cu i  o f t ' t h c  l cad \  t o  t l t c  l ugs  t t t l r k cd  \ i t l t  t hc  b l uc  an t l  r cd  do t s .
Thcsc  l cads  rna l ' bc  eu t  r i s l r t  i r i c k  t o  t hc  * i nd i ng  bu t  t hcy  may  bc
l e f t  i n  t h i s  cond i t i on .  [  : i ng  t he  I ae l t cd  l ugs  l o r  t c r t r i na t i ons .  r v i n t l
on four tums of  cnurt tc l lc i l  u i rc  ovcr t l te '  cnt l  of  thc main rv inding and
nciucst  t l tc  lugs.  Tl r t '  i t r t lgc o l  r r  i rc  is  not  cr i t ical  ancl  anythin! :  around
.10  { Juqe  s i l l  I ' r ' i n  r ' r , l c r .
This nc\ \ '  rVinding l rccorncs t l rc  onc ior  thc base c i rcui t  of  thc t l rs t
t ransistor .  Onc cnd socs to t l )c  t ransistor  basc and thc other end gocs
to  t hc . l u l r c l ce t r o l l  t i c  and  t h f  p r c - sc t  po t cn t i ome tc r .  I t  does  no t  appea r
to  n l a t t c r  * h i ch  uav  t hc  conncc t i ons  a r c  made  t o  t h i s  r v i nd ing .

As t l rc  rod has bccn shortencd.  thc inductance of  the tuning winding
* i l l  be s l ight ly  rcduccd.  This r ray bc correctcd by adding a couple of
turns to thrs $ inding but  wc consider that  i t  is  not  real ly  rvorth the
troublc.  Tl rcrc u ' i l l  bc a smal l  crror  in d ia l  cal ibrat ions at  the low-
f ' rcqucncy,cnt l  of  thc d ia l  but  scarcely enough to rvorry about.

' l 'he 
* incl ing is  s l ippcd back over the rod,  wi th the w' inding located in

thc ccntrc.  I t  can bc held in p lacc by wrapping a couplc of  turns of
plast ic  insulat ion tape over one end of  the former,  such that  the tape
also contacts the rod.
I t  y  ou decidc to usc onc ol  the miniature aer ia l  rod assembl ies,  referred
to ear l icr .  a d i f fcrent  approach rv i l l  be ncccssary.  Mount ing arrangc-
rncnts wi l l  nced to be changed but  the two plast ic  feet  provided wi l l
suggest  thc method to be adopted and $c can conf ident ly  leavc th is to
the bui ldcr .  One point  only must  bc strcssed-rvhat  wc said ear l ier
about kccping thc rod arvay f rorn metal  objccts st i l l  appl ies.

l lorvever.  thcre is  nrorc to thc Lnstal lat ion of  th is l i t t le  rod than the
nrount int  proccss.  l i i rs t  of  aLl .  t l ic  four leads u ' i l1  have to bc ident i t led.
At  one cnd,  thcre is  onc lcad only and th is gor:s to the hxed plates of
the vuiablc capaci tor .  One of  the three lcads at  the other cnd bclongs
to thc rv inding and is  connectcd to the rotor  p lates of  the var iable
canaci tor  and thc c:uth l ine.  Ic lent i f icat ion of  th is lcad cur best  be
carr ied out  by using one of thc 

"ohtns" ranges on a mul t in leter .

I
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fhc rcrrr l in ing tuo ic ldr  on t l rc  acr ia l  rot l  l :scrnbly arc for  thc hi lsc
t i r cu i t  o f ' t hc  f i r s t  t r an \ i \ t o r .  Onc  l cad  $ r l l  go  t o  t hc  basc  an ( l  t ho
o t h c r  t o  t l r c . l u l : c l c c t r o l v t i t  ! i r p r r ! i t , ) r  J l r ( l  t l r ( ' r o t u r  o f  t h e  l { ) 0 K  p r c -
s t t  po t cn t i oD rc t c r .  I t  ( l o f '  n ( ) t  r np ! ' f , r  t o  r r ) r t t c r \ h i c l r  wa1 , t l r c sc  l cads
a r ( '  eon l r cc ted .  l l  l  o r r  l ee l  i r r c l i n cd ,  )  ou  can  chcck  1 ' o r  you rsc l l .

\ \ hun  t hc  r o t l  i s  i ns ta l l - ' d  an t l  t l r c  r cec i v r r  i s  r r o r k i r r g ,  i t  r t r ay  be  l bund
th i r t  t l r r  r ( ' r ' f i \ ' f r  i :  t un i n r  t o  r  r nL re  l r  l ( ) \ \ e r  f i c ( l ucnc1 ,  t han  t h r .  l o$c r
l i l r r i t  o l  t l r c  b ro l r t l t r s t  t ' r n . i .  l h c  t un in r  \ \ i n ( l i n s  o l ' t h c  r ss rn rb l y ,  as
l ) i . t L l r r ( 1 .  l t ad  1a r  t oo  n l i u r \  l u rn \  I i ) r  o r r r  l ) u rposc  and  p r csu rnab l y  i t
ha t l  bcen  r r oun t l  l o r  r r sc  r i  i t l r  I  n rue l t  sn te l l c r  t u r r i r t g  L  apa t  i t o r .  Jus t
a  l c *  t L r r ns  r t  a  t i n l c  ' i r l L r l t l  l r . ' r en t ( l v r r i  l r o r r r  t l r c  t n , l  r r i t l r  t hc  onc
l cad .  l ' l i c  t o i l  r h t i t r l t l  t h c r r  he  re l i l t c t l  and  r ' i t c r ked  f o t  a l i { nn t t n t  a t  t he
l o *  l r c t q t t r nev  en i i  r i l  t h r  i r r u r , l .  \ l o r c  r r i l l  b c  s r i r l  i t i r ( ) u t  J ( i j u \ t i ng  t l l c
a l l l i l n re r  t  . r : r , r i  n  : t  t l r r  L l  i r r l  : r  r r  l e  l t r  r t  l r t r  l l ong .

\ \ ' i t l t  a l l  t l t e . ( ) n r I on .n l \  i u l r l  \ l r l ) j \ \ c l l l l r l i c s  n i t l  r c r i r l y  wc  can  no \ \ '
p r o e c c d  * i t l r  l l t e  l l n r l  r r r r r r l , l r .  \ 1 ( ) u n t  t l t c  r l r i a l r l t ' c l r p a c i t o r  o n  t l l c
basc -bo r r , l  l l r . l -  I n  t l o rn ! r  ' L r .  I l r r r  . r  so l t l t r  l L l r  l i l t ( l ( ' r ,  r r ch  o f - t l r c  t tVo
b a c k  s e r e r r r .  r i  i l l r  t l t r  l u r '  l , l i r i l i  r l '  t o \ \ r r ( l \  t l r e  l r r i e k .

I f l ou  have  * i r c t l  t l r t  t l r  ho r r , l  i r f . ( ) r ( i i n !  t o  t l i c  r r i t i ng  ( l i t g ram,  you
t i i l l  l l nd  t l l a t  t l ) c  bo t t ou r  l u r  i l t  1 l t 0  e \ t t c l l t e  r i i : l r t . i r r t l  ano thc r l L t g ,
scv { ] n  t o  t hc  l c l t .  r r c  e i r r t l l ' l i n r  I r t ) i l 1 t \  i i l l ( i  \ \ i l l  ! ( ) r r e \p ( ) l l ( l  $ i t h  t he
lugs  on  t hc  capac i t o r  n roun t l n r  I c c t .  I  l i c  l o r r r  i ugs  eo r r ccn t cd  ean  I ) c
used  t o  \ o l i l c r  t hc  t ag  l r oa r t l  u \ \ e ] n l , l ]  r ) t ( J  l l l c  v c r t i ea l  pos i t i o l t  as
sho i vn  i n  t i ) c  pho tog r rph .

Ano t l l e r  \ o l dc r  l ug  n l i r ) , bc  \ e r r \ \ c ( l  t o  n r r c  o l ' t i r c  ho l cs  a t  t hc  t op  back
o f  t hc  vanab le  eapac i t o r  f r a r r r c  a r rd  t h i s  n r r y  be  usc t l  as  an  cu th  po in t
for  t l tc  t r i lnrr rer  and 1l )c acr ia l  rod.

' Ihc 
dr-v ccl l  eoul t l  no* bc eonvlr icnt ly  t ' i t tc( l  in to p lacc,  by s i t t ing i t

on thc serc\ !  on thc ba\ ! ' -boart l .  Ihc c lantp is  a lso scrcrved into
p lace  anc l  t hc  r c l t - t epp ing  \ e r c \ \  r s  t i gh t cncd  on  t o  t hc  t op  eon tac t  o f
t hc  cc l l  so  as  t o  ho ld  l t  t l nn l ) '  i n  p i ace .

I lav ing asserr tb lcd al l  thc uonrponents on the l iont  pancl  and metal
shie ld,  thesc can no\ \  be scrc*cd on to thc basc-board.  Interconncct ing
lcads bet \ \ccn thc var iou:  conlponcnts r l i l l  v i r tual ly  t ' in ish thc con-
struct ion tork.  I f  ) 'ou use the sarne sort  of  d id and scalc as l ,c  d id,  thr . :
scale rhould bc carc l i r l ly  stuck on thc f ront  pancl  and the dia l  pushecl
over thc tuning capaei tor  spindlc.  With the capaci tor  lu l ly  meshcd, the
l ine on the di l l  s l rould be hor izontal .

Bc fb re  s l r i t ch i ng  on ,  t hc  b i g  r non rcn t  shou ld  bc  dc l ayed  and  a  c l l c ck
should bc rnade to cn\urc that  thcre arc no rr i r ing errors.

I l a v i ng  sa t i s t r ed  ) ' ou r se l t  t ha t  a l l  i s  t e l l ,  p l ug  a  pa i r  o f  headphones  i n t o
t l ic  appropr iate socke ts ancl  acl just  the l00K prc-set  potent iomoter so
that  thc rotor  is  at  thc earth l  cnd.  No$ sct  thc d ia l  so that  i t  points to
a  l oca l  s t u t i on  l r t r l u cncy  and  t u rn  up  t hc  vo lumc  con t ro l .  Sw i t ch  on  bu t
do  no t  cxpcc t  t o  l r c ' a r  a  . i gna l  a t  t h i s  s t agc .
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With a screwdr iver in the s lot  of  the prc-sct  potcnt iometer,  i ldvance the
rotor  s lowly,  adjust ing thc tuning as nccessary,  unt i l  a s ignal  is  heard;
do not  advanec t l ic  rotor  f l r ther for  the momcnt.  I f  thc s imal  is
a  l oud  onc .  t u rn  doun  t he  vo lun rc  con t ro l  un t i l  t he  vo lum i  i s  a t  a
comfortablc but  fa i r l !  lo l  lcvcl .  [ {c turn to thc scrcrvdr iver adjustmcnt
and makc s l ig l t t  r r l tcrat ions Lrnt i l  thc aui l io  is  c lcan and not  d istor ted.

Do not  aclvancc thc rotor  morc than ncccssary for  good rcsul ts,  as i t
tends to rcducc \c l rct iv i ty .  I t  should bc possib lc now to tunc around
thc dia l  and gct  r r 'hr tevcr stat ions may bc * ' i th in rangc.

' f l r t  
s tat ions,  onc to$ard each end of the dia l  i fpossib lc,  should be

chcckct l  for  correct  err l ibrat ion.  The t r imrncr across the tuninc caoaci tor
shou ld  bc  ad jus t cd  t o  b r i ng  t hc  s t a t i on  i n  a t  t hc  co r r cc t  po in l  , r r  t i r u
high f rcqucncy end ol  the dia. l .  Nou chcck the stat ion nearcst  thc lorv
l requcncy cnd.  I f  th i \  is  not  correct ,  thcn thc casicst  way to br ing i t
in to l inc is  to movc the diaJ s l ight ly  on thc ctpaci tor  spindlc.  The
al tcrnat ivc to th is is  to add 3 tum or t$o to th.  t r rn ln l  $ ' indinc on the
a t t t r l  r o t l  l ) u t ,  J \  \ \ e  r r i J  hc l u r t .  t l t i \  n : . r \  no t  l ' r , - r : n \ t ( l ( , r cd  wb f0 r  t he
trouble.

I f i t  ivas ncccssary to makc thus adjustrncnt ,  thcn i t  rv i l l  be necessary
to go back to t l ic  othcr  end and re-adjust  the t r inrmcr to br ing the high
frequcncy stat ion into l inc.  The proccss must be rcpeated at  the other
end and any adjustment should be made.

Reterr ing back to the miniature aer ia l  rod assembly and our ear l ier
lenrark: .  I l  you are using one of  these,  a few tums should be removed
and th i  cahbrat ions checkcd at  the low f requency end.  This should be
carr icd on unt i l  the stat ion concerned is get t ing c lose to the correct
spot. It \\'ould be \!ise thcn to adjust for the station at the high fre-
r lucncy cnd,  rv i th the t r immer as descr ibed above.  I f i t  is  necessary to
renrove any ntore tums at  th is stage,  then i t  should be done one furn at
a t inrc.

With the receiver now in working condition, a little experimenting will
be well worthwhile. The directional properties of the aerial can be used
to advantage, by turning the whole set around until weak stations are
heard at best strength. On the other hand, if you happen to be close to
a broadcast station, then it may be necessary to tum the set so that one
end. is point ing toward the t ransmit ter ;  th is wi l l  reducc the pickup to a
mlnlmum.

Thcre are often cases vhere there are a number ofstations audible and
the stronger ones may interfere with the weaker ones. By careful
rotat ion of  the set ,  i t  is  of ten possib le to reduce the strength ofan
interfering station and so get good reception from a weaker one.

The idea of adding an extra stage of audio arnplification has already been
suggested. This appears to be an attractive proposition but we have not
pursued th is idea up to the present t ime. However,  we hope to be able
to do some work on this and any other possible refinements which
could be added. at  some future date.

I
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P A R T S  L I S T

I Aerial rod assentblt' (see text)

) Clins l'" acrial ru'l
I tlnfOff tt'ggle stt'ir,lt
2 Banana sockets
I  D r y  c c l ! .  t r P c  v 1 5 - - . . .  -
3 Transistr.trs, tt'Pc lJt' I I )

i ir"oi itii,Li,r',' i,ri" ; r -tJnn. Bc I 0E' :'\ 3 5 ̂  5' c tc'
t  D ioJc .  r vPe  OAa l .  l \ 6 ( )A '  c t (

I  RF t 'hoke,  2.5rnl l
I  KnoD
I Dial arttl scale

R'.SISIORS
% watt ,  I  0 Per Lent  to lerance
I  330  ohms
3 l K
I  2 .2K
I  47K
I  t uoK  P resc t  PU tc t I t i t ) t t t ( l c r
t  5UK l igairhtr t i t  polet t t ior t teter

CAPACITORS
t 10-415pF vaiable
I 3-30o1; trintrner
2 .0047uF lov'voltage plastic or ceratnic
I U. lul: Iot roltage Plastit'
I 4uF lott yoltoge electrob'fic
1 500uF low Ioltage electrolYfic

SUNDRl''S
frouJ fiitot, attJ front panel, Tinplate for shield, Aluminittm for
hal tcry t lanp, I look 'up ui re '  solder,  s<rewl
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Thcse are Austra l ian dcsigned crystal  set  c i rcui ts lvhere recept ion may

be rcquired f rom stat ioni  that  ma) be up to I000 mi lcs d istance and
urc inc ' ludc, l  in  th is book to:hos thc uidc var icty in crystal  set  design'

Co i l  L r  i s  100  t u rns  o f  22  S . \ \ ' .G '  cnamc l l cd  coppe r  w i r c  wound  on  a

+in ai - t " t . t  iorn, . r .  This mal  bc c i ther u large jam jar  or  can bc made

tv ' t* ing g pi . i . 's  of  %in di im. *ood, loucls ia ih o in long in a c i r .c le of

+ i n  J i r t i " t . t  r v i t h  p l yuooc i  cnd  p i cce '  f l r . ' - l  t app ing  po in t s  shou ld  be

a t  - 50  t u rns ,  l 2  t u rn i anc t  a t  - l  t u i n : .  t - r  i s  3 t t  t u rns  o f  32  S  W 'G '  enam-

. i r "J . : .pp. .  t i i rc  * jount l  t igh t l l  ovr ' r  .b i l  L 1 ' -  L 1 rs-  30.  turns of  3 2 S'W'G

cnanret t i i  copper * i rc *ound i igt r ly  oucr c6i l  L l  . -L2 i -s tapped at  15,

8-- ; " ;  41;r" t :  t t2 i t  io0pt '  s i lvcr inr ica or  cerarnic f ixed capacrtor '  X Lis
Ll 'g"" i  q"ut i iy-  crystal 'd ior lc .  C'1 var iable capae i tor  of  300pF-500pF'

t l igh ' in ' tp" iun.c earphoncs of  1000 ohms ot  more are to bc prc l 'erred'

I

4 3



This uses components of  ident ical  value .  The coi l  L is  again
100 turns of  22 S.W.G. enamel led copper wire wound 4ins diamctcr .

*  SPECIAL  NOTES *

I l  i r  mort  s l rongly recommended that  whcn construct ing any of  thcse

:i'";ii; i'i'^i'Vl"ioeoanu i. *.J as the basis in the thole assemblv'
ii"'riir* VlnoBoARD coniiructors will srlallifv, speed up and.
;'d;;;'i.; p";'uiriiv "r..to'. vERoBoARD..mav 6e obtained in a
;;;b;-i suitable ,ires ftom "ittu.tty *y radio cbmponents stockists'

Suitable coi ls lor use ln many of the circuits-shown in this book may be

;;i;t;;;;;;; nu.u". or 'it*uit.tuttrs, these include REPANCo'

OSMO-R, 
-DENaO 

;i.. These tvpes of coils are obtained from most

;;;;;;;;;;i a. J.ii. r iii'.5"on'..na.o tttat the constructor make

his own coils from tne *rniing aai" iuppiita where large diameter coils

are required.
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Th i :  i s  a  spcc ia l  c i r cu i t  u i t h  supe rb  pc r l o rmancc  us i ng  2  i dcn t i ca l  co i l s
: hosn  i n  I  11  . . 1 r r .  ; 1 . r a .a  a r r  t o  L r . p l j e . . . l  c ru . . t l 1  . l i r r  a -pe r t  i . e .  r ( . n t r cs

l l l_r^O: l l  
t  

1 
and Cl  arc rso 300'pt  -<U0pF u"r iubt" . :apa. . r ror . ,  r , . .1

De lng  a  l r \ ed  ' r l v ( r  r n i ( . a  r apac i t o r  o t  I  UOp l  .

This usc-s_any good t ransistor  as the high sensi t iv i ty ,dctector  in th is
c i rcui t .  No bat lery is  uscd.  This h igh gi in rccciver,  rvhich u. i l l  g ivc good
rerul ts,  i l  carcfu l ly  bui l t .  Once again anl .good diocie may be uied ior
^ l  and  n tgn  sens l t l v l t ) , ea rphones  a re  t hc  p re l ' e r r cd  r cqu i r emen t  he re .

I
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A very unusual  dcsign of  crystal  set  using 2 diodes,  L1 and L7 is  a stad-
dard ferrite aerial coil with tapped sccondary for increased seTectivity.
C1 is 300pF-500pF var iable capaci tor .  C2 and Cj  are 1OOpF f ixed
si l ier  mic i  capaci tors.  X1 and X' .  thes. .  iuo diodes are not  cr i t ical  but
should be of  the same type.  Ihe headphones or  earpiece to be 1000
ohms impedance or over.
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Crys ta l  Rece ive r
M e d i u m  W a v e  C o i l  T y p e  p C C . l

T h e  a t r t i r o r . f  t h i s  b o o k  p i r t i c u r : r r l v  r e c c n r n r c n c i s  t o  c o n s t r u c t o r s  r v h o
p r o p o s c  t e  b , r i l r l  t l r c i r  o $ ' n  ( ' r \ ' , s t r l  s . t  r e c c i r e r s  t o  f o l L o w  t j t c  i n s t r u _
c t r o n s  i n . s f  c : r r c f  u l l r '  , t l t  c n  i n  t l t c  t e \ 1 .  I I  , , , \ . c \ . f  : ,  i f  t n V  r e  r d L . r s  i t f , v c
d l f f  i C u l t V  i n  I l r k i r t l  e n v  o f  r : l t . - ,  c i r n l t ) o n e  n t S  i .  e .  c o i l s  e t . .  .  i t  i s  s u q -
g e s t c ( l  l i r : i t  t l t u V  u s e  c r v s t i t l  S C t  ( . r ) i l s  n t r c l c  l ; i . D c r r c o  ( C l l c t o n )  L i m i t e d
T y p e  F C C l  c l e t r  - l s  a n d  c i r c u i t  d i r g r e n r s  r r . e  s h o v , n  h e r . c u , i t h .

TIJN INC
5r - iOpF  so l i d
D i e L e c t r i c .

I i n n o r- r r - -

CREEN

BI..l\CK

5-Way
,  a 6

\ r r r  n

P H C N E S l

WIRII IT]  I ,AYOLTT

These  co i l s  a re  mos t  h i qh l ! .  r ecD : l n tended .  They  e l so  p roduce  c f f i c -
l en t  componen ts  i nc i uc l i nq  h i l h  e f f i c i encv  vo r i : b i e  c l pac i t o r s .  f e r r i t e
rod  ae r i a l s  l nd  mu l t i -w r . r ' e  baad  co i l  se t s .  I 1env  o f  i hese  Denc .o  com-

I

@ NT'

EARTH AERIAL
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ponen ts  can  bc  o l r t a i ned  f r om vou r  Loce i
l n  case  o f  d i f f i cu l l - v .  w r i l e  c i l r ec t  t o  t h i s
add ress :  -

r r d r o  c o m p o n e n t  d e l l l  L . r  b u f
c o r n p x n y  a t  t h e  f o l l o w i n g

D e n c o  ( C I a c t o n \  L t d . ,
3 5 ? . i  I  O l d  R o x d ,
C lac ton  on  Sea
E s s e x

Te l  :  C lac ton  22807

Th i . s  companv . r i l l  t hen  e i t he r  l n f o rm  i c l  o f  r ou r  nea res t  s t ock l s t  r f
De r r co  compcnen ts  o r .  i n  . ase  o f  d i f f i cuL r i . ,  w i l l  be  ab le  t o  supp l y  you
d i r ec t  -  cash  w i t h  o rde r .
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