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EDITORIAL,

A M INOR depression is being fe lt in  rad io  circles a t  the  
m om ent. T here  is considerable ta lk  about th e  causes 
an d  cures. I n  th e  la test issue of “R adio an d  Hobbies,” 

my one-tim e protege, Jo h n  Moyle, m akes no apology fo r saying 
th a t  “th ere  is a  lack  of drive an d  im agination  am ong fa r  too 
m any  radio firm s.”

Some advertisers a re  saying th a t  th e re  is a falling  off of 
in te res t in  technical radio . I can  assure th em  th a t  th is  reck­
oning is quite wrong. O ur subscrip tion  list was never longer, 
our sales m ore th a n  300 pe r cent, g reater th a n  p re-w ar. T he 
fac t is th a t  these readers are th irs tin g  for som ething in te r­
esting, som ething jiew. T echnical journalists  are doing th e ir  
best to quench th is  th irs t, b u t i t  is a  hopeless task  when 
com ponent m an u factu re rs w on’t  produce any  new lines, or 
even good ones. W hat inducem ent is th ere  for anyone to  
build new receivers when th e  finished article  will hSve littie  
or no advantage over th e  m any  sets already litte rin g  th e  
workshop? .,

Fortunate ly , th ere  are one or two firm s still <*chve. For 
exam ple, see details of th e  new Aegis tun ing  un it in  th is 
issue.

I n  last m o n th ’s issue we s ta rted  to deal w ith th e  subject 
of w hat is w rong w ith  th e  radio  set hn^ness. and  we have 
h ad  m any  le tters of congratu la tion  on this eSort. We hope 
to follow up in nex t m o n th ’s issuf* I t  has been thoroughly 
confirm ed th a t  a  g reat m any se* designers a re  im practical in  
th e ir  outlook, an d  out of to u "h  w ith th e ir  public.

M any of them  would Icarn a lo t if they  pu t in  a few 
m onths on the  bench  in  a  radio repair departm ent.

—A. G . HULL.
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GRAMO REPRODUCTION

A QUALITY AMPLIFIER
In response to numerous requests, here are the full 
constructional details of an amplifier, embodying the 
novel direct-coupling arrangement which has been 

mentioned in recent issues.

issueso rig ina l c ircu its , b u t th e re  
h av e  been  a  g re a t m an y  m ore 
req u ests  from  those  w ho do 
n o v  have  a  fu ll know ledge 01'

N th e  A pril a n d  Ju n e  
we gave d e ta ils  o f som e 
ex p e rim en ts  being done 

w ith  d irec t-coup led  am plifiers 
u sing  tw in pow er supplies. T he 
id e a  w as Quite, a novel one, 
n o th in g  of s im ila r design  h a v ­
in g  te e n  a t te m p te d  before 
w ith  these  am plifiers, so fa r  
a s  we know.

I t  h a s  been  p o in ted  ou t, 
how ever, . t h a t  th e re  w ere

By
A. G. HULL

d irec t-co u p led  am plifie rs  w ith  
tw in  power supp lies from  b a t ­
te ries , long before even th e  
o rig in a l L o ftin -W h ite  c ircu its  
o f th e  1929 e ra . F u n d a m e n t­
a lly  these  b a tte ry -o p e ra te d  
d irec t-co u p led  am plifiers, w hich  
w ere b u ilt for th e  am p lifica­
tio n  o f h e a r t  b ea ts  a n d  th a t  
ty p e  of specia l work, o p era ted  
o n  exactly  th e  sam e p rincip le  
as  th is  la te s t d irec t-co u p le r 
w h ich  h a s  c re a te d  such  a  s tir.

O ur a rtic le s  on  th e  sub ject, 
so fa r, have been  of a  ra th e r  
sk e tch y  n a tu re , an d  in te n d ed  
m ore to  convey th e  idea to  
te ch n ic a lly -m in d ed  r e a d e r s  
th a n  to  give enough  d a ta  fo r 
a m a te u r  bu ilders to  build  th e ir  
own am plifiers.

D ozens upon  dozens of a m ­
p lifie rs h av e  been  b u ilt to  ou r

th e  sub ject, ye t w a n t th e  b ril­
l ia n t  *reprod'-Hcticn w h ich  is 
possible w ith  th is  type of a m ­
plifier. So h e re  is a n  a rtic le  
w hich  should  m ake  th e  co n ­
s tru c tio n  qu ite  a  sim ple job.

In  o rder to  sm o o th  o u t th e  
p ro cu rem en t p rob lem s asso­
c ia ted  w ith  specia l equ ipm en t 
we en lis ted  th e  a id  of th e  A 
a n d  R  tra n s fo rm e r  people an d  
th e y  have b ro u g h t o u t a  com ­
p le te  ran g e  of th e  specia l com ­
p o n en ts . inc lud ing  a  specia l 
pow er tra n s fo rm e r  w ith  tw in  
secondary  w indings.

P erfo rm an ce .

T h is am plifier is capable of 
delivering  ab o u t 15 w a tts  of u n ­

d is to rte d  pow er o u tp u t am ple 
fo r n o rm a l household  use. I t  
gives a n  u n ca n n y  b rillian ce  to  
th e  rep ro d u ctio n , irrespec tive  
of th e  frequency  ran g e  cov­
ered . T h&  am p lifie r itse lf  is 
capab le  of h an d lin g  th e  whole 
of th e  audio  ra n g e  w ith o u t th e  
s lig h te s t difficulty, b u t i t  is n o t 
tr .is  frequency  ra n g e  alone 
w hich  m akes d irec t-co u p lin g  
w h a t i t  is. T he d ifference ' be­
tw een  d irec t-coup led  a n d  o r­
d in a ry  am plifiers h a s  to  be 
h e a rd  to  be u nderstood . You 
c a n ’t  ju s t  d ism iss i t  as  a b e tte r  
t r a n s ie n t  response, less p h ase  
d isp lacem en t, o r in  an y  gen ­
e ra l te rm s. J u s t  to  sa tis fy  
ourselves we h av e  been  op er­
a t in g  tw o am plifiers along side

(Continued on next page)
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QUALITY AMPLIFIER

A PH OTOG RAPH  OF THE W IR IN G

(Continued)

each  o th e r, one th e  re s is tan c e -  
c ap ac ity  coupled  job also  de- 
scribed  in  th is  issue, th e  o th e r  
th e  d irec t-coup led  job. S w itch ­
in g  quickly from  one to  th e  
o th e r  h a s  proved  th e  p o in t 
qu ite  clearly , y e t we c a n ’t  find  
th e  right* te rm s  to  describe th e  
d ifference.

An o u ts ta n d in g  fe a tu re  o? 
th e  d iffe rence is th a t  i t  is ju s t  
a s  no ticeab le  w ith  a  re s tr ic te d  
frequency  ra n g e  as i t  is w hen  
w id e-ran g e  rep ro d u c tio n  is 
a tte m p te d .

T h ere  is considerab le d iffe r­
ence in  ind iv idual ta s te  as r e ­
g ard s  reco rd  rep roduction . W ith  
o rd in a ry  com m ercial rec o rd ­
in g s of to -d ay , a n d  bad ly - 
w orn  reco rds o f th e  p as t, 
th e re  is considerab le  dou b t as 
to  th e  value of a  b r il l ia n t 
h ig h -n o te  response. M any lis t­
en e rs  p re fe r  th e  sty le  o f re» 
p ro d u c tio n  w h ich  is o b ta in ed  
w ith  c ry s ta l p ick -u p s o f th e  
ty p e  w h ich  give heavy  lows an d  
c u t off fa irly  sh a rp ly  a t  ab o u t 
7,500 cycles. T he Tecnico

FL48 is a  typ ica l exam ple  of 
th is  type  of p ick -u p  a n d  is re ­
com m ended fo r use w ith  th is  
am plifier. F o r those  w ho w an t 
th e  u tm o s t in  b rilliance  an d  
who a re  p rep a re d  to  to le ra te  
a  c e r ta in  am o u n t of su rfa ce  
noise, th e  Acos GP12 h ig h - 
fidelity  p ic k -u p  is suggested . 
B o th  th ese  p ick -ups a re  a v a il­

able read ily  a t  rea so n ab le  
p rices a n d  have sufficien t o u t­
p u t to  load  up  th e  am plifier 
to  deliver 10 w a tts  a n d  m ore 
from  o rd in a ry  record ings. T here  
a re  p le n ty  of o th e r  p ick -u p s 
also su itab le , bu t, if  in  doub t, 
be su re  to  g e t o u t advice be­
fore bu ild ing  th is  am plifier, fo r
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use w ith  a  m ag n e tic  o r low 
o u tp u t ty p e  of p ick -up .

The Speaker.

T h ere  a re  fou r m a jo r  links 
in  th e  ch a in  of good quality  
rep ro d u c tio n , th e  reco rd  itse lf  
is p robab ly  th e  m o st im p o rt­
a n t .  T he b e tte r  th e  am plifier 
th e  w orse th e  reco rd  will 
sound , if  i t  is a  poor one. T h en  
th e re  is th e  ques tion  of th e  
p ick -u p , w ith  w h ich  we have 
ju s t  d ea lt. T h ere  is n o  need  
to  w orry  ab o u t th e  am plifier, 
so th e  n e x t lin k  is trie lo u d ' 
sp e ak e r a n d  its  baffling . We 
ca n  only  th in k  o f tw o likely 
sp eak e rs  as being su itab le , th e  
R o la  “0 -1 2 ” a t  qu ite  a  m odest 
p rice  a n d  th e  G o o d m an ’s im ­
p o rted  sp eak er w hich  costs 
m u c h  m ore. A sing le R ola 
“0 -1 2 ” will h a n d le  th e  o u tp u t, 
b u t n o t accord ing  to  th e  
m a k e rs ’ recom m enda tion , w hich  
is only  ab o u t 7 w a tts . In  p ra c ­
tice  th e se  speakers will ta k e  
p u n ish m e n t an d  re lish  it, b u t 
if  you w a n t to  be on  th e  sa fe  
side, m aybe two R olas in  p a ra l­
lel w ill ease your conscience.

W hen i t  com es to  baffling , 
bew are  of box baffles a n d  
ven ted  enclosures, fo r these  
a re  m ore  o ften  h a rm fu l th a n  
help fu l. T heo re tica lly  a  ven ted  
enc losure is a  g re a t help  to  
qu a lity  rep roduction , b u t i t  
need s t.o be r ig h t. O therw ise 
i t  is worse th a n  th e  f la t baffle. 
S im plest fo r th e  a m a te u r  
q u a lity  e n th u s ia s t is a  solid 
baffle  of five-ply tim b er ab o u t 
fiv e -e ig h th s th ic k  an d  th re e  or 
fo u r fee t square.

F o u rth  lin k  in  th e  ch a in  is 
th e  m a tte r  of acoustics of th e  
room . T his is a  big problem  
a n d  one on w hich  we c a n ’i 
offer to  advise. Possibly th e  
b est p la n  is to  ca rry  o u t your

IN P i/T V.C.

(Continued on n ext page)
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QUALITY AMPLIFIER (Continued)

o w n  experim en ts, try in g  your of hardw ood  in  a vyce a n d
.speaker in  various m o u n tin g  
p ositions. F o r th e  u tm o s t 
b rillian ce  we suggest m o u n tin g  
i t  in  th e  ba th room !

T h ere  is a  te rrif ic  d iffe r­
ence , accord ing  to  th e  size of 
th e  room , n a tu re  of th e  floor 
coverings, walls, c u r t a i n s ,  
cush ions, etc.

Construction

To get oil w ith  th e  job of 
b u ild ing  th e  am plifier, we su g ­
g e s t se p a ra te  bases fo r th e  
a m p lifie r  a n d  pow er supply. 
T h ese  ca n  be folded up  ou t of 
s h e e t  a lu m in iu m  qu ite  easily, 
w ith  w ooden ends fo r s tr e n g th ­
en ing . F old ing  a lu m in iu m  
sh e e t is easy  if you sc ra tc h  a 
line  across b o th  sides w here 
th e  fo ld  is requ ired , th e n  hold  
t h e  sh e e t betw een  two pieces

bend  by ho ld ing  a n o th e r  piece 
of wood a g a in s t th e  sh ee t, 
p u sh in g  stead ily . P u n ch es  a re  
ava ilab le  fo r a  few  sh illings 
to  m ake lig h t  w ork of th e  
socket holes. T he sq u a re  holes 
fo r th e  tra n s fo rm e r  c u t-o u ts  
a re  done w ith  a  h ack saw  b lade, 
a f te r  th re e  or four sm all holes 
a re  d rilled  a t  th e  co rn e rs  an d  
th e n  b roken  in to  each  o th e r  by 
th e  p o in ts  of your ang le- 
cu tte rs .

B uild ing  on se p a ra te  bases 
m akes th e  job m u c h  sim pler, 
an d  avoids hu m  troub le  w hich  
m ay be m e t if you bu ild  th e  
am plifie r a n d  pow er a ll in  one 
base w ith o u t due care  to  lay ­
out. O nly tricky  p o in t ab o u t 
th e  tw in -b ase  idea  is th e  w ir­
ing  up  of th e  connecting  plug,

lead  an d  socket. T h is calls fo r 
a  c e r ta in  am o u n t of ca re , b u t 
is n o t rea lly  difficult.

The Amplifier Chassis.

T h ere  a re  a n u m b er of p o in ts  
ab o u t th e  am plifier w iring  to  
be w atched .

T he w hole p e rfo rm an ce  of 
th e  am plifier depends on  its  
s tab ility . I f  th e re  a re  p a r a ­
sitic  oscilla tions, m o to r-b o a tin g  
or u n w an te d  feedback  th e  
fina l resu lts  will be d isa p p o in t­
ing. S uch  tro u b les  a re  o ften  
h a rd  to  d e tec t w ith o u t equ ip ­
m en t. All th a t  is n o ticed  is 
th a t  th e  am plifier does noc 
have  its  p ro p er pow er o u tp u t 
ov to n a l quality .

To sa fe g u a rd  a g a in s t th ese  
troub les  we have specified grid  
s to p p e rs  a n d  screen  sto p p ers  
fo r th e  807 type  o u tp u t valves. 
T hese s to p p ers  should  be w ired 
d irec tly  to  th e  socket connec­
tio n s w ith  sh o r t leads. T he 
p ig ta ils  a t  one en d  o f th e  100 
an d  10,000 ohm s resis to rs  
shou ld  be cu t off ‘to  a  le n g th  
of n o t g re a te r  th a n  a  q u a r te r  r 
o f a n  inch , th e n  so ldered 
closely to  th e  socket te rm in a ls .

T h e  o u t p u t  tra n s fo rm e r  
shou ld  be m o u n ted  on  th e  a m p ­
lifier chassis , n o t on  I h e  
speaker. I t  shou ld  be in  snch  
a position  th a t  th e  p la te  leads 
a re  sh o r t, d irec t a n d  in  th e  
clear.

The Power Supply.
*

W iring  up  th e  pow er supp ly  
calls fo r specia l care , as th e  
a r ra n g e m e n t is qu ite  u n co n ­
ven tional. N orm ally  th e  n e g a ­
tive side of th e  h ig h  ten sio n  
is ea r th e d , b u t in  th is  pow er 
supp ly  one o f th e  h ig h  te n ­
sion c ircu its  is “flo a tin g ” above 
e a r th , so d o n ’t  e a r th  th e  n e g a ­
tive side of i ts  f ilte r  condensers,
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power suppiy
T A /C . T QUA,HTy AMPLIFIER.

Q uite a n u m b e r of su b u rb a n  
pow er supplies will be fo u n d  
to  be n e a re r  200 vo lts th a n  th e  
ra te d  240.
The Input Arrangements.

T h e e a rlie r  a rtic le s  on  th is  
new  sty le  o f d irec t-co u p led  
am p lifie r  d ea lt w ith  th e  jo b  
as we w ere using  it, w ith  th e  
p ick -up  “floating ,” in s te a d  of 
w ith  one side ea r th e d , as is 
n o rm al. By th is  m e an s  i t  is 
possible to  feed s tr a ig h t  in to  
th e  g rid s of th e  6SN7GT a n d  
drive th e  tw o o u tp u t valves 
from  it. T h is schem e w orks 
o u t fine, a n d  we ca n  s tro n g ly  
recom m end  it. H um  tro u b le  
m ay  be en co u n te red  if  you 
h av e  long  leads from  th e  p ick ­
up, b u t th e  rem edy  is obvious; 
s h o r te n  up  th e  leads a n d  k ee p  
th e m  clea r of w ires ca rry in g  
a.c.

However, in  response to  n u ­
m erous requests, we show  h e re  

(Continued on page 30)
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or th e  c e n tre - ta p  of th e  pow er 
t ra n s fo rm e r  secondary .

N ote th a t  th e  f ilte r  con­
d en sers  on  th e  250 vo lt pow er 
supp ly  ca n  be 360 o r 525 volt 
r a tin g . F o r sa fe ty ’s sake, those 
across th e  385 volt pow er su p ­
ply shou ld  have a  525 or 600 
volt ra tin g .

T he e lec tro s ta tic  sh ie ld  of 
th e  pow er tra n s fo rm e r  is 
ea r th e d .

T h e  pow er supply  leads will 
be co n n ected  to  th e  in -p u t 
te rm in a ls  acco rd ing  to  th e  
pow er supp ly  vo ltage. T he 
u su a l th in g  is 240 volts, b u t on 
a c co u n t of various reasons, 
th e  a c tu a l pow er supp ly  is 
o f ten  well below th is  voltage. 
I f  you h av e  a  m e te r  to  read  
a.c. you can  check  it, o th e r ­
w ise you can  only go by th e  
glow of th e  valve h ea te rs .

A  & R 
THOROUGHBRED 
TRANSFORMERS

STAMINA, staying power and performance are characteristics 
of racehorses with pedigrees. They are also the features 
of transformers which come from a factory which is backed 

by an efficient engineering laboratory, loyal factory workers, and 
a thorough testing department.

INSIST ON TRANSFORMERS WITH- A PEDIGREE — A & R
Manufactured by:—

A & R  Electronic E quipm ent Co.Pty.Ltd.
1 LITTLE GREY STREET, ST. KILDA, MELBOURNE, VICTORIA. PHONE: LA 3657
Available from:—

WM. WILLIS &c CO., Bourke St., Melb. MU 2426). 
J. H. MAG-RATH & CO., 308 Lt. Lonsdale St., Melb. 

(Phone Central 3688).

Wholesale Distributors:-

R. H. CUNNINGHAM & CO.,
62 Stanhope St., Malvern, S.E.5 (Phone: UY6274).

,V.VW /A,.V.,iV«W.,.V.,.W.V.".V.V.%WWAW.V.,AVAp.V.V.V.,.,AVV.,.V.SV.V.V.V
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X X X X X X X X X X X X X

X X X X X X X x
X X X X X X x

X X X X X X X X X  X X X

LF. TRANSFORMERS & COILS
We often hear people say—“let X equal so and so.”
Generally speaking, of course, X equals th e  unknow n quantity , tout here “VEGA” gives a 
slightly different in terpreta tion  of th e  equality of th e  le tte r X.
The Xceptional X planation is to Xam ine th e  X traordinary Xample shown above, and we 
find th a t, in th is instance, th e  collection of X 's equals (or spells) “VEGA.”
Now “VEGA” Xpressly Xpounds th a t  th e  Xtensive Xperience gained over th e  past X num ­
ber of years by our Designs Engineer is now Xpertly and Xpansively X hibited in our I.F. 
Transformers and Coils.
Also, we have Xercised Xtrem e care with regard to  “tropic proofing” of “VEGA” Radio 
Components a t  no  X tra  Xpense.
So let us Xecute your order for Coils and I.F.'s!
And remember—to  solve your Radio requirem ent problems always le t X — “V E G A.”

RANGE INCLUDES

i.F. Transform ers (S tan­
dard and M iniature) 

Coils — Broadcast (S tan­
dard  and M iniature) 

Coils—Short Wave (Stan­
dard and M iniature) 

Coils—DUAL WAVE (S tan­
dard and M iniature) 

Tuning Units, etc.

W hen purchasing your compon­
ents, always look and make sure 

tha t your choice bears this 
Star m Design

OBTAINABLE FROM ALL 
DISTRIBUTORS

If your regular supplier 
cannot fulfil your require­
ments drop us a  line, m en­
tioning his name and ad­
dress.

ASK F O R  — IN S IS T  O N  —

D E M A N D  G e n u in e  “V E G A ” P a r ts
TELECOMPONENTS PTY. LTD.

Associated with

CRANCH PRODUCTS &  TRADING GO.
17 BOND STREET, SYDNEY

Phones: BU 3879, BW 7746 

Telegraphic Code: “CRANLAY,” SYDNEY

MAIL THIS TODAY

Please place my name on your mailing lis t for free 
issues of “VEGA” Technical and  Data Sheets.

NAME..................................................................1................;......

ADDRESS..

..10R/W
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TEST EQUIPMENT

PRACTICAL “Q” METER
In recent issues we have detailed several handy 
pieces of test equipment of a fairly simple type. 
Here is something a bit more difficult, but still 

within the ability of the enthusiast.

THE Q -m ete r m easu res  th e  
figure m e rit or Q of 
coils, condensers  a n d  

o th e r  com ponen ts as  well as 
in d u c tan ce , cap ac ity  an d  re s is t­
ance.

T h e  in s tru m e n t consists of 
a n  R.F. O scilla tor, in  th is  case 
a n  e lec tro n  coupled O scillator, 
fro  m w hich  a sm all am o u n t of 
vo ltage is fed  to  th e  Q -m ete r 
c irc u it th ro u g h  a  sm a ll n o n -  
ind u c tiv e  res is tan ce  w h ich  is in  
series w ith  th e  tu n e d  circu it. 
T he vo ltage developed across 
th e  tu n e d  c irc u it is th e n  
m easu red  by th e  v acu u m -tu b e  
vo ltm ete r. T he inc rease  in  
p o te n tia l caused  by th e  oscil­
la to r  across th is  sm a ll n o n -  
in d u c tiv e  re s is to r  is m agn ified  
by th e  tu n e d  c irc u it w h ich  in ­

cludes th e  co m p o n en t u n d e r  
te s t  fo r Q. T h is  m ag n ifica tio n  
is p ro p o rtio n ed  to  th e  Q fa c ­
to r  a n d  so en ab le s  th e  V.T.V.M. 
to  be ca lib ra ted  d irec tly  in  Q.

T h e  osc illa to r condenser is 
ca lib ra ted  in  frequency  hav in g  
a  se p a ra te  scale fo r each  f re ­
quency ran g e . T hese ca lib ra ­
tio n s  a re  o b ta in ed  by zero b e a t­
ing  th e  s igna l from  th e  oscil­
la to r  w ith  th a t  from  a  receiver 
or m o d u la to d  oscilla to r.

P lu g -in  coils a re  used to  
p rev e n t ab so rp tio n  effects as 
th e  osc illa to r o u tp u t is fa irly  
h igh . T hese coils shou ld  be 
w ound to  cover w h a te v e r  f re ­
quency  ran g e s  a re  requ ired .

A sing le g ang  condenser of 
ab o u t 450 m m fds. is sh u n te d  
by a  m idge t of ab o u t 35m m fds.,

th e  com b in atio n  se rv ing  to  
tu n e  a ll bu t th e  h ig h -fre q u en cy  
ran g es, in  w h ich  case th e  la rg e r  
co ndenser is sw itched  o u t by 
th e  o sc illa to r ra n g e  sw itch .

As th e  n u m b e r of tw in s  r e ­
qu ired  on th e  coils w ill v a ry  
accord ing  to  th e  d ia m e te r  of

By
H. M. WATSON,

89 Botting Street, 
Albert Park (S. Aust.)

th e  coil fo rm e r used, th e  
ca p ac ity  of th e  tu n in g  con­
densers, an d  th e  frequency  
ran g e s  a t  w h ich  i t  is desired  
to  opera te , no  w ind ing  ta b le  is  
given, b u t w ind ing  d a ta  m ay  
be o b ta in ed  from  various te x t 
books or ca lcu la ted  by th e  
fo rm u la

N =  /  (3A + 9B) L .
T2A2

Say, fo r in s tan c e , t h a t  o u r 
tu n in g  condensers in  p a ra lle l 
h av e  a  m ax im um  cap ac ity  of 
450 m m fds. a n d  we w ish  to  
tu n e  o u r osc illa to r to  a f re ­
quency  of 1667 k /c s . C onsu lt­
in g  a n  L /C  ta b le  we find  th a t  
a n  in d u c tan c e  of 20 m h. is r e ­
qu ired  for th is  frequency . T h e  
n e x t s te p  is to  find  th e  n u m b er

(Continued on n ext page)

A ustra lasian  R adio W orld, October, 1949. Page Eleven



PRACTICAL “Q”-METER (Continued)

o f tw ins req u ired  to  give th is  
in d u c tan c e . S ay  th a t  th e  
av a ilab le  fo rm er h a s  a  d ia m ­
e te r  of 1.25 inches, th e n  for 
bes t re su lts  i ts  w ind ing  le n g th  
sh o u ld  also  be 1.25 inches. We 
now  have
x/  (3 x 1.25) + (9 x 1.25) x 20 

.2 X 1.252 ~
=  730 =  27 turns

T he w ire gauge is  th e n  co n ­
su lte d  to  find  th e  gauge th a t  
w ill occupy a  le n g th  of 1.25in. 
w ith  th is  n u m b er of tu rn s , viz., 
27, an d  found  to  be 17 gauge B 
a n d  S enam elled .

Two tu rn s  will suffice in  a ll 
cases fo r th e  w ind ing  th a t  su p ­
p lies th e  vo ltage to  th e  Q

m easu rin g  c ircu it. T he c a th ­
ode ta p  position  is best found  
by ex p e rim en t, a n  average 
positio n  being  a t  ab o u t one 
th ird  of th e  to ta l tu rn s  from  
th e  e a r th  end . T h e  op tim um  
p ro p o rtio n , how ever, w ill vary , 
th e  h ig h e r  frequency  coils r e ­
qu iring  a  la rg e r p e rc en ta g e  of 
feedback  tu rn s . As a guide a  
coil o f ab o u t 50 tu rn s  would 
be ta p p e d  ab o u t te n  tu rn s  from  
th e  e a r th  end , w hereas a  coil 
o f 10 tu rn s  w ould requ ire  to  
be ta p p e d  a t  a b o u t 3 tu rn s  
from  th e  e a r th  end.

O nly a  sm all p ro p o rtio n  of 
th e  o sc illa to r pow er o u tp u t is 
consum ed by th e  Q m easu rin g

circ u it so th a t  th e re  is no  re ­
ac tio n  o f th e  Q m e asu rin g  c ir ­
cu it on  th e  osc illa to r. T h is 
sm all p o rtio n  of o u tp u t is fed  
to  th e  Q m easu rin g  c ircu it 
th ro u g h  a  .05 ohm  n o n - in d u c ­
tive  re s is to r  consisting  o f a 
s t r a ig h t  le n g th  of w ire. As a 
guide ju s t  over one in c h  of 
No. 24 S.W.G. E u rek a  w ire or 
ju s t  u n d e r l  in c h  of No. 21 
S.W.G. n icke l ch rom e w ire will 
give th is  res is tance .

T he c u r re n t th ro u g h  th is  r e ­
s is tan c e  is show n by th e  
th e rm o -co u p le  am m ete r  w hich 
is m a rk e d  a t  tw o se ttin g s  co r­
resp o n d in g  to  th e  2 scales of 
th e  Q m e te r, i.e., .4 a n d  .2 
am peres, g iving Q ra n g e s  of
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SPEEDY WAS RIGHT!0—350 a n d  0—700 respectively . 
T he o sc illa to r o u tp u t voltage 
is re g u la ted  by vary ing  th e  
osc illa to r p la te  voltage.

T h e  m a in  tu n in g  condenser 
of th e  Q m easu rin g  c irc u it h a s  
a sm a ll condenser of 4 m m fds. 
sh u n te d  across it. T h is sm all 
co ndenser is c a lib ra ted  in  
m m fds. from  X 2 to  — 2, each  
m m fd. section  being subdiv ided  
in to  10 g rad u a tio n s  so th a t  
ea ch  sm all division is equal to  
.1 m m fd. T h is  sm all co n ­
den ser gives a  very  fine 
a d ju s tm e n t of tu n in g , a n d  also 
enab les  coils an d  condensers to  
be m a tc h e d  accu ra te ly . I f  th e  
m a in  condenser is se t a t  100 
m m fds. th e  sm all condenser 
scale will re a d  p ercen tag e , as 
1 m m fd. ch an g e  o f cap ac ity  
will th e n  be equal to  1 p er cen t. 
T h is  is  conven ien t w hen  
m a tc h in g  coils.

As s ta te d  above th e  V.T.U.M. 
is c a lib ra ted  d irec tly  in  Q; 
w ith  th e  c u rre n t se t a t  .4 on 
th e  the rm o-coup le  th e re  will 
be .02 vo lt across th e  .05 ohm  
res is to r so th a t  w hen  1 vo lt is 
p re se n t a t  -the grid  of th e  6SJ7 
th e  Q will be 50, a n d  w hen  7 
vo lts a re  p re se n t a t  th e  grid  
th e  Q will be 350. W ith  th e  
c u r re n t se t a t  h a lf  th e  above 
value th e  Q ran g e  will be 
doubled giving a  Q ra n g e  up 
to  700. T he V.T.U.M. is d e­
signed  to  give a  fu ll scale d e­
flection  of 7 volts.

T he osc illa to r coil is plugged 
in  a n d  th e  osc illa to r condenser 
sw itched  a n d  tu n e d  to  th e  de­
sired  frequency . T h e  osc illa to r 
o u tp u t vo ltage is se t by v a ry ­
ing  th e  osc illa to r p la te  vo ltage 
u n til  th e  m e te r  read s e i th e r  .2 
o r .4 am p s fo r th e  Q ran g e s  of 
7C0 a n d  350 respectively , a c ­
co rd ing  to  th e  Q of th e  com ­
p o n e n t being  m easured .

C are shou ld  be ta k e n  to  
avoid overload ing  of t h e  
th e rm o -co u p le  m e te r  by b ack ­
ing  off th e  p la te  vo ltage co n ­
tro l w hen  sw itch ing  from  one

An exam ple of th e  w ay in  
w hich  m o d ern  com m unications 
a re  m ak ing  th e  w orld sm alle r 
h a s  com e to  our notice.

On 3rd  S ep tem ber a  su b sc ri­
ber in  K u a la  L um pur, M alaya, 
found  h im se lf in  difficulties 
w ith  a  se t h e  w as rep a irin g . 
He w rote by a ir  m a il to  ou r 
Speedy Q uery  Service for 
advice.

T he query  w as received a n d  
answ ered  on  th e  6 th . O ur r e ­
ply rea ch ed  M alaya on  th e  
10th. T he advice co n ta in ed  In 
th e  le tte r  p roved  h e lp fu l a n d

ran g e  to  a n o th e r , how ever, w ith  
good co n s tru c tio n  th e  o u tp u t 
shou ld  re m a in  fa ir ly  c o n s ta n t 
for all ran g es..

T he V.T.V.M. should  be 
zeroed w ith  i ts  te rm in a ls  
sh o rted  to  provide a  D.C. p a th  
as o therw ise  th e  m e te r  w ill 'g o  
up scale s lig h tly  d u e  to  grid  
c u rren t.

C are shou ld  also be ta k e n  to  
see th a t  no  s tra y  fields a re  
p resen t. To check  fo r vo ltage 
p ick -u p  from  s tra y  fields th e  
o sc illa to r sh o u ld  be d e tu n ed  
from  th e  c irc u it being  m e as­
u red  w h ereupon  th e  V.T.V.M. 
shou ld  read  zero.

To Measure the Q of a Coil.

C onnect tn e  coil betw een  th e  
“L” te rm in a ls , se t th e  osc illa­
to r  to  th e  desired  frequency  
a n d  tu n e  th e  coil to  resonance  
by th e  Q m e te r  tu n in g  co n ­
denser (m ax im um  deflection). 
T he rea d in g  a t  reso n an ce  is 
th e  Q of th e  coil.

To Measure Capacity.

A coil m u st be provided . th a t  
w ith  th e  450 m m fd. o r w h a t-

th e  se t w as soon in  operating: 
condition .

T h o u san d s of m iles s e p a ra te  
M orn ing ton  a n d  S en tu l, so w e 
feel th a t  a  rep ly  in  a week is 
c e rta in ly  good going. To th e  
m an y  h a n d s  of th e  P .M .G’s. 
D e p a rtm e n t w ho m u st h av e  
h an d led  th e  le tte r , a n d  i ts  r e ­
ply, w ith  su ch  p rom ptness, w e 
offer ou r th a n k s  a n d  co n g ra tu ­
la tions.

M any re a d e rs  w ho live m u ch  
closer a t  h a n d  will be lucky if 
th e y  ge t such  speedy serv ice  
from  ou r Q uery D ep artm en t!

ever co ndenser is used, will 
provide reso n an ce  a t  th e  d e­
sired  frequency . Two rea d in g s  
a re  th e n  ta k e n  , one w ith  th e  
com ponen t in  th e  c ircu it and. 
one w ith  it  out. F or th e  r e a d ­
ing  w ith  th e  com ponen t in  th e  
c ircu it, su ch  com ponen t' sh o u ld  
be p laced  e ith e r  in  p a ra lle l 
w ith  th e  Q c ircu it (across th e  
“C” te rm in a ls )  o r in  series w ith  
th e  Q c irc u it (betw een  th e  
coil a n d  Q m e te r  te rm in a ls ) . 
P rov ision  shou ld  be m ade  fo r 
a con tinuous D.C. p a th  th ro u g h  
th e  coil a n d  series com ponen t 
by a  leak  n o t over 5 m egohm s 
if necessary . T he Q, th e  ca p ac i-  a  
ta n c e  a n d  th e  frequency  should  
be reco rded  fo r th e  tw o re a d ­
ings from  w hich  th e  n ec essa ry  
ca lcu la tions m a y  be m ade.

r A ' A w m w w w w t t w

VALVE TE ST ER
In  th e  c irc u it of th e  valve 

te s te r, w h ich  w as pub lished  in  
la s t m o n th ’s issue, th e  v o ltag e  
fo r th e  em ission te s t w as n o t 
show n. I t  sh o u ld  be 100 volts.
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Containing 
Circuits of 257 
Receivers manu­
factured by 44 
Brand-Line 
Manufacturers 
during 1948 

★

Australia's OfficialRadio Service Manual
Vol. 7 (1948 Receivers)

The latest issue of the “Australian Official Radio 
Service Manual" is just off the Press! This is 
Volume 7, covering 1948 Australian S tandard Re­
ceivers.

W ith the release of Volume 7, the range of Ser­
vice Manuals from 1937 to 1948 is complete.

Vol. 1, 1937, covers 1937 Receivers; Vol. 2, 1939;

Vol. 3, 1939; Vol. 4, 1940-41; Vol. 5, 1946; Vol. 6, 
1947; Vol. 7, 1948.

The price of each volume is £1.
The Radio Service Manual is the only publica­

tion which provides you with year by year circuit 
data  of Australian standard receivers. I t  cuts 
service time and saves guess-work.

PRICE £1 PER VOLUME
OBTAINABLE DIRECT BY SPEEDY MAIL ORDER SERVICE FROM A. G. HULL, 

BOX 13, MORNINGTON, VICTORIA.
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SET DESIGN

D o d g i n g  t h e  Transformer
The radio trade is in sad need of new ideas for set 
designs. Dealers report that few modern sets are 
as good as pre-war ones, let alone better, as they

should be.

THERE is considerab le  
s ta g n a tio n  in  receiver 
design  th ese  days, a n d  

i t  is seldom  th a t  a n y th in g  new  
o r  in te re s tin g  is encoun te red .

"T here  w ere a  few in te re s t­
ing  t i t -b i ts  in  th e  R ad io le tte  
c irc u it w h ich  we gave in  th e  
Ju ly -A u g u st issue, b u t o th e r ­
w ise th e  only  d iffe ren t sty le  
o f receiver we have e n c o u n t­
e re d  recen tly  w as one in  w hich  
th e  old “b e ll-rin g e r” sty le  of 
pow er supply  h a d  been  re su r­
rec ted .

O ld -tim e rs  will reca ll th is

id ea  w h ich  w as in tro d u ced  
sh o r tly  a f te r  a.c. o p era ted  
w ere th o u g h t of.

T he b e ll-rin g e r w as a  t r a n s ­
fo rm er w h ich  w as o rig ina lly  
in te n d e d  fo r use to  supply  
pow er fo r a door-bell. T he p r i­
m a ry  w as 240 volts an d  th e  
seco n d ary  ab o u t flve or six  
volts. By using  th e  secondary  
to  h e a t  up  th e  f ilam en t of a 
rec tif ie r  valve a n d  feed ing  th e  
raw  a.c. s tr a ig h t on  to  th e  
p la te , i t  w as possible, by h a l f ­
w ave rec tifica tio n , to  g e t a 
couple of h u n d red  volts fo r 
h ig h  te n s io n  supply . T h e  t r a p

was th a t  one side of th e  pow er 
m a in s  becam e th e  n ega tive  
h ig h  ten sio n , a n d  w as co n ­
nec ted  to  th e  chassis. I f  th e  
p a r tic u la r  m a in  to  w h ich  th e  
chassis  w as co n n ected  h a p ­
pened  to  be a t  e a r th  p o te n tia l 
th e  se t w as sa fe  enough , b u t 
i t  w as a f if ty -f if ty  ch an ce  th a t  
you w ould be e lec trocu ted  if  
you go t betw een  th e  chassis  
a n d  an y  e x te rn a l e a r th . M any 
fa ta lit ie s  o ccu rred  a n d  th e  
w hole schem e w as d iscouraged , 
in  fav o u r of th e  tra n s fo rm e r  
w ith  a  secondary  h ig h  te n s io n  
w inding w h ich  could be com ­
p le tely  iso la ted  from  th e  m ains.

No su c h  m e th o d  is possible 
w ith  se ts  designed fo r a.c. a n d
d.c. m a in s  b u t p rec au tio n s  a re  
ta k e n  w ith  su ch  se ts  to  en su re  
t h a t  th e  ch assis  a n d  n eg a tiv e  
h ig h  te n s io n  c ircu its  a re  n o t 
accessible to  th e  h an d s .

S uch  se ts  a re  f itte d  w ith  
back covers over th e  cab ine t, 
w ith  su itab le  w arn in g  no tices. 
E a r th  te rm in a ls  a re  in su la te d  
from  th e  chassis  by th e  use of 
fixed condensers, o r by keep ing  
th e  a e r ia l p r im a ry  com pletely  
in su la te d  from  th e  chassis.

A p p aren tly  som eone h a s  
no ted  th e se  p rec au tio n s  an d  
w orked o u t th a t ,  by app ly ing  
th e m  to  a  s tr a ig h t  a.c. o p er­
a te d  se t, i t  would becom e pos­
sib le to  use a  sm all f ila m en t 
tra n s fo rm e r  in s te a d  of th e  
u su a l type. By using  a  t r a n s ­
fo rm er w ith  a  6.3 vo lt sec­
on d ary  w ith  sufficien t cu rren s

(Continued on n ext page)

AN INTERESTING ENGLISH SET, BUILT BY MASTERADIO. THIS 
SET WAS IMPORTED RECENTLY, AND WAS DOWN IN OUR 

LABORATORY FOR INSPECTION
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DODGING (Continued)

ra tin g , i t  becom es possible to 
use i t  to  supp ly  a ll h ea te rs , 
in c lu d in g  th e  h e a te r  o f a 6X5 
ty p e  rec tifier. T h en  by ru n ­
n in g  one side of th e  a.c. m ain s 
to  th e  p la te  of th e  6X5 you can  
g e t h a lf-w ay  rec tifica tio n  to  
supp ly  a  su itab le  h ig h  ten sio n  
voltage.

T he a d v a n ta g es  of th e  
schem e a re  several. T h t t r a n s ­
fo rm e r costs less, th e  t r a n s ­
fo rm er w eighs less a n d  can  be 
sm alle r, m ak ing  i t  possible to  
h av e  a  m ore com pac t an d  
lig h te r  se t.

T hese po in ts  a p p e a r  im p o rt­
a n t  a t  f irs t g lance, b u t w hen 
you g e t dow n to  t in  ta ck s  i t  is 
m o st d oub tfu l w h e th e r  they  
a re  w orthw hile . T he sav ing  
in  cost of th e  tra n s fo rm e r  is 
only  th re e  or fo u r sh illings, a c ­
co rd ing  to  m y p rice lis t or 
sm all tra n sfo rm e rs . T he sav ­
ing  in  w eigh t is only  a  few  
ounces an d  th e  m a tte r  of size 
is on ly  a  m a tte r  o f frac tio n s  
of a n  inch . O ffset th e  cost 
fa c to r  by th e , cost o f th e  neces­
sa ry  back cover fo r th e  cab ine t, 
w ith  th re e  or fou r screw s for 
it, an d  th e  sh illings will have 
been  e a te n  up  again .

S e ts  w ith  d irec t connection  
to  th e  m ain s also suffer from  
th e  lack  of th e  e lec tro s ta tic  
sh ie ld  w hich  is b u ilt in to  th e  
pow er tran sfo rm e r . T h is sh ie ld  
is  e a r th e d  an d  stops qu ite  a  
b it  of noise w h ich  com es in

on  th e  m ains. In  p rac tice  th is  
m eans t h a t  th e  se t w h ich  is 
d irec tly  connected  to  th e  
m a in s  su ffe rs  w ith  noisy  op ­
e ra tio n  a n d  m o d u la tio n  hu m  
on som e s ta tio n s . T h is type 
of hum , w hich tu n e s  in  a n d  out 
a s  you tu n e  th e  se t over th e  
s ta tio n , m ay be filte red  ou t 
w ith  chokes a n d  b y -p ass  con­
d ensers, b u t if  th e se  a re  fitted  
th e  ad v a n ta g es  of th e  w hole 
idea  sh r in k  in to  obiivion.

However, te s tin g  o u t th is  
li t t le  se t w ith  its  sm all t r a n s ­
fo rm er b ro u g h t to  m ind  o th e r  
m e th o d s  of dodging  th e  cost 
a n d  w eigh t of th e  pow er t r a n s ­
fo rm er. E xploring  along  these  
lines b ro u g h t back  to  m em ory 
th e  po p u la r ty p e  of A m erican  
se t w hich  m ig h t be a  success 
in  A ustra lia , too. T h is se t 
uses th e  pow er cord  as a r e ­
s is tan c e  to  drop  th e  m ain s 
vo ltage to  enab le  th e  h e a te rs  
to  be fed d irec tly  fro m  th e  

m a in s th ro u g h  th is  resis tance. 
O ne side of th e  m a in s  is also 
app lied  to  th e  rec tif ie r p la te  
fo r h ig h  tension . W ith  th is  
so rt of se t no  pow er tr a n s fo r ­
m er is used a t  all, so i t  rea lly  
does save space, w eigh t an d  
cost. T he specia l pow er cord  
h a s  th e  u su a l two w ires fo r th e  
m ains, p lus th e  th ird  w ire 
w hich  is in  th e  fo rm  of a 
sp ira l of re s is ta n c e  w ire. T he 
w a tta g e  to  be d iss ip a ted  w hen 
b reak in g  dow n 240 volts to

app ly  to  th e  h e a te rs , even 
w hen  th e y  are  of low c u r re n t 
types a n d  connected  in  series, 
is too h ig h  for a  sm a ll res is to r 
if  m o u n te d  in  th e  se t, b u t a  
lo t of h e a t  can  be d iss ip a ted  
in  th e  le n g th  of a  pow er cord. 
Of course, th e  se t m u s t be op ­
e ra te d  w ith  th e  co rrec t pow er 
cord  w hich m u st n o t be cu t o r 
ex tended .

O ne of th e  la te s t P h ilco  p o r t­
ab les from  A m erica w as te s te d  
h e re  recen tly  a n d  its  design  
no ted . I t  w as fitte d  w ith  1.4 
vo lt valves of th e  1R5, 3S4 
ran g e , a n d  could be o p e ra te d  
from  its  in te rn a l b a tte ry  u n it 
fo r p o rtab le  use. By th ro w in g  
over th e  sw itch  an d  pu lling  
o u t a  cord  a n d  p lug  i t  could 
be o p era ted  from  240 vo lts  a.c. 
or d.c. No tra n s fo rm e r  being 
used, th e  se t w as of p a r tic u ­
la rly  lig h t w eigh t a n d  sm a ll 
dim ensions.

In s te a d  of th e  re s is tan c e  
type of pow er cord  it  is pos­
sib le to  use th e  specia l b a r ­
r e t te r  valves w h ich  a re  lis ted  
fo r th e  purpose, su ch  as  th e  
type C l. T h is  b a r re tte r  is a 
so r t of resis tan ce , m o u n ted  in ­
side a g lass envelope, wffch 
valve base. I t  reg u la tes  th e  
c u rre n t th ro u g h  i t  to  th e  
figure requ ired  fo r th e  o th e r  
valve h ea te rs , 200 m illiam ps in  
th e  case c f  th e  Cl.
B a rre tte rs  of th is  type a re  
used  in  se ts  designed  fo r a.c. 
a n d /o r  d.c. o p era tio n , b u t m ost 
o f th e se  a re  bulky sets. T h ere  
does n o t seem  to  have been 
a n y  effo rt in  A u stra lia  to  
m ake sm all, lig h tw e ig h t se ts  
by d ispensing  w ith  th e  pow er 
tra n sfo rm e r.

M a^be it  is all fo r th e  b est, 
fo r th e se*  se ts  a re  dangerous* 
to  service, fo r th e  a lig n m e n t o f 
th e  se t a n d  i ts  a d ju s tm e n t 
m u st be done w ith  tlie  sa fe ty  
cover olit th e  back  of th e  
cab ine t.

POW ER SUPPLY ARRANGEMENTS. A, THE CONVENTIONAL: 
B, USING A SMALL FILAMENT TRANSFORM ER; C, USING THE

BARETTER.
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HAM RADIO

Improved Noise Limiter
By VK2AXB

SIN C E  th e  ea r lie s t days of 
ra d io  com m unication , one 
of th e  g re a te s t p roblem s 

en c o u n te re d  by p ro fessional 
en g in ee rs  an d  a m a te u rs  alike 
h a s  been  th a t  o f e lim in a tin g  
superfluous no ises in  th e  r e ­
cep tio n  of rad io  signals. T he 
p ro b lem  h as , if  a n y th in g , be- 
com e even  m ore a g g ra v a te d  of 
la t te r  y ea rs  by th e  in tro d u c ­
tio n  of m o d ern  devices su c h  as 
dom estic  m ach in e ry , n e o n  
signs, fluo rescen t lig h ts , ig n i­
tio n  no ise from  th e  ever- 
in c re as in g  volum e of cars, an d  
so no.

T he w rite r  h a s  been  fo r som e 
tim e  engaged  in  ex p e rim en ts  
w ith  m obile com m unication^ , 
b o th  w ith  A.M. a n d  F.M. te le ­
p h o n y , a n d , w h ils t i t  is u n ­
doub ted ly  tru e  to  say  th a t  th e  
b es t an sw er to  b o th  n a tu ra l

an d  m a n -m a d e  in te rfe re n c e  is 
th e  use of frequency  m o d u la ­
tio n  (w ith  th e  very  im p o r ta n t 
proviso th a t  a  true F.M. re ­
ceiver is used, an d  n o t a n  A.M. 
receiver tu n e d  on  th e  slope of 
i ts  se lec tiv ity  curve) i t  will be 
a  very  long tim e before such  
tran sm iss io n s  becom e accep ted  
a s  s ta n d a rd , if, indeed , th e y  
ever do.

I t  follows, th e n , th a t  th e  
use of effective n o ise -lim itin g  
devices is a very  desirab le  
fe a tu re  of th e  m o d ern  com ­
m u n ic a tio n s  receiver, and , th e  
purpose of .th is a r tic le  is to  
p re se n t a  new  a n d  ex trem ely  
efficien t e lec tron ic  lim ite r  to  
th o se  h a rd -p fa sa e d  a m a te u rs  
w ho su ffe r from  a n  over­
ab u n d a n ce  of noise in  th e ir  lo ­
ca tions.

T he location  I  h a d  a t  th e

tim e of th e  developm ent of th is  
c irc u it w as p re tty  te rrif ic , to  
p u t  i t  m ildly. On a m a in  h ig h ­
way, th e re  w as alw ays p le n ty  
of ig n itio n  noise, an d  as  th e re  
w as a  ju n c tio n  of tw o tra m  
lin es  ou tside  th e  f ro n t door, 
cake m ixers, e lec tric  d rills  a n d  
a  very old system  of condu it 
w iring  in  th e  build ing, i t  is 
n o t very  difficult to  im ag ine 
th a t ,  in  so fa r  as rad io  w as 
concerned , i t  w as very  m u ch  
a  m o d ern  B edlam .

A v a rie ty  of lim ite r  c ircu its  
w ere tr ie d , w ith  v a ry in g  d e­
grees of success, from  th e  
sim ple series diode g a te  to  
com plicated  noise am p lif ie r / 
rec tif ie r system s u sing  several 
valves, b u t th e  fina l conclu ­
sion  w as t h a t  th e  c irc u it o i  
F ig. 1 w as a n  ex trem ely  effec­
tive  p eak  noise lim ite r, a n d  it  
fu r th e r  h a s  th e  a d v a n ta g e  of 
u sing  b u t one 6H6, a  socket 
an d  a  few  resis to rs  a n d  co n ­
densers.

T he d e tec to r diode is p a r t  o f 
a  du o -d io d e-trio d e  valve, w ith  
th e  n o rm a l diode load sp lit in to  
tw o po rtions, R x a n d  R.2, a n d  
in  th e  absence of a n  in co m ­
in g  noise signal, a  n o rm a l rec ­
tify in g  ac tio n  ta k e s  p lace  in  
th e  diode, so th a t  p o in t B be­
com es nega tive  w ith  resp ec t to  
e a r th , a n d  p o in t A is nega tive  
w ith  resp ec t to  B. T h is  m ean s 
th a t  D.,, in  th e  no ise -lim iting  
valve, will conduct, from  p o in t 
B, th ro u g h  th e  ca th o d e  of D_,, 
R4 an d  R3.

Now, if  a  sh a rp ly  peaked  
noise s ig n a l arrives , th e  im ­
pulse will drive th e  p la te  of D 2 
sh a rp ly  negative , bu t, a s  th e  
tim e  c o n s ta n t of th e  R4—C„

(Continued on next page)
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NOISE LIMITER (Continued)

co m b in atio n  is very la rg e  com ­
p a re d  to  th e  d u ra tio n  o f th e  
no ise pu lse (w ith  th e  con - 
s ta n ts  show n, i t  is  o n e - te n th  
of a  second) th e  ca th o d e  will 
re m a in  a t  its  n o rm a l p o te n tia l, 
a n d  th u s  th e  audio  s ig n a l will 
be cu t off fo r th e  d u ra tio n  or 
th e  noise peak. As th e  noise 
pu lse is  o f very sh o r t d u ra tio n , 
th e  period  w hich  th e re  is no  
aud io  s ig n a l is n o t no ticed  by 
th e  h u m a n  ear.

P e rh a p s  you m ay say  th a t  
th is  is ju s t  a  n o rm a l series 
g a te - ty p e  of lim ite r, an d , so 
fa r , t h a t  is a ll i t  is. However, 
n o  diode is a  p e rfec t rec tifie r, 
a n d  th e re  will th e re fo re  be a 
c e r ta in  re s id e n tia l n eg a tiv e  
pu lse a t  th e  lim ite r  valve c a th ­
odes, w h ich  will cause D | to  
co n d u c t th ro u g h  R4, a n d  so 
effectively  sh o r t-c irc u it  th e  
no ise pulse, rem oving  an y  re s i­
d u a l noise.

W e ca n  see from  th is  th a t  we 
have , in  rea lity , a  com bination  
of th e  series lim ite r  a n d  th e  
s h u n t lim ite r, w h ich  gives tru ly  
exce llen t resu lts.

O n a  ca su a l in sp ec tio n  of 
th e  c ircu it, th e  no ise lim ite r  
ca th o d e s  would a p p e a r  to  be 
“f lo a tin g ,” b u t th e y  a re  n o t 
flo a tin g  w ith  reg a rd  to  th e  op ­
e ra tin g  p o te n tia l, s ipce  a  b ias 
vo ltage d ep e n d en t upon  c a rrie r  
s tre n g th , is o b ta in ed  v ia  R3 
a n d  R4. T h is  m ean s t h a t  th e  
n o ise -lim ite r is se lf-b iasing , 
acco rd in g  to  th e  incom ing  
s ig n a l s tre n g th , a n d  i t  follows 
th a t  s h a rp  peaks of noise, 
w h ich  a re  h ig h e r  th a n  th e  in ­
com ing  s igna l, a re  clipped  back 
to  th e  sam e level as th e  c a rrie r  
itself.

In  com m on w ith  a ll lim ite r 
circu its , th e re  is a  s lig h t 
a m o u n t of d is to rtio n  in tro ­
duced , p a r tic u la rly  on m o d u la ­
tio n  peaks, b u t fo r  a ll n o rm al 
purposes, th is  d is to rtio n  is u n -  
no ticeab le .

I t  m ay  be w o rth  m en tio n in g  
th a t  if  a  d u o -d io d e-trio d e  is 
used in  its  n o rm al fu n c tio n  o£ 
d e tec to r, A.V.C., an d  1st audio, 
b ias fo r th e  audio  can  be ob- 
t  a  i n  e d by co n tac t-b ia s in g  
th ro u g h  th e  use of a  10 m eg­
ohm  g rid  leak  a f te r  th e  audio 
coupler. I f  a  g a in  co n tro l is 
to  be used  in  th e  firs t audio  
stage , th e n  th e  coupling  co n ­
den ser show n in  th e  d iag ram  
w ould go to  th e  co n tro l, a n d  
th e  g rid  would be fed  th ro u g h  
a n o th e r  condenser from  th e  
m oving c o n ta c t of th e  contro l. 
T he A.V.C. diode can  be fed 
from  th e  la s t I.F. valve p la te  
in  a  n o rm a l m an n e r.

T he c o n s tru c tio n  of th is  
lim ite r  offers no  g re a t p ro b ­
lem s, an d  th e re  is very lit tle  to  
be sa id  on  th e  sub ject. L ayout 
m ay  be one th a t  is conven ien t, 
a n d  no  m ore  th a n  n o rm a l good 
p rac tice  need  be follow ed in  
w iring  an d  position ing  of com ­
ponen ts . T he I.F . a lig n m e n t 
shou ld  be ca rrie d  o u t w ith  th e  
lim ite r  sw itch ed  ou t of c ircu it.

To c o n d u c e , I  w ouia m e n ­
tio n  th a t  th is  lim ite r  c ircu it 
h a s  been  p roven  u n d e r very 
ard u o u s  conditions. I t  h a s  
been f itte d  to  c a r  rad io s  w ith  
b o th  175 K c /s  an d  455 K c /s
I.F . ch an n els , a n d  re su lts  w hen  
in  very  heavy  tra ffic  a n d  w hen 
d irec tly  u n d e rn e a th  tra m  lines 
(w hich  a re  no to riously  noisy, 
if you h av e  h a d  an y  ex p eri­
ence w ith  c a r  rad io s) have 
been  excellen t. A B.C.348 r e ­
ceiver w ith  a n  • I.F. a t  ab o u t 
980 K c /s  p erfo rm ed  well w hen  
i t  w as m odified to  use th is  
circu it, w h ilst a t  160 M c/s, 
f itte d  to  a  m obile A.M. receiver 
w ith  a  12 M c/s I.F., th e  re su lts  
w ere n o th in g  less th a n  m ira c ­
ulous. In  th is  in s tan c e , w here 
cond itions of ig n itio n  noise h a d  
ren d e re d  com m unica tion  w ith  
a  base s ta t io n  im possible be­

fore th e  a d d itio n  of th e  lim ­
ite r, a f te rw a rd s  a  n o rm a l co n ­
versa tio n  could be held  w ith ­
ou t an y  difficulty  w hatsoever.

—'VK2AXB.

NEW H.T. DEVICE
A t th e  re c e n t D adio lym pia 

in  London, A m plion (1932) 
L td. show ed a  ran g e  of pow er 
m a in s  u n its  en ab lin g  o w ners  
of p o rtab le  a n d  o th e r  b a t te ry -  
o p era  te d  se ts  to  d ispense w ith
H.T. b a tte r ie s . M odels show n  
inc luded  one for f ittin g  in  a  
p o rtab le  in  p lace of th e  a ll­
d ry  b a tte ry ; one fo r an y  b a t ­
te ry  receiver, rep lac in g  b o th
H.T. b a tte ry  an d  L.T. accu m u ­
la to r, a  connection  to  a  2 -volt 
accu m u la to r p rov id ing  b o th  
L.T. a n d  H.T. cu—■°nt from  th e  
accum ula to r w ith o u t c o n n e c t­
ing  to  th e  pow er m a in s supply ; 
a  m in ia tu re  u n it  fo r p e rso n a l 
po rtab le  receivers; a n d  a  m odel 
fo r o p e ra tin g  a p o rtab le  from  
th e  pow er m a in s  or a  6 or 12- 
volt b a tte ry , an d , w hile in  use, 
re -en e rg is in g  itse lf  fo r use 
aw ay from  an y  source o f 
power. F or every  th re e  h o u rs  
th e  u n it  is plugged in  to  th e  
pow er m a in s  i t  is sufficien tly  
re -en e rg ised  fo r one h o u r’s 
o p era tio n  ou t-o f-doo rs.

valves and components in your junk 
box designed and drawn up for 6/- 
per print, post free.

R. J. WATSON
SS BOTTING STREET 

ALBERT PARK 
SOUTH AUSTRALIA

Servicemen — Students 
Amateurs 

BLUEPRINTS  
Now Available

Any circuit drawn up from your 
rough copy or from the* wide range 
on my files. Prints of any circuit 
from a crystal set to an F.M. or Tele­
vision Receiver, including all types 
of test equipment, can be supplied 
for 3/- per print, post free.

Special circuits based on those odd
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RADIO THEORY COURSE—Part 4.

ALTERNATING CURRENT IN PRACTICE
Now we come to the most interesting part of our 
theory course, where we apply the theory to practi­

cal applications in receiver design.

I N p a r t  I I I  a l te rn a tin g  c u r­
r e n ts  w ere considered  
w ith  resp ec t to  cu rre n t, 

vo ltage, pow er, p h ase  re la tio n ­
sh ip s  a n d  th e  like.

T h e  n e x t co n sid era tio n  is th e  
effec t o f various c ircu its  on 
a l te rn a t in g  c u rren ts , a n d  th e  
rea so n s  fo r  th ese  effects.

T h e  c u rre n t in  a  c irc u it co n ­
ta in in g  re s is tan c e  only is 
sim ply  d e te rm in e d  by u sing  
o hm s law  a s  for a d ire c t c u r­
r e n t  c ircu it. T h a t is I  =  E /R  
w here  R  is in  ohm s, E in  volts 
(R.M.S.) a n d  I  is  in  am peres 
(R.M .S.).

Very few  a lte rn a t in g  c u r­
r e n t  c ircu its  a re  sim ply  re s is ­
tiv e  as  a  coil of w ire m ay  offer 
a  m u c h  g re a te r  opposition  to  
th e  p assage of a n  a lte rn a t in g  
c u r re n t  th a n  w ould be ex ­
p ec ted  from  its  re s is tan c e  on 
d ire c t c u rre n t. T his opposition

By
W. S. LONDEY, 

Barkly Street, 
Sale, Vic.

varies so m ew h at w ith  f re ­
quency also.

S im ilarly , a condenser, w hich  
h a s  in fin ite  re s is tan c e  on 
d irec t c u rre n t, m ay p ass a n  a l­
te rn a tin g  c u r re n t qu ite  read ily , 
th e  ex a c t c u r re n t being  also 
d ep e n d en t on  frequency.

T hese effects, an d  th e ir  com ­
b in a tio n s, a re  to  be s tu d ied  in  
som e d e ta il in  th is  a r tic le  as 
th e y  a re  very  im p o r ta n t in  
rad io  being  involved in  coup­
ling  a n d  tu n in g  c ircu its , pow er 
tra n s fo rm e rs  an d  f ilte r  c ir ­
cuits.

In d u c ta n ce .

C onsider a  coil of w ire c a rry ­
ing  a  c u rre n t. T here  will be a 
field  su rro u n d in g  a n d  th r e a d ­
ing  th e  coil. T h is  flux is sa id  
to  lin k  th e  tu rn s  of th e  coil, 
th e  n u m b e r of linkages being  
th e  p ro d u c t o f flux  a n d  tu rn s  
(possibly w ith  a  co rrec tio n  
fo r leakage as  a ll th e  flux m ay  
n o t lin k  th e  en d  tu rn s ) .

Now consider w h a t h ap p e n s  
w hen  th e  c u r re n t in  th e  coil is 
reduced . As th e  lines of force 
can  only  fo rm  closed c ircu its  
th e y  c a n n o t sim ply d isappear, 
b u t m u s t collapse inw ards. In  
doing so th e y  c u t th e  conduc­
to rs  of th e  coil, and , by so do ­
ing, induce a  vo ltage in  those  
conducto rs. T h is  vo ltage is in  
su ch  a  d irec tio n  th a t  i t  te n d s  
to  oppose th e  ch an g e  p ro d u c­
ing. i t ;  t h a t  is, i t  te n d s  to  
m a in ta in  th e  c u r re n t a t  i ts  
o rig in a l value. A sim ila r op ­
position  will be p resen ted  to  
a n y  inc rease  in  c u rren t.

T h is opposition  to  an y  
ch an g e  in  c u r re n t h a s  th e  
effect th a t ,  w hen  a n  in d u c t­
ance  is co n n ected  across an  
a l te rn a t in g  supply , th e  c u rre n t 
th ro u g h  th e  in d u c tan c e  lags 
b eh in d  th e  vo ltage by i  cycle 
(90 e lec trica l degrees).

T h e  in d u c ta n c e  of a  coil is 
u sua lly  expressed  in  Henries 
b u t th e  sm all in d u c tan c es  used 
in  rad io  w ork a re  expressed  in  
m illih en rie s  (l/1000H y.) a n d  
m icro h en ries  (1/1,000,000 H y.).

T he use of iro n  cores in  colls

(Continued on next page)

A ustra lasian  R adio W orld, October, 1949. Page N ineteen



ALTERNATING CURRENT (Continued)

in c reases  th e  flux an d , th e re ­
fore, inc reases th e  in d u c tan ce .

A coil is sa id  to  h av e  a se lf­
in d u c tan c e  of 1 h e n ry  if a c u r ­
r e n t  ch an g e  in  i t  a t  th e  ra te  
of 1 am p. p e r sec. induces a 
v o ltage of 1 volt. I t  is th is  
se lf- in d u c ed  vo ltage w hich  
causes a sp a rk  a t  th e  co n tac ts  
w hen  a  c u r re n t is b roken  in  an  
■inductive circu it.

Capacity.

I f  two p la tes , in su la te d  from  
e a ch  o th e r, a re  p laced  close 
to g e th e r , an d  th e  p o te n tia l of 
one ra ised  w ith  re sp e c t to  th e

o th e r  a  c u r re n t will flow in to  
th a t  p la te  fo r a n  in s ta n t .  If  
th e  p o te n tia l d iffe rence be r e ­
duced c u rre n t w ill flow o u t 
aga in . T he space b e tw een  th e  
p la te s  is s tra in e d  electrically , 
a n d  th is  s tra in in g  s to res  e n ­
ergy like a sp rin g  sto res  m ech ­
an ica l energy. Like th e  sp ring , 
th e  space ca n  be o v ers tra in ed  
a n d  b rea k  down, w hen  th e  co n ­
denser will flash  over betw een  
th e  p la tes . T h is space is ca lled  
th e  d ie lec tric  a n d  th e  th re e  
p a r ts , th e  d ie lec tric  a n d  th e  
tw o p la te s  m ake a condenser.

T h e  ca p ac ity  of th e  co n ­
denser, o r th e  am o u n t of e lec­

tr ic a l  energy  i t  c a n  s to re  fo r 
a  g iven (u n it)  p o te n tia l d iff­
erence, is d ep e n d en t on  th re e  
fa c to rs—

(a) th e  a re a  of th e  p la tes ,
(b) th e  d is tan ce  betw een  

th em ,
(c) th e  d ie lec tric  m a te ria l.
I f  a n  in su la tin g  m a te r ia l

o th e r  th a n  a ir  is p laced  be­
tw een  th e  p la te s  th e  cap ac ity  
is gen era lly  increased .

T he vise of m ica  in c reases  
th e  cap ac ity  ab o u t s ix  tim es, 
g lass ab o u t seven tim es, a n d  
p a ra ff in  p a p e r  2.3 tim es. T hese 
figures a re  fo r a  given p la te  
sp ac in g  a n d  a rea , b u t in  p ra c -

> * * • * % •
• - *» > • * •

Every transfo rm er looks to  be simply coils of wire on 
a core . . . b u t th e  beauty  of T rim ax T ransform ers is 
m ore th a n  skin deep! Long experience and  h igh  s ta n ­
dards of technical ability  ensure th a t  th e  unseen 
p a rts  of your T rim ax T ransfo rm er will prove th e ir 
reliability  in  every test.

TRiMAX T ran sfo rm er
PLEASE NOTE OUR NEW ADDDRESS

Division of C tlF F  & BUNTING—Charles St., North Coburg.

BRISBANE: 
Chandlers Pty. Ltd. 

Cnr. Albert and Charlotte 
Streets

INTERSTATE REPRESENTATIVES: 
ADELAIDE: PERTH: t
C- ^ ul[®r R. D. Benjam inWorando Buildings

Grenfell Street 197 Murray Street

ENQUIRE FROM YOUR NEAREST SUPPLIER

FL 1203
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tice  th e  effect is m uch  greater  
because th e plates can  be 
brought closer together th an  
they can w ith  air a s  a d ielec­
tric.

Of th e  d ie lec trics in  com m on 
u se  m ica  is by fa r  th e  m ost 
effective as  i t  is a  b e t te r  in su ­
la to r , is m ech an ica lly  s tro n g e r 
th a n  p ap e r, th e  u su a l a l te r n a ­
tiv e , i t  is n a tu ra lly  ava ilab le  
in  very  th in  sh e e ts  b u t is m ore 
expensive th a n  th e  p ap er.

P a p e r  condensers a re , how ­
ever, m u c h  m ore bulky th a n  
m ica  condensers of th e  sam e 
ra tin g . C eram ic con d en sers  
a re  being  used  to  som e e x te n t 
—th e y  h a v e  a  cap ac ity  ch an g e  
w ith  te m p e ra tu re  opposite to  
m ica  a n d  a re  used in  co n ju n c­
t io n  w itih  m ica  fo r cap ac ity  
s tab ility .

Variable Condensers.
T he s im p les t ' type  of v a r i­

ab le  co ndenser in  use is th e  
com m on tu n in g  condenser in  
w h ich  th e  cap ac ity  is ch an g ed  
by ch a n g in g  th e  effective a re a  
o f th e  condenser p la tes . Com ­
pression  ty p e  tr im m e rs  o p e ra te  
on  th e  p rinc ip le  of ch an g in g  
th e  p la te  spacing . V ariab le  
cap ac itie s  h av e  been m ade  in  
w hich  th e  cap ac ity  is ch an g ed  
by m oving  fh e  d ie lec tric  in  a n d  
o u t betw een  fixed p la te s  b u t 
a r e  of li t t le  p ra c tic a l use a t  
o rd in a ry  frequencies.

Two u n its  of cap ac ity  a re  
used; th e  ce n tim e te r  a n d  th e  
fa ra d , th e  la t te r  being  th e  m ost 
com m on. T h is u n it, how ever, 
is  nev e r used except a s  a  sub - 
m u ltip le , th e  m ic ro fa rad , th e  
f a ra d  being  m u c h  too la rge . 
T h e  m ic ro fa ra d  is 1/1,000,000 
o f 1 fa ra d . T he fa ra d  is, by 
defin ition , th e  cap ac ity  w hich  
will s to re  1 coulam b (1 w a tt-  
second) of e lec tric ity  fo r a  po ­
te n tia l  d iffe rence of 1 volt. 
Very sm a ll cap ac ities  a re  som e­
tim es given in  m ic ro -m icro - 
fa ra d s  (1/1,000,900 m fd ). These 
a re  ca lled  p ic a -fa ra d s  in  som e

te x t  books—sym bol pf. An 
easy  a n d  u se fu l value to  re ­
m em ber is .0001 m fd  =  100 
m m fd. as i t  is cap ac ities  ro u n d  
th is  value w hich  a re  expressed  
in  e i th e r  form .

T he c e n tim e te r  (cm.) is an  
abso lu te  u n it  of cap ac ity ; th a t  
is, derived d irec tly  from  th e  
d im ensions. To co n v e rt cms. 
to  m ic ro -m icro -fa rad s , m u lt i­
ply th e  cm s. by 10/9, fo r ex ­
am p le :—

90 cm s. =  90 +  10/9 
=  100 m m fd.

T he ca p ac ity  of a  p a ra lle l 
p la te  condenser is given by th e  
fo rm u la :—

ca p ac ity  =  KA/12.56d cms. 
o r C =  KA 11.3d m m fd. 
w here K  =  d ie lec tric  c o n ­

s ta n t  o f th e  in ­
su la tion .

A =  to ta l  effective 
a re a  of t h e  
p la tes.

=  (N - 1) tim es th e  
a re a  of e a c h  
p la te .

d =  d is tan ce  betw een 
p la tes.

N =  n u m b er of p la tes 
in  th e  case o* 
m u lt i-p la te  co n ­
densers.

W hen a  condenser is co n ­
n ec ted  across a n  a l te rn a t in g

j

supply  it  is fo u n d  th a t  th e  c u r ­
r e n t  th ro u g h  th e  condenser 
leads th e  vo ltage by \  cycle (90 
e le c tr ic a l ' d eg re es) .
Capacities in  Series and  
Parallel.

T he cap ac ity  of a  n u m b er of 
condensers in  p a ra lle l is th e  
sum  of th e ir  capac ities.

0  =  0 , +  a ,  + C3 p lus etc..
T he cap ac ity  of a  n u m b e r  

of condensers  in  series is g iven  
by th e  rec ip rocal of th e  su m  
o f th e ir  reciprocals.

1/C  =  1 /C 1 +  1/C,, + 1/C.,
+  etc.
T he r e s u lta n t  cap ac ity  of 

condensers in  series is alw ays 
less th a n  th a t  of th e  sm allest 
of th e  p a rts .

T hese ru les  a re  im p o r ta n t in  
tu n e d  c ircu it design w here con­
densers  m ay  be co n n ected  in  
series a n d /o r  p a ra lle l to  ob­
ta in  specia l effects.

F o r exam ple , th e  p ad d in g  
condenser in  a  b ro ad cas t r e ­
ceiver lim its  th e  m ax im um  
value of th e  tu n in g  cap ac ity  in  
th e  o sc illa to r c ircu it to  a n  
effective value of ab o u t 220 
m m fd  in s te a d  of its  m ax im um  
of 450 or th e reab o u ts .

Sn sh o r t wave se ts  sm all 
series condensers a re  used to  
give b an d  sp read in g  effects

(Continued on next page)
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ALTERNATING CURRENT (Continued)

w hich  sim ply  reduce th e  ran g e  
tu n e d  over in  one sw eep of th e  
dial.

P a ra lle l tr im m e rs  a re  neces­
sa ry  to  co rrec t fo r th e  u n ­
avoidable v a ria tio n  in  s tra y  
p a ra lle l cap ac ities  due to  th e  
w iring , valve e lec trons, pins, 
e tc. T hese a re  u sually  sm all 
so t h a t  th e y  will n o t increase  
th e  m in im um  cap ac ity  an y  
m ore th a n  necessary .

I t  is  q u ite  com m on p rac tice  
to  use  e lec tro ly tic  condensers 
in  series fo r h ig h  voltages, or 
in  p a ra lle l fo r h ig h  capac ities,
e.g., 2 /8 m fd  525V electro ly tic  
condensers.

----  4

C =  4
ca p ac ity  4 m fd —a t  vo ltages up  
to  ab o u t 800.

(b) in  p a ra lle l C =  8 +  8
=  16 m fd— 

still a t  525 p.v.

R e-actan .ce.
T h e  opposition  to  a l te r n a t ­

in g  c u r re n t flow offered  by a 
ca p ac ity  , o r  in d u c tan c e  is 
te rm ed  re -a c ta n c e .

T h e  im p o r ta n t d iffe rence b e­
tw een  re -a c ta n c e  a n d  re s is t­
ance  is  th a t  w hile re s is tan c e  is 
fixed fo r a  given te m p e ra tu re , 
r e a c ta n c e  varies in  som e way 
w ith  frequency.

T he re a c ta n c e  of a n  in d u c t­
ance  is  given by th e  ru le  

X  =  6.28 fL 
w here X  =  re a c ta n c e  in  ohm s 

f =  frequency  in  c.p.s. 
L =  in d u c tan c e  in  h e n ­

ries.
T h a t fo r a  condenser is given 

by a  som ew hat s im ila r ru le— 
X =  1/6.28 fc 

w here X  =  rea c ta n c e  in  ohm s 
f  =  frequency  in  c.p.s. 
c =  cap ac ity  in  fa rad s .

I f  th e  cap ac ity  is given in  
m ic ro fa rad s, as is u sual, th e n

th e  re a c ta n c e  will be given in  
m egohm s, un less th e  fac to r
1,000,000 is in tro d u ced  in to  th e  
to p  line  of th e  above equa tion , 
m ak in g  it:

X  =  1,000,000/6.28 fC. 
w here  C ■= capac ity  in  m ic ro ­

farad s.

E ffect o f F requency  on 
R eac tance.

(a) In d u c tiv e  R eac tan ce . 
C onsider th e  effect of 
v a r ia tio n  of f  in  th e  
XoriiiUia..

X  =  6.28 fL. 
w hen  f  =  O, th a t  is  fo r D.C., 

X  =  O, an d  as  f 
increases, X  in ­
creases.

T h is  m e an s  t h a t  a n  in d u c t­
ance  offers no  opposition  to  
th e  p assage of d irec t c u rre n t, 
b u t a n y  a l te rn a tin g  c u rre n t 
vail be opposed to  a  g re a te r

Build Your Own Player . . .
with a

STROMBERG - CARLSON
AUTOMATIC RECORD CHANGER

By making your own cabinet unrt strlotly to your own deelgn—or by purchasing 
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mechanism cannot jam. Feather-light needle pressure.
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operation. New type cut-off switcfc—automatically stops on last record.
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or less e x te n t dep en d in g  on  th e  
frequency . T h is  p rin c ip le  is 
used  in  f ilte r  system s w here 
th e  choke—w hich  is sim ply  an  
in d u c tan c e  w ith  a n  iro n  core 
—offering only a  sm all re s is t­
ance  to  th e  d irec t c u rren t, 
s tro n g ly  opposes th e  passage 
of 50 or 100 cycle h u m  w hich  
is p re se n t in  th e  rec tifie r  o u t­
p u t.

A 20 h e n ry  choke h a s  a  r e ­
ac ta n c e  of over 12,000 ohm s a t  
100 cycles p er second, w h ich  is 
m a n y  tim es its  re s is tan c e  of 
a b o u t 250 ohm s.

In te r s ta g e  tra n s fo rm e rs  op­
e ra te  in  a  so m ew h at sim ila r 
m a n n e r  in  passing  th e  p la te  
c u r re n t b u t opposing any  
ch an g es in  value.

(b) C apacity  R eac tance .
T ak in g  th e  fo rm u la  X  =  

1/6.28 fC. i t  is seen  th a t  w hen  
f  is zero, X  =  1/0, t h a t  is X  
is in fin ite . As f  in c reases  th e  
ca p ac itiv e  re a c ta n c e  becom es 
less so  th a t  fo r very  h ig h  f re ­
quencies X  is qu ite  sm all even 
fo r  a  sm all cap ac ity —in c i­
d en ta lly  a  la rg e  ca p a c ity  h a s  a  
low er re a c ta n c e  th a n  a  sm all 
one a t  a  given frequency . T his 
is im p o r ta n t in  re s is tan c e  (or 
choke) cap ac ity  coupling. In  
th is  type  of coupling  (fig. 1) 
uses th e  p ro p e rty  o f condensers 
h av in g  in fin ite  re a c ta n c e  on  
D.C. to  p re v e n t an y  of th e  
h ig h  voltage from  th e  valve 
p la te  from  affec tin g  th e  grid  
vo ltage  o f th e  second  valve, 
w hile  an y  a l te rn a t in g  vo ltages 
o f su itab le  frequency  a re  a l­
low ed to  p ass w ith  li t t le  loss. 
F o r rad io  frequenc ies a  sm all 
ca p a c ity  su ch  as .0001 m fd . is 
q u ite  enough  ( re ac tan c e  of 
.0001 m fd. condenser is 3,420 
o h m s a t  465 K c), w hile for 
au d io  frequencies a  ca p ac ity  of 
.05 to  .1 m fd  is req u ired  ( re ­
ac ta n c e  o f  .05 m fd  condenser 
is  63,700 ohm s a t  50 c.ps.).

Impedance.

W hen  a  c ircu it, a s  i t  usually  
does, consists  of resis tan ce , in ­
du c tan ce , a n d  cap ac ity , co n ­
n ec te d  in  series o r p ara lle l, th e  
com bined  effect is ca lled  im ­
pedance . Im p ed an ce  m ay  be 
sim ply  defined  as  th e  ra tio  of 
th e  vo ltage to  th e  c u r re n t;  
t h a t  is, Z =  E /I 
w here Z =  im p ed an ce  in  

ohm s
E =  vo ltage (R.M.S.)
I  =  c u rre n t (R .M .S.).

I t  will seem  r a th e r  co n fu s­
in g  to  h av e  resis tan ce , r e a c t­
ance, a n d  im pedance  a ll in  
ohm s y e t a p p a re n tly  d iffe re n t 
b u t th is  is exp la ined  by p h ase  
effects. T h e  c u r re n t th ro u g h  
a  re s is tan c e  is alw ays in  p h ase  
w ith  th e  voltage, t h a t  th ro u g h  
a  re a c ta n c e  is alw ays 90 d e ­
grees o u t of phase , e i th e r  la g ­
ging or lead in g  dep en d in g  on 
th e  rea c ta n c e  being  induc tive  
o r  capac itive , -while th e  c u r­
r e n t  th ro u g h  a n  im pedance  
m ay  lag  o r lead  a n y  a m o u n t; 
th e  e x a c t  ph ase  ang le  d ep e n d ­
ing  on  th e  m a k e -u p  of th e  im ­
p edance . An im pedance th a t  
is p red o m in a te ly  re s is tan c e  
will d raw  a  c u rre n t n ea rly  in

p hase , one in  w hich  th e  in d u c t­
an ce  p red o m in a te s  w ill d raw  a  
lagg ing  c u rre n t, w hile a  su it­
able ca p ac ity  in  a  p a ra lle l  c ir ­
cu it allow s th e  p h ase  an g le  to  
be a d ju s te d  to  an y  d es ired  
value (tow ards th e  le ad ) .

F ig. I l a  shows a  p a ra lle l  c ir­
cu it w ith  th e  vec to r d ia g ra m s 
of th e  c u rre n ts  ip  th e  th r e e  
b ra n c h e s  of th e  c ircu it. O ne 
d ia g ra m  show s th e  vec to rs fo r 
a  low frequency , w hile  th e  
o th e r  show s th e m  fo r a  h ig h e r  
one. T h e  re s u lta n t  c u r re n t  is 
show n a n d  is found  by a d d in g  
th e  th re e  c u rre n t vectors.

Fig. l i b  show s th e  co rre ­
spo n d in g  c irc u it a n d  v ec to r 
d ia g ra m s fo r a  series c irc u it. 
I n  th is  case th e  c u rre n t, b e in g  
th e  only  com m on fa c to r, is  
used  as  a  re feren ce , th e  r e ­
s u l ta n t  vo ltages being  a d d e d  as  
vectors. N ote th a t  in  I l a  th e  
c u r re n t v ec to r fo r th e  in d u c t­
an ce  w as se t dow n 90 deg rees 
b eh in d  (to  th e  r ig h t)  to  show  
it  lagged , so in  l i b  th e  vo ltage  
across th e  in d u c tan c e  w as s e t  
dow n 90 degrees a h e a d  (to  th e  
le ft)  of th e  c u rre n t used  a s  a

(Continued on next page)
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re fe ren c e . T hese vec to r d ia ­
gram s show  th a t  th e  p a ra lle l 
■circuit will d raw  a  lagg ing  c u r­
rent a t  low frequencies, w hile 
th e  series c irc u it d raw s a  
lead in g  c u rre n t a t  low f re ­
quencies. T he la t te r  c u r re n t 
w ould probab ly  be very sm all 
u n le ss  th e  condenser in  th e  
c irc u it w ere very  large.

T h e  refe ren ce  vec to rs in  th e  
above d ia g ra m s a re  n o t to  
scale as th e y  only in d ic a te  a  
d irec tio n ; th e y  a re  usually  
m a d e  long to  keep th e m  clea r 
o f  th e  o th e r  vectors.

M utual Inductance.

It will be rem em bered  from  
p a r t  I  th a t  a  c u r re n t is in ­
du ced  in  a  conduc to r m oving 
to  c u t th e  lines of force of a 
m a g n e tic  field. T he vo ltage 
dep en d s 011 th e  s tre n g th  of che 
field  a n d  th e  ra te  of cu ttin g . 
S im ilarly , if  a field m oves so 
t h a t  its  lines of force cu t a 
co n d u c to r th e re  will be a vol­

ta g e  induced  in  th a t  conductor.
T h e  m ovem ent of th e  field 

m ay  be p roduced  by several 
d iffe ren t m ean s:

(a) th e  m o tion  of a  m ag n et.
(b) th e  m o tion  of a  coil 

ca rry in g  a  c u rren t.
(c) th e  ch an g e  of c u r re n t in  

a  coil.
I t  is th e  la s t of th e se  m e th ­

ods w hich  is very im p o r ta n t in  
a l te rn a tin g  c u r re n t w ork. We 
h av e  a lread y  seen th a t  any  
c u rre n t ch an g e  in  a  coil in ­
duces a vo ltage in  th a t  coil to  
oppose th e  change. I f  a sec­
ond  coil be a rra n g e d  close to  
th is  coil so th a t  th e  lines of 
fo rce (flux) from  th e  f irs t coil 
or p r im a ry  th re a d  it, th e n , as 
th e  c u rre n t in  th e  p rim ary  
changes, th e re  will n o t only 
be a  voltage induced  in  th e  
p rim a ry  b u t a  vo ltage will also 
be induced  in  th e  second or 
secondary  coil, a s  th e  flux cu ts 
b o th  coils d u rin g  th e  change. 
T he vo ltage induced  in  an y  
conducto r is p ro p o rtio n a l to

th e  n u m b e r of lines c u t p e r
escond a n d  as each  line  cu ts 
every tu r n  of th e  coil th e  v o lt­
age will be p ro p o rtio n a l to  th e  
n u m b er of tu rn s  in  th e  coil fo r 
a  given ra te  of ch an g e  of flux. 
Now ii th e  p rim a ry  h a s  10,000 
tu rn s  a n d  th e  c u rre n t ch an g es 
a t  su ch  a  r a te  as  to  induce a  
vo ltage of 100 in  t h a t  coil, a n d  
th e  secondary  h a s  3000 tu rn s  
th e  seco n d ary  vo ltage will be 
30 (in  p rac tice  a lit tle  less 
th a n  30 because th e  tw o coils 
c a n n o t be so close to g e th e r  th a t  
a il th e  p rim a ry  flux th re a d s  
th e  secondary  coil, th e re  is  
gen era lly  som e leak ag e).

T he T ran sfo rm er.

If  in s tea d  of a  ch an g in g  
d irec t c u r re n t in  th e  p rim ary , 
th e  p rim a ry  is connected  to  a n  
a lte rn a tin g  c u rre n t supp ly  th e  
in d u c tan c e  of th e  p r im a ry  will 
p rev e n t a la rge  c u rre n t flowing 
b u t th e re  will be a vo ltage in ­
duced in  th e  secondary .

T h is seco n d ary  vo ltage will 
h av e  th e  sam e w ave fo rm  an d  
frequency  as th e  vo ltage im ­
p ressed  on th e  p rim a ry  (p ro ­
vided none of th e  m ag n e tic  
c ircu it becom es sa tu ra te d  d u r­
in g  an y  p a r t  of th e  cycle).

T he m ag n itu d e  of th e  sec­
o n d ary  vo ltage will be th e  p r i­
m ary  vo ltage m u ltip lied  by th e  
ra tio  of th e  secondary  tu rn s  

f t o 'th e  p rim a ry  tu rn s , F o? ex ­
am ple—a tra n s fo rm e r  h a s  a  
p rim a ry  of 720 tu rn s  a n d  a  
seco n d ary  of 330 tu rn s  h a s  240 
volts R.M.S. connected  to  th e  
p rim ary .

S econdary  vo lts =  P rim ary  
vo lts +  Sec. tu rn s

P ri. tu rn s  
=  240 +  330/720 
=  110 volts R.M.S.

Iro n  cores a re  used w herever 
p rac tica b le  "in tra n s fo rm e rs
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because th e y  im prove th e  
coup ling  betw een  th e  coils and , 
because of th e  h ig h  p e rm e a ­
bility  of th e  iron , less tu rn s  a re  
req u ired  fo r a given in d u c t­
ance. A h ig h  in d u c tan c e  is r e ­
qu ired  so th a t  th e re  will be 
only a  sm all m ag n e tiz in g  c u r ­
r e n t  in  th e  p rim a ry  w hen  th e  
secondary  is un loaded . T he 
iro n  cores a re  la m in a te d  b e­
cause, if  th e y  w ere solid, th e  
core would a c t  a s  a  sh o r t-  
c ircu ited  coil a n d  a la rg e  c ir ­
c u la tin g  c u r re n t w orld be p ro ­
duced  in  i t  w h ich  w ould cause 
h e a tin g  a n d  losses. A lthough  
iro n  cores c a n n o t be used  a t  
rad io  frequenc ies cores m ade 
of finely d iv ided  iron  d u s t in  
som e b in d in g  m a te r ia l a re  
used to  im prove th e  coupling 
a n d  to  reduce th e  n u m b e r of 
tu rn s  requ ired .

T ypes of tra n s fo rm e rs  used : 
(a) pow er tran sfo rm ers ,

( b ) aud io  coupling  t r a n s ­
fo rm ers,

(c) rad io  frequency  coupling 
tra n sfo rm e rs .

(a) Pow er tra n s fo rm e rs  are , 
o f course, w ound on la m in a te d  
iro n  cores a n d  th e  n u m b e r of 
tu rn s  in  each  coil depends on 
th e  o p e ra tin g  frequency , th e

voltage a n d  th e  core cross sec­
tion .

F ifty  cycle pow er tr a n s fo r ­
m ers  h av in g  a core of 1 sq u are  
in c h  cross section  requ ire  
ab o u t 6 tu rn s  p e r  volt, l is q . in. 
a b o u t 4 tu rn s  p e r  volt, 2sq. in . 
ab o u t 3 a n d  so on. M ost rad io  
tra n s fo rm e rs  have  4 or 5 tu rn s  
p e r  volt.

F or exam ple  a  tra n s fo rm e r  
h av in g  a  240v. pri., 385/385 h .t. 
sec., a n d  5v. a n d  6.3v. f ila m en t 
w ind ings on  a  l is q . in . core 
w ould h av e  th e  follow ing tu rn s  
in  its  coils, u sing  4 t.p.v.

P rim ary  240 X 4 =  960. T h is 
could be ta p p e d  a t  800 an d  
880 fo r 200 a n d  220 volts.

S econdaries h*t. 385 X 2 
X 4 =  3080 ta p p e d  a t  1540.

Fil. 6.3 X 4 =  25
Fil. 5 X 4 =  20.
T he h .t. sec. m ay  be inc reased  

by as m u c h  a s  8% to  allow  fo r 
th e  vo ltage drop  o n  load  due 
to  th e  re s is tan c e  o f th e  coil.

(b) Audio coupling  t r a n s fo r ­
m ers  a re  designed  so t h a t  th e  
iro n  of th e  core will n o t ap  
p ro ach  s a tu ra tio n  u n d e r n o r ­
m a l cond itions, a s  th is  w ould

cause d is to rtio n . T he r a t io  o f  
p r im a ry  tu rn s  to  se co n d a ry  
tu rn s  is u sua lly  k ep t b e tw e en
2 :1  a n d  2 : 1 as  h ig h e r r a t io s  
cause loss of one en d  o r  t h e  
o th e r  o f th e  frequency  ra n g e . 
W ith  th e  u su a l la y er w in d in g  
th e  g re a te s t n u m b e r of tu r n s  
in  th e  secondary  is lim ite d  to  
ab o u t 15000 by h ig h  n o te  lo ss  
a n d  less th a n  5000 in  th e  p r i ­
m a ry  will p robab ly  cause lw o 
n o te  loss.

L oudspeaker coupling  t r a n s ­
fo rm ers  a re  a n  excep tion  to  
th is  ru le  b u t th e y  a re  stepdow n  
tra n sfo rm e rs , th a t  is th e  sec­
o n d ary  h a s  only a  few  tu rn s .  
E ven  th e n , w here  very  good 
response is desired  sp e c ia l 
w ind ing  m e th o d s  m u st be r e ­
so rted  to , su ch  as  se c tio n a l 
w ind ing  of coils, in te r le a v in g  
of w indings, etc.

(c) R adio  frequency  coup ling  
tra n s fo rm e rs  a re  a  spec ia l 
case as  one w inding, u sua lly  
th e  secondary , is tu n e d  to  th e  
se lec ted  freq u en cy , a n d  th e  
coupling  is generally  m ade less 
th a n  th e  m ax im u m  possible to  
o b ta in  se lectiv ity . W fiere b o th  
w indings a re  tu n e d  th e  coup­
ling  m u st be less th a n  1% o r  
th e  seco n d ary  h a s  a n  effect o n  
th e  p rim ary . T hese p ro p e rtie s  
will be d iscussed m ore fu lly  in  
a  la te r  artic le .

I t  is a n  im p o r ta n t p ro p e rty  
of a  tra n s fo rm e r  t h a t  a  load  
app lied  to  th e  secondary  causes 
th e  p rim a ry  to  d raw  pow er 
from  its  supply. T he pow er 
d raw n  from  th e  supply  is 
g re a te r  th a n  th a t  ta k e n  from  
a n d  eddy c u rre n t)  in  th e  
tran sfo rm e r . P rovided  no p a r t  
s is tan ce , a n d  iro n -h y s te re s is  
a n d  eddy c u rre n t)  in  te h  
tra n sfo rm e r. U rovided no  p a r t  
o f th e  m a g n e tic  c irc u it b e­
com es s a tu ra te d  a t  an y  tim e  
th e  wave fo rm  o f th e  s ig n a l in  
th e  secondary  is th e  sam e a s  
t h a t  im pressed  on  th e  p rim a ry .
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FOR THE BEGINNER

Effective One-Valve Sets
ONE o th e  m o st sim ple 

a n d  y e t h igh ly  efficien t 
s ing le valve receivers is 

t h a t  show n  in  th e  c irc u it fig. 1. 
T he a r ra n g e m e n t follows th e  
u sua l p rac tice  of app ly ing  grid  
le ak  d e tec tio n  w ith  re g e n e ra ­
tio n  or reac tio n . To enab le  
a d e q u a te  b an d s sp read  to  be 
o n  o b ta in ed  on  sh o rt-w a v e

By
G. W. BUTTERFIELD, 

“The Broadcaster,” 
Perth, W.A.

o p e ra tio n  tw o tu n in g  co n d en ­
se rs  a re  show n across th e  a e ria l 
coil, one 0.00015mfd. a n d  th e  
o th e r  0.00005mfd. or 50m m fd. 
Tfee la rg e r  cap ac ity  is used  fo r 
ro u g h  tu n in g  or b an d  se ttin g  
a n d  th e  sm alle r fo r fine tu n ­
ing . T h is  com b in atio n  need  
n o t be ad h e red  to  s tr ic tly : one 
sing le  condenser could  be used  
i f  a  good slow m o tio n  tu n in g  
d ia l is used, p a r tic u la r ly  if

only  in te n d e d  for b ro ad c as t 
recep tion . As a  s e p a ra te  a e r ia l 
coupling is n o t used in  th is  
c irc u it a sm a ll series condenser 
o f th e  tr im m e r or se m i-v a ri­
ab le type  is req u ired  to  co n ­
tro l se lec tiv ity  an d  also  to  im ­
prove re g e n e ra tio n  con tro l. 
R e g en e ra tio n  is co n tro lled  by 
th e  0.0002mfd. condenser co n ­
n ec te d  betw een  e a r th  a n d  th e  
p la te  o r rea c tio n  coil; th e  H.T. 
vo ltage being  series fed  v ia th e  
L.F. choke an d  th e  R.F. o r H.F. 
choke as  show n. T h is is d if ­
f e re n t fro m  th e  com m on p ra c ­
tice  of feed ing  th e  H.T. v o lt­
age d irec t th ro u g h  th e  p h o n e  
w ind ings com m only done in  
sing le valve receivers. - T he 
phones in  th is  case a re  coupled  
b etw een  e a r th  an d  p la te  via a  
0.2mfd. fixed condenser. In  
th is  way, only th e  req u ired  
aud io  com ponen t is passed  
th ro u g h  th e  phones w hich  
e lim in a te s  th e  d an g e r of b u rn t  
o u t w ind ings besides rem oving  
th e  necessity  of c o rrec t p o ­
la r i ty  p hone  connections. B e t­
te r  re su lts  a re  also  o b ta in ed  
w ith  th is  m e th o d  a s  th e  te n ­
dency of th e  D.C. to  “s a tu ra te ”

th e  p h o n es is e lim in a te d  
th e re b y  in c reasin g  th e ir  ab ility  
to  h an d le  th e  fu ll aud io  v o lt­
age. W ith  th is  m ethod , i t  is  
m ore th a n  ever e sse n tia l to 
use a  f irs t c lass q u a lity  R .F . 
choke. T h e  p la te  L.F. choke 
shou ld  also  be of th e  h ig h  im - 
pedence p la te  coupling type . It 
w ould be b e t te r  to  use th e  or­
d in a ry  series p h o n e  co n n ec­
t io n  m e th o d  r a th e r  th a n  the 
a r ra n g e m e n t show n w ith  a 
poor quality  L.F. choke. I f  you 
w ould p re fe r  to  do th is , con­
n e c t th e  p h o n es in  p lace  of 
th e  I.F . choke, e lim in a tin g  the 
0.2mf coupling  condenser. T h e  
re s t of th e  c irc u it n eed s  no 
com m ent. Any g en e ra l pur­
pose tr io d e  such  as  th e  type 
30 can  be used. I f  you p re fe r  
to  use th e  m ore sensitive  R.F. 
p en to d e  ty p e  th is  th is  c a n  be 
done by app ly ing  th e  re q u ire d  
sc reen  voltage. T his w ill hav". 
to  be a d ju s te d  to  su it  th e  re­
ac tio n  b u t will p ro b ab ly  be 
aro u n d  22 volt. A suggested  
chassis  lay o u t a n d  d im ensions

(Continued on next page)

HI*

Fin . 1 : O n e*vo !v i c ircu it using s in j ! *  triod» and phenes.

2 fjto

Phonm

Avnaf Condfs*'
F i j .  2 :  C h ass is  Icyouf f o r  F ig.  I , Fig. 3 : Very simple fw in-triode non-rcgencrot«vc c i r c u i t .4
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ONE-VALVE SETS (Continued)

su ita b le  fo r p lu g -in  coils is 
show n  in  fig. 2.

Tw in Triode.

A n o th e r  sing le valve receiver 
o f  th e  tw in  tr io d e  type  is 
sh o w n  in  fig. 3. I f  a n y th in g , 
t h i s  is m ore sim ple th a n  th e  
s in g le  valve c irc u it ju s t  d e ­
sc ribed , as no  re g e n e ra tio n  is 
used . In s tea d , e x tra  am p lifi­
c a tio n  is o b ta in ed  by co n n e c t­
in g  each  tr io d e  co n ta in e d  in  
th e  valve in  cascade. In  o th e r  
w ords, you have  *two-yaJve 
o p e ra tio n  w ith  th e  one valve.

O ne tr io d e  serves a s  a n  o r ­
d in a ry  g r id lle a k  d e tec to r an d  
th e  p la te  o f  th is  is coupled  by 
m e a n s  of th e  fixed condenser 
C3 to  th e  grid  of th e  second

* i* .  4 .  H ig h ly  e f f ic ie n t  t f l f td c - p c n t« d c  c irc u it.

tr io d e  section  w hich  serves as  
a  L.F. am plifier, th e  o u tp u t be­
ing  ta k e n  from  th e  p la te  to  
e i th e r  a  p a ir  o f p h o n es or 
sp eak e r as show n. T h is se t 
w as m ain ly  designed  as a n  
em ergency  h o o k-up  to  give 
L.S. re su lts  on local s ta tio n s . 
S ensitiv ity  is n o t ex cep tio n ­
ally  h ig h  a n d  selectiv ity  is n o t 
a s  good as  would be th e  case 
if  reg e n e ra tio n  w ere also  used; 
b u t th is  ca n  easily  be added  
by inc lud ing  a tick le r coil in  
series w ith  a  condenser be­
tw een  th e  p la te  of th e  de tec to r 
sec tio n  a n d  e a r th . An R.F. 
choke would be necessary  also 
betw een  th e  sam e p la te  an d  
C3. A lte rna tive ly , th e  m ethod  
a s  used  in  fig. 1 could be 
a d a p te d —b o th  m ethods of ob­
ta in in g  re g e n e ra tio n  a re  m uch  
th e  sam e.

T he values of com ponen ts 
used  a re  m u ch  th e  sam e as  in  
th e  prev ious c ircu it an d  n o t a t  
a ll critica l. CL1 ca n  be a n  
o rd in a ry  com m ercial B.C. coil. 
T he R e in a rtz  type  would be 
sa tis fac to ry ; th e  a e r ia l coup­
lin g  a n d  (reaction  coil could 
be le f t d isconnected , an d  used 
la te r  if  i t  is desired  to  include 
th e  rea c tio n  as  m en tioned , or 
im prove th e  se lectiv ity  fu r th e r  
by inductive ly  th e  a e ria l in ­
s te a d  of th e  d irec t m eth o d  
show n. A lte rna tive ly , ap p ro x i­
m a te ly  70 tu rn s  of, say , 36- 
gauge enam elled  w ire w ound 
on a  l i i n .  d ia m e te r  fo rm er 
w ould serve th e  purpose, w ith  
a  0.00025 m fd  tu n in g  co n d en ­
se r C l. C2 a n d  R1 can  be th e  
u su a l 2 m eg g rid  leak  and  
0.00025 m fd  condenser a n d  C3 
0.02 m fd . B o th  grid  a n d  p la te  
resis to rs  R3 a n d  R2 a re  0.5 
m eg. A fa irly  h ig h  speaker 
tra n s fo rm e r  in p u t im pedance 
will be requ ired  fo r m a x im ?*.i 
re su lts , a l th o u g h  th e  u sua l
7,000 ohm s as  used  fo r pen tode

o p e ra tio n  will work. Any o t 
th e  tw in  tr io d es show n w ill 
work, b u t th e  1G6 h a s  th e  a d ­
v a n ta g e  of req u irin g  on ly  a  
single cell fo r th e  1.5 fila m en t 
voltage. F o r th e  2 -volt ty p e , 
i t  w ould be advisab le to  co n ­
n e c t a  f ila m en t rh e o s ta t in  
series w ith  th e  fila m en t as  you  
w ill h av e  to  use tw o 1.5 cells to  
o b ta in  th is  vo ltage un less  you  
ca re  to  use a  2 -vo lt s to ra g e  
b a tte ry .

Triode—Pentode.

P robab ly  one of th e  b es t 
single valve a rra n g e m e n ts  is 
t h a t  show n in  th e  c irc d it fig. 
4. As w ith  th e  c irc u it ju s t  d e­
scribed , i t  fu n c tio n s  as  a tw o- 
valve, b u t in s tea d  of using  a  
tw in  triode , ad v a n ta g e  is  ta iseir 
o f th e  e x ta r  g a in  a n d  se n s i­
tiv ity  w hich  can  be o b ta in ed  
from  a  tr io d e -p e n to d e  su c h  as 
th e  1D8GT—or, to  be m ore 
co rrec t, d io d e -trio d e -p e n to d e ; 
b u t th e  diodes in  th is  case a re  
n o t used.

T he T riode section  c h a ra c ­
te ris tic s  a re  well h u ite d  to  
g rid -lea k  d e tec tio n  a n d  on  a  
m odera te ly  pow erfu l s ig n a l 
en o u g h  g a in  is o b ta in ed  to  
drive th e  pow er pen tode  sec ­
tio n  to  its  fu ll o u tp u t o f 0.2 
d a t ts  w h ich  is sufficien t to  d riv e  
a  speaker. Also, d iffe re n t to  
th e  tw in  triode  th e  1D8GT is 
fu n c tio n in g  in  a  n o rm a l m a n ­
n e r excep t for th e  ad d itio n  o f  
th e  reg en era tio n , w hereas th e  
tw in  tr io d e  is designed  as  a  
“B ” class pow er o u tp u t valve. 
A p art from  o th e r  ad v an tag es , 
th is  m ean s th a t  th e  n o rm a l 
sp e ak e r  tra n s fo rm e r  in -p u t 
im pedance of 12000 ohm s c a n  
be used, th u s  en su rin g  co rrec t 
m a tc h in g  of th e  o u tp u t.

T h e  c irc u it h a s  no “tr ic k s”

(Continued on page 34)
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FOR AMATEUR SET BUILDERS

Tuning Unit For A Powerful Receiver

A TYPICAL RECEIVER BUILT 
TO EMBODY THE AEGIS KCS 

UNIT.

w heel sp in  tu n in g , a n d  e le c tri­
ca l b an d -sp rea d .

T he coverage is p a r tic u la rly  
tho ro u g h , w ith  in d ic a ted  b a n d s  
o n  th e  d ia l fo r 16, 19, 20, 25, 
31, 40, 49, 80 m e tre s  a n d  th e  
fu ll b ro ad cas t b an d  r ig h t dow n 
to  1630 Kc. T hese b an d s  a re  
sp lit up  in to  five sw itch  posi­
tio n s  w ith  a n  au to m a tic  b a n d  
in d ic a to r  on th e  a t tra c tiv e  d ia l, 
w hich  h as  th e  d iffe ren t b a n d s  
se t o u t in  b r ig h t colors, m a k ­
in g 'th e m  easily  recognised.

T he u n it  is f itte d  w ith  all 
th e  condensers a n d  re s is to rs  
assoc ia ted  w ith  th e  r.f. and 
co n v e rte r stages, so t h a t  it 
com es read y  fo r feed ing  into 
an y  good 455 Kc. in te rm e d ia te  
channel.

We hope to  give fu r th e r  d e ­
ta ils  o f th is  u n it  a n d  su ita b le  
c ircu its  in  n e x t m o n th ’s issue.

Page Twenty-nine

T HE Aegis M a n u fa c tu rin g  
C om pany h a s  ju s t r e ­
leased  a  new  tu n in g  

u n it  w h ich  shou ld  ap p e a l to  
th e  am b itio u s se t-b u ild e r  w ho 
w a n ts  a  receiver w ith  wide 
coverage a n d  excep tional p e r ­
fo rm ance .

T he u n it is rea lly  th e  com ­
p le te  f ro n t  end  of a receiver 
a n d  com es to  you as a un it, 
w ith  tu n in g  condenser, dial, 
sw itch ing  an d  a ll w ired up. I t  
is  a  p a r tic u la r ly  sim ple job to  
bu ild  th e  u n it  o n  to  a  su itab le  
chassis , th e re b y  dodging th e  
m a in  d ifficulties in  th e  co n ­
s tru c tio n  of big sets.

T he u n it is a  fine exam ple of 
w ell-en g in eered  r.f. co n s tru c ­
tion , w ith  a  ca refu lly  ca lib ra ted  
d ia l, 29 to  1 ra tio  drive, fly­

REAR VIEW OF THE UNIT, SHOWING R.F. AND CONVERTER
VALVES
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QUALITY AMPLIFIER (Continued)

th e  am p lifie r w ith  a  p h a se -  
sp li t t in g  valve a h e a d  of th e  
6SN7GT, w h ich  th e n  allow s 
o n e  side of th e  p ick -u p  to  be 
e a r th e d .

I t  m akes th e  job m ore s u i t ­
ab le  fo r use w ith  a  rad io  tu n e r, 
to . I t  is possible to  g e t sp li t-  
p h a se  detec tion , a n d  feed  'i t  
d ire c t to  th e  g rid s o f th e  
6SN7GT, bu t, aga in , th e  schem e 
is a  l i t t le  too  u n co n v en tio n a l 
to  be ap p rec ia ted .
Voltage Checks.

T o  m ake  su re  th a t  th e  a m ­
p lifie r is in  p ro p er o p e ra tin ig  
co n d itio n  a  check  of vo ltages 
sh o u ld  be m ade  w ith  a m u lt i­
m e te r  h av in g  a n  in te rn a l  r e ­
s is tan c e  ra t in g  of 1,000 ohm s 
p e r  volt.

As w ill be expected  from  th e  
u n co n v e n tio n a l pow er . supp ly  
a r ra n g e m e n ts , vo ltage check ­
in g  is also  unusua l. T h e  firs t

suggestion  is to  check  th e  p la te  
vo ltage of th e  o u tp u t valves, 
m easu rin g  from  c e n tre - ta p  of 
th e  o u tp u t tra n s fo rm e r  to  th e  
c a th o d e  te rm in a l on th e  807 
valve sockets. T h is shou ld  
re a d  ab o u t 375 to  400 volts.

B ias fo r th e  o u tp u t valves 
is re a d  across th e  300 ohm  
b ias resis to r, a n d  shou ld  be 
35 to  40 volts.

H igh  te n s io n  fo r th e  d river 
s ta g e  shou ld  be checked  a t  th e  
h .t. en d  of th e  50,000 ohm  
p la te  feed resis to rs  a n d  shou ld  
be a b o u t 250 volts.

B ias on  th e  6SN7GT shou ld  
be from  3 to  4 volts.
Troubles.

Of th e  troub les rep o rted  
from  bu ilders w ho h av e  b u ilt 
up  d irec t-coup led  am plifiers 
from  th e  a r tic le s  in  th e  A pril 
a n d  Ju n e  issues, th e  only one 
w o rth  m e n tio n in g  is hum .

T here  seem s to  be som e fu n n y  
effects possible w ith  th e  tw o 
h ig h  te n s io n  supplies a t  d iffe r­
e n t  p o te n tia ls . Possibly th e  
p h ase  of th e  rec tified  c u rre n t 
com es in to  th e  p ic tu re . In  
som e cases a  rev e rsa l of th e  
leads to  e i th e r  one of th e  re c ­
tif ie r  valves will re su lt  in  a  
curve. J u s t  ch an g e  over lead s  
from  p la te  to  p la te .

I f  h u m  is en co u n te red  th e  
firs t s tep  is to  d iscover w h e th e r  
th e  h u m  com es in  w ith  th e  
s ig n a l from  th e  p ick -up , o r 
w h e th e r  i t  occurs la te r  on  in  
th e  am plifier. I f  th e  h u m  d e­
creases w ith  th e  o p era tio n  of 
th e  volum e con tro l, i t  is a s ­
sum ed  to  be picked up  by th e  
p ick -u p  leads, o r th e  p ick -up . 
S h o rte n in g  a n d  sh ie ld ing  leads 
can  be tr ie d . E a r th  th e  p ick ­
up fram e, also  th e  m o to r 
fram e.

I f  th e  h u m  is c o n s tan t, i r re ­
spective of th e  volum e co n ­
tro l se ttin g , th e n  it  c a n  be a s ­
sum ed  to  be in  th e  am plifier 
itself, an d  th e  reversa l o f th e  
rec tif ie r p la te  con n ectio n s ca n  
be tr ied . I f  th is  fails, o r m ak es 
th e  h u m  worse, a n  e lec tro ly tic  
condenser ca n  be tr ie d  w ith  its  
positive te rm in a l o n  th e  n e g a ­
tive  side of th e  385 volt h ig h  
tension , a n d  th e  n eg a tiv e  te r ­
m in a l e a r th e d  to  th e  chassis , 
w h ich  is  also  th e  n eg a tiv e  side 
of th e  250 vo lt h ig ih  te n s io n  
supply . T h is condenser shou ld  
n o t a ffec t th e  rep ro d u ctio n  in  
a n y  w ay, b u t if i t  m akes th e  
h u m  w orse i t  in d ic a te s  th a t  
th e  rec tifie r  connections w a n t 
revers ing  as  m en tio n ed  above. 
W ith  th re e  versions of th e  o r ­
ig in a l am p lifie r w hicih  we h av e  
b u ilt we h av e  n o t h a d  an y  
h u m  tro u b le  a t  aU, an d  a ll 
th re e  o p e ra te  in  su ch  a  m a n n e r  
t h a t  you n eed  to  lis te n  in-> 
te n tly  to  discover w h e th e r  th e y  
a re  sw itched  on  o r  off.

$ a v e  J V i o q e y  w i t h  a ..........................
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Shortwave Review Co“ J y
NOTES FROM  MY DIARY

FREQUENCY & SHO RT­
WAVE BEAMS

As m ore an d  m ore lis ten e rs  
each  m o n th  seem  to  be ta k in g  
a n  in te re s t in  S ho rt-w ave  
lis ten in g  a n d  so m an y  a re  u n ­
fa m ilia r  w ith  th e  S ho rt-w aves 
I  feel su re  a  p o rtio n  of a n  
a r tic le  w ith  th e  above h ead lin e  
in  “London C alling” will be of 
g re a t service to  th e se  new ­
com ers to  o u r g ran d  o ld  hobby.

D adio w aves a re  e lec tro ­
m a g n e tic  wavea), a n d  follow  
th e  u n iv ersa l law  of w ave m o­
tio n —th a t  is, th e  frequency  of 
th e  w aves m u ltip lied  by th e  
le n g th  of th e  w aves is a co n ­
s ta n t ,  a n d  th is  c o n s ta n t de- 
d epends on ly  on th e  m edium  
th ro u g h  w h ich  th e  w aves a re  
p ro p ag a ted , and , of course, is 
abso lu te ly  fixed. R adio  w aves 
tra v e l w ith  a  velocity  equal to  
th e  velocity  of lig h t; th a t  is
300,000,000 m e tres  p e r second. 
We can , th e re fo re , specify  th e  
p a r tic u la r  w ave we a re  using 
equally  well by re fe rrin g  e ith e r  
to  its  le n g th  or to  its  f re ­
quency.

R elationship  Between Fre­
quency and W avelength

In  th e  early  days of rad io , 
th e  use of w aveleng ths w as 
fa ir ly  un iversa l, b u t la te r  th e  
use of frequencies w as found  
to  be m ore conven ien t from  
m a n y  p o in ts  of view, an d  th e re  
is a  grow ing tre n d  everyw here 
now adays to  use frequency.

You can  u n d e rs ta n d  th e  r e ­
la tio n  betw een  w aveleng th  an d  
frequency  if  you th in k  of th e  
sim ple ana logy  of sea  w aves 
m oving to w ard s th e  beach , a n d  
rem em b er th a t  th e  w ave leng th  
is th e  d is tan ce  betw een  th e  
c re s t o f one wave an d  th e

n ex t, a n d  th e  frequency  is th e  
n u m b e r o f w aves w h ich  p ass  a  
g iven p o in t in  a  g iven  tim e.

To go back  to  rad io  waves, 
th e  w aveleng ths m ost usefu l 
fo r lo n g -d is ta n ce  tran sm issio n  
a re  th o se  betw een  11 m e tres  
a n d  49 m e tre s  in  len g th . O th e r  
w aveleng ths a re  m ore u sefu l 
fo r o th e r  d istances. F or sh o r t-  
d is tan ce  b roadcasting , fo r ex ­
am ple, we m ay use a  longer 
w ave leng th  betw een  200 an d  
550, o r  even up  to  1,500 m e tres ; 
a n d  som e m odern  rad io  se ts  
use very s h o r t  w ave leng ths 
dow n to  th e  o rd er of 3 m etres.

T he frequency  of a  w ave— 
th e  n u m b e r of w aves th a t  go 
p as t a  given p o in t in  a  given 
tim e, or, to  p u t i t  in  a n o th e r  
way, th e  ra te  a t  w h ich  th e  
c u rre n t in  th e  tra n sm ittin g  
ae ria l is chang ing , p er second 
—is expressed  e ith e r  in  cycles 
or in  kilocycles o r  in  m eg a­
cycles, in  a ll cases th a t  n u m ­
ber p e r  second. T he f re ­
quency given in  kilocycles is 
th u s  th e  n u m b er of tim es  per 
second, expressed  in  th o u san d s, 
th a t  th e  c u rre n t ch an g es in  th e  
ae ria l. In  m egacycles, i t  is 
th e  sam e th in g , expressed  in  
m illions.

So if we w a n t to  convert a 
frequency  to  a w aveleng th , we 
divide 300,000,000 by th e  f re ­
quency. T he m iddle of th e  
o rd in ary , m edium -w aV e b an d  
is ap p ro x im ate ly  1,000,000 cycles 
p e r  second; a n d  300,000,000 
over 1,000,000 gives us 300, 
w h ich  is th e  m idd le of th e  
m ed iu im -w ave band .

If, in  th e  sh o rt-w av e  ran g e , 
we divide 3,000,000 by th e  f re ­
quency  in  e i th e r  kilocycles o r 
m egacycles, we get th e  answ er 
ag a in  in  m etres. T hus, a f re ­
quency of 9,600 kilocycles co r­
resp o n d s to  31.25 m etres. B u t 
9,600 kilocycles is exactly  th e  
sam e th in g  as 9.6 m egacycles.

So we divide 300 by 9.6 a n d  
ag a in  ge t 31.25.

I f  we w an  to  go th e  o th e r  
w ay .round a n d  convert m e tres  
in to  m egacycles or kilocycles, 
we div ide 300,000 by th e  w ave­
le n g th  in  m e tre s  a n d  get th e  
answ er in  kilocycles— or divide 
300 by th e  w ave leng th  in  
m e tres  a n d  ge t th e  an sw er in  
m egacycles.

As a  m a tte r  o f convenience, 
a ll th e  frequencies betw een  9.5 
a n d  9.7 m egacycles a re  usua lly  
re fe rre d  to  a s  th e  9-m egacycle 
b an d ; a n d  th e  w av e len g th s  to 
w hich  th e se  co rrespond  an d  
w hich  ex ten d , ac tu a lly , from  
30.93 m e tres  to  31.58 a re  g en ­
era lly  re fe rre d  to  as  th e  31- 
m e tre  band .

NEW STATIONS 
Radio Noum ea, 3.41 m.c.
87.97 m et.:

W ith  a  slogan , “La Voix de 
la  F ra n c e  d an s  la  P acifique,” 
th is  s ta tio n  is h e a rd  from  5— 
8 p.m . R ep o rted  by A rtn u v 
C ushen.
WWHV, M aui. T h is  is th e  call 
of T he B u reau  of S ta n d a rd s  
S ta tio n  rec en tly  es tab lish ed  on 
th e  H aw aiian  Is lan d  of M aui. 
T im e a n d  frequency  s ta n d a rd s  
a re  being  b ro ad c as t ex p e ri­
m e n ta lly  on  5,000, 10,000 an d
15,000 kc.

T he s ta tio n  is m odu la ted  
w ith  a  s ta n d a rd  440 cycle A 
as  well a s  aud io  pu lses a t  
a c cu ra te  1 second  in te rv a ls . 
T he audio  to n e  s ta r ts  a t  th e  
h o u r a n d  con tin u es fo r four 
m in u tes , followed by one m in ­
u te  of silence. T h is sequence 
is re p e a te d  th ro u g h o u t th e  
hour. G reenw ich  M ean T im e 
is given in  code every five m in ­
utes. All tran sm iss io n s  a re  in -  
terup t.ed  fo r a b o u t four m in ­
u te s  c n  th e  h o u r a n d  h a lf -  
h o u r an d  fo r . ab o u t 30 m in u tes
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SHORTWAVE REVIEW (Continued)

a t  5 p.m . a n d  5 a.m . (R adio 
an d  E lectronics.) 
VERIFICATIONS

M r. B e a ttie  say s: “A few 
verifica tions h av e  tr ick led  in  
over th e  p a s t few  w eeks:

K G EI (9.79 m e t.) , KGEX 
(17.78 m .c.), CKCX, CXLX, 
CBLX, CHOL, CKLO, VLX 
(6.13 m.c.) TAP a n d  LKQ.

I  h av e  h a d  th e  sa m e  ex p e ri­
ence w itih  LRY a n d  LRS as 
o th e rs ; m o n th ly  schedu les a re  
a rr iv in g  by a ir-m a il b u t o ther-- 
w ire no answ er to  re p o rts .”

SAYS WHO?
H ere is a lis t of loggings from  

Mr. A llan B eattie , o f Sydney: 
Voice of America:

K N BI (21.63), K 6EI (21.49), 
KNBA (21.46), KNBX (17.83), 
H onolulu (17.80), K6EX (17.78), 
M an ila  (17.76), M an ila  (15.33), 
H onolulu  (15.25).—All th e  above 
com e in  a t  good s tre n g th  in  
V. o f A R ussian  session from
1.15-1.45 p.m . All su ffer from  
ja m m in g  to  a  g re a te r  or less 
ex ten t.

M an ila  (17.76 an d  15.33).— 
O pen a t  7 p.m.

M an ila  (15.25 a n d  11.89).— 
O pen a t  8 a.m .

WLWS (17.83).—O pens a t  11 
p.m .; god signal.

A m erican  R elay  S ta tio n  in  
E urope (11.87). — Good u n til  
closing a t  8.15 a.m .

XEQQ (9.68).—F a ir  s ig n a l a t
2.30 p.m .

XEW W  (9.50). — F req u en tly  
g e ts  th e  b e tte r  o r UL13 a ro u n d
3.30 p.m.
H IZT  (9.735).—Good a t  7 a.m . 
an d  10 p.m .

VP4RD (9.625).—F a ir  from  8 
p.m .; local new s a t  8.45 p.m.

T IP G  (9.615). — Good from  
open ing  a t  10.15 p.m.

HH3W (10.135).—Very w eak 
a ro u n d  10 p.m .
H P5J (9.605>.—W eak to  fa ir  
from  a ro u n d  9 p.m . ,

HP5A (11.695).—Nice s tre n g th  
a t  10 p.m .
CE960 (9.595).—Q uite a  fa ir  
s ig n a l from  9.30 p.m ., a f te r  th e  
In d ia n  on  9.53 m /c  closes.

Leipzig (9.73).—F a ir  a ro u n d  
4 p.m .
K2PA (9.535). — G ood a ro u n d
3.30 p.m.

HED7 (15.12).—F air, b o th  a t

8 a.m . a n d  a t  11 p.m.
M onte C arlo  (9.79).—Good a t  

4 p.m.
M onte C arlo  (7.35).—W eak a t  

4 p m .
BEF7 (11.913). — Good in  

ta lk s  a t  11 p.m.
BEF8 (15.17).—Good a t  8 p.m .
BED9 (7.215).—A nnounces as 

“Voice of F ree  C h in a  in  T a i­
w a n ”! new s 8 p.m .

N o rth  S h en sh i (10.26).— Good 
n ig h tly .

R ad io  M alaya (7.20).—Good 
m ost n ig h ts  from  ab o u t 8.30 
p.m.

BFEBS (7.25 a n d  9.825). — 
B o th  rea lly  good w hen  re lay ing  
cricket.

ZL3 (11.81).—G ives S aigon  a 
b e tte r  b reak  now; frequency  is 
ch an g ed  a t  7.25 p.m.

Ceylon (21.70).—Very good a t  
7 p.m.

H ue (7.205).—F a ir  to  good 
n ig h tly ; defin itely  an n o u n c es  
u n d e r  tru e  colours now.

YD13 (7.295).—W eak n ig h tly .
• B u k ittin g i (10.57). —  W eak 

a n d  noisy.
DZH6 (6.03).—F a ir  to  good 

n igh tly .

V / . V . V ^ V A \ \ V . V . V . V . V . V . V . V . , .V .V . , .V .V .V . , .V .V .V . ,.V . , . V . V . ' ,V ,V

HERE IS A LIST OF SOME THAT CAN BE FOUND EASILY
Meg. W /L ’g th Call Sign L ocation Tim es

6.01 49.92 R adio  B angkok Siam 10-11 a.m .; 10 p.m .-1.30 p.m.
6.03 49.75 DZH-6 M anila 8 p m .
6.035 49.72 R ad io  M onte C arlo 7-8 a.m . (M ondays)
6.05 49.59 GSA London News an d  co m m en tary  in  E ng­

lish  fo r E urope, 7.45-8 a.m .
6.065 49.46 HC2FQ G uayaqu il 4.30 p.m .
6.08 49.34 M unich  I I I 1.15-8 a.m .
6.105 49.15 WLKS K ure O pens a t  6.30 a.m.
6.18 48.54 GRO London News a n d  co m m en tary  in  E n g ­

lish  for Europe, 7.45-8a.m.
6.20 48.4 P a ris  In te r P aris 4-7 a.m .; 9 p .m .-12.30 a.m .
6.672 44.96 U n ited  N atio n s G eneva News in  E ng lish  a t  4.30 a.m .
6.77 44.31 FEBS S ingapore O pens a t  7.15 p.m .
7.105 42.22 R ad io  B angkok Siam 10 a .m .- l l  a.m ; 10 p .m .-li30  a.m .
7.005 42.82 R adio  B angkok Siam 7-10 p.m . (special E ng lish  se r-  

vice W eds. 8.30-9 a.m .).
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7.153 41.94
8

BEF-8 C hungk ing 6.35-10.35 p.m .; 10.45-1.50 a.m .
7.21 41.61 GWL London News a n d  com m en. 7.45-8 a.m .
7.225 41.53 VUD-10 D elhi 10.45 p.m.
7.23 41.49 GSW L ondon 7.45-8 a.m .
7.25 41.38 M unich  IV 1.15-8.15 a.m.
7.26 41.32 GSO L ondon 7.45-8 a.m .
7.32 40.98 G R J L ondon 7.45-8 a.m .
7.46 40.21 TGDA Q uezaltenango A round 3.30 p.m .
9.825 30.53 GRH L ondon 4-5.45 p.m.
9.69 30.96 GRX L ondon News an d  co m m en tary  in  E ng­

lish  fo r E urope 6.45-7 a.m .
9.675 31.01 GW T L ondon D itto
9.645 31.11 LLH Oslo 9 a.m .-N oon in  specia l p ro ­

g ram m e to  w h a lin g  fleet; E ng ­
lish  every q u a r te r  hour.

9.623 31.17 GWO L ondon 7.45-8 a.m .
9.525 31.50 GW I L ondon 6-6.45 a.m ., E ng lish  for Europe.
9.45 31.73 LRY B ueonos Aires 12.15-3.57 p.m .; News in  E glish  

a t  12.18, 1, 2 3 a n d  3.52.
9.00 33.36 R adio  K O L-IS  RAEL Tel Aviv R ep o rted  open ing  a t  5.30 am . 

a n d  ag a in  a t  2.45 p.m., w ith  
nev.'s in  E nglish .

11.65 25.73 R ad io  B angkok Siam 10-11 c.m .; 10 p .m .-1.30 a.m .
11.715 25.61 H EI-5 B erne 5.15-7.30 p.m .
11.74 25.55 R adio  P a k is ta n L ahore News in  E ng lish  a t  noon, 5, 8 

a n d  10 p.m .; 12.45 a n d  2.30 a.m .
11.78 25.47 ZL-3 W elling ton 5-7 p.m.
11.80 25.42 GW H L ondon 4-5.45 p.m . (Pacific S ervice).
11.82 25.38 GSN L ondon D itto .
11.85 25.32 LLK F re d rik s ta d 8-8.45 p.m .; a re  ask in g  fo r r e ­

ports.
11.865 25.28 HER-5 B erne 5.15-7.30 p.m .
11.86 25.30 GSE L ondon News an d  co m m en ta ry  in  E ng­

lish  for E urope, 6.45-7 a.m .
11.88 25.25 LRS B ueonos Aires 8.30-11.27 a.m .
11.913 25.18 BEF-8 C hungk ing 10.45 p.m .-1.50 a.m .
11.96 25.08 Moscow E nglish  a t  11.30 a.m .
15.14 19.82 G SF London 4-5 p.m.
15.17 19.78 BEF-8 C hungking 6.55-10.35 p.m.
15.18 19.76 W elling ton 5-7 p.m.
15.18 19.76 GSO L ondon 8-10 p.m.
15.19 19.75 O IX -4 L ah ti H eard  well a ro u n d  2 p.m.
15.26 19.66 G SI London 4-5.45 p.m . (Pacific Service).
15.28 19.63 ZL-4 W ellington H eard  m orn in g s a n d  afte rn o o n s
15.30 19.61 GW R L ondon A round b re a k fa s t tim e.
15.30 19.61 FEBS S ingapore O pens a t  7.15 p.m .
15.305 19.61 H ER-6 B erne 1-2.30 p.m.
15.34 19.56 RW-102 Moscow O pens a t  10 p.m.
15.39 19.49 RW -99 Moscow E nglish  a t  11.30 a.m .
15.41 19.46 RW -96 Moscow E nglish  a t  11.30 a.m .
17.715 16.93 GRA L ondon 6-8 p.m.
17.81 16.84 GSV L ondon 8-10 p.m.
17.825 16.83 LLN F re d e rik s ta d £-8.45 p.m .; a re  ask in g  for r e ­

ports.
21.55 13.92 GST L ondon 4-8 p.m.
21.47 13.97 GSH L ondon 8-10 p.m.
21.67 13.84 LLP F re d e rik s ta d 8-10 p.m .; ask in g  for rep o rts .
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ONE-VALVE SETS (Continued)

in  i t  a n d  is exactly  th e  sam e as 
if  a  se p a ra te  tr io d e  a n d  p e n ­
tode w ere used. As w ith  th e  
o th e r  tw o circu its, capac ity  
coup ling  fro m  th e  a e r ia l to  
g rid  coil is used C l. E ith e r  
one of th e  sm a ll cap ac ity  
tr im m e r type  condensers m ay 
be used  for th is  pu rpose or an  
o rd in a ry  m idge t v ariab le  con­
den ser of 50m m fds. C2 ca n  be 
O.OOOSmfd or you can  m ake  use 
of an y  o th e r  condenser you 
m ay  have on  h an d , or aga in ,

“Radiomac” 
N A M E  P L A T E S

Dress up your equipment with 
these plates—Black with brass 
lettering. Size 1^4” x i” — in 

the following titles:
Aerial 
A ttenuator 
Band Set 
Band Spread 
Broadcast
B.P.O.
Buffer
Crystal
C urrent
C.W.
Doubler
Earth
Filam ent
Focus
Gain
Grid
High
In p u t
In tensity
Key
Low
Microphone 
Milliamps 
Mixer 
Monitor 
Modulator 
Neutraliser 
Off-On 
Ohms 
Oscillator 
O utpu t 
Preamp

Phone
Phones
Pick-up
Plate
Play-back
Power
Power-amp
Record
Radiation
Receive
Rectifier
Regeneration
Short-W ave
Selectivity
Selector
Speaker
Sweep
Sync.
Tone 
Transm it 
Tuner 
Volts 
Vernier 
Volume 
Wave Change 
X Shift
Y Shift 
X Amp
Y Amp 
Radio
A Battery 
B B attery 
C B attery

4d. Each
PRICE’S RADIO 

5 & 6 Angel Place,, Sydney

you m ay  p re fe r  to  use th e  
b a n d -sp re a d  m e th o d  show n in  
fig. 1.

T h e  re a c tio n  coil feedback  
L2 is co n tro lled  by th e  v a r i­
ab le res is to r R l l  w hich  shou ld  
be ap p ro x im ate ly  5000 ohm s. 
You m a y  p re fe r  to  use th e  
u su a l condenser m ethod , in  
w h ich  case a  0.00015mfd v a r i­
ab le shou ld  be su b s titu te d  fo r 
th e  resis tan ce . I  p re fe r  th e  
condenser. R2 an d  C3 a re  th e  
u su a l g r id -lea k  a n d  condenser 
com b in atio n  a n d  w ith  th e  
1B8GT, lm e g  a n d  0>0003mfd 
will be found  ab o u t r ig h t. An 
0.00025 or 0.0003mfd will also 
be sa tis fac to ry  fo r th e  series 
condenser. I f  you decide to  
use a  co ndenser fo r rea c tio n  
con tro l in s te a d  of th e  resis to r, 
th e  condenser C4 w ill n o t be 
essen tia l. W ith  th e  res is tan ce  
m e th o d  i t  h a s  to  be used to  
s to p  th e  D.C. sh o r tin g  to  e a r th  
w h ilst a t  th e  sam e tim e  allow ­
in g  feedback  to  th e  rea c tio n  
coil. R3 is th e  u su a l 0.25meg 
p la te  coupling  re s ito r  th ro u g h  
w h ich  is supp lied  th e  H.T. to  
th e  anode of th e  detec to r, 
w h ils t C5, w h ich  c a n  be 0.01 
m fd , provides th e  coupling  to  
th e  grid  o f th e  p en to d e  section . 
R4 is th e  u su a l g rid  res is to r 
of 0.5meg. In s te a d  of th is  b e­
ing  ta k e n  d irec t to  e a r th  it  
is connected  in  series w ith  R5 
w h ich  provides a u to m a tic  b ias; 
th e  value being 1500ohms. T he 
condenser show n across R5 is 
th e  usua l 25 or 50m fd ca th o d e  
b y lp a ss  type  w hich  is essen tia l 
if  fu ll qua lity  o u tp u t is re -  
qured . T h e  o u tp u t to  th e  
sp e ak e r is ta k e n  from  th e  a n ­
ode v ia th e  sp e ak e r t r a n s fo r ­
m e r in  th e  u su a l w ay; th e  
sc reen  going d irec t to  H.T. All 
th re e  c ircu its  described  use 
th e  series ca p ac ity  m e th o d  of 
coup ling  to  th e  ae ria l, b u t if 
th is  does n o t give su ffic ien t

BARGAIN CORNER
A dvertisem ents for Insertion  in  

th is colum n are  acrapted  free  of 
charge from  readers who are  d irect 
subscribers, or who have a regular 
order p laced w ith a  newsagent. 
Only one advertisem ent per issue is 
allowed to any  subscriber. M ini­
m um  16 words. W hen sending in  
your advertisem ent be sure to m en ­
tion  th e  nam e of th e  agen t w ith  
whom you have your order placed, 

or your receipt num ber if you are  
a  d irect subscriber.

FO R  SALE, RA IO -FA  Bedix re ­
ceiver; R.C.S. TB35 D river 
T ransform er, 35 mm. sound films, 
variety  of subjects; S tean e’s Dy- 
n ap h o n  and  T ransform er. Ap­
ply J. W. N airn, Morwell, Vic.

F O R  SALE, new counter-balanced 
b all-bearing  R otherm el crystal 
p ick-up; £ 5 . Apply R. Maxwell, 
135 M aloney street, M ascot, 
N.S.W.

FO R  SALE, Com m unications R e­
ceiver, K R /C R /11  0AR7), com­
plete in  rack  w ith a ll coils from  
140 Kc. to 25 Me. O perated  from  
12 volt b a tte ry  or 240 a.c. P e r­
fect order, as new; £ 6 0 . B. B. 
H ardinge, H orsham , Vic.

W ANTED TO BUY, T est Equip­
m ent, Palec VCT or sim ilar, 
oscillator and  good m ulti-m eter. 
W rite '•8513," c /o  R adio W orld, 
Box 13, M ornington, Vic.

selectiv ity , induc tive  coupling  
m ay  be used by co n n ectin g  th e  
a e r ia l to  a  sm all coil coupled 
to  L I; th e  o th e r  en d  going 
d irec t to  e a r th , a s  h a s  been  
described  several tim es  in  
th ese  colum ns. T he se t will 
w ork q u ite  well w ith  H.T. as  
low as  45 vo lts  b u t g re a te r  
o u tp u t will be o b ta in ed  w ith  
a  h ig h e r  H.T. voltage.

T h e  se t can  be b u ilt in  a  
ca b in e t of very sm all d im e n ­
sions by using  one o f th e  3-2- 
in c h  p erm ag  speakers a n d  p o r t­
ab le type A an d  B b a tte r ie s . 
A suggested  lay o u t a n d  p an e l 
a r ra n g e m e n t being show n in  

fig. 5.
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UNE
TRANSFORMERS OF DISTINCTION

LINE TO VOICE COIL MATCHING TRANSFORMERS
The correct value of prim ary im­

pedance for parallel arrangem ent for 
equal d istribu tion  of th e  o u tp u t of an  
amplifier is found by m ultiplying the  
num ber of speakers by th e  line im ­
pedance. Take, for example, a 30 
W atts amplifier, feeding six speakers 
from  a 500 ohms line . . The required 
prim ary Impedance is equal to th e  
num ber of speakers in parallel m u lti­
plied by th e  line  impedance, i.e., 6 x 
500, which equals 3000. Thus, Type 
LV30 would be selected, as th is u n it 
has a prim ary impedance of 3000 ohms, 
and th e  six speakers would be served 
from  th e  500 ohms tappings of the  
o u tp u t transform er, as 3000 divided 
toy 6 equals 500.

Type LV30, however, will also serve 
for 12 speakers, if required, b u t they 
would th e n  foe placed in  parallel 
across th e  250 ohms tappings on the  
transform er, as 3000 divided by 12

equals 250 ohms, and th e  reflected 
load would still be correct.

In  m any installations, however, ow­
ing to  varying noise levels and other 
modifying factors, each speaker may 
be called upon to  deliver different 
am ount of power. In  these circum ­
stances, th e  primary impedance may 
be determ ined by applying the  follow­
ing form ula:—

w
Zx =  Z—

Ws
Where

Zx equals the  primary impedance to 
be determ ined 

Z equals th e  value of line imped­
ance to  be used,

W equals th e  power in  watts from 
th e  amplifier,

Ws equals th e  required power for 
each speaker.

As an example, a 30 W atts amplifier 
using 500 ohm line o u tp u t is to  have 
5 speakers and each speaker is to  have 
th e  following power d istribu tion :—

ipeaker W atts Method of Calculation Impedance
No. Each Z x W _i_ Ws Reqrd.-Zx Type No.
1 10 500 x 30 4- 10 15C0 Use LV20
2 8 500 x 30 4- 8 1875 Use LV20
3 3 500 x 30 4- 3 5000 Use LV30
4 5 500 x 30 -4- 5 3000 Use LV40
5 4 500 x 30 4- 4 3750 Use LV50

Substitu ting  LV20 ( 2000 ohms) for 
speaker No. 2, and LV40 (3500 ohms) 
for speaker No. 5 means th a t  standard 
u n its  may be used with a slight de­
crease in power to speaker No. 2 and a

sight increase in power to  speaker 
No, 5.
These five transform ers when wired in 
parallel would present a term inal 
impedance of 515 ohms approximately, 
which is a negligible degree of m is­
matching.

HIGH FIDELITY LINI? TO VOICE 
COIL TRANSFORMERS

The following high level line  to  voice 
coil or recording head in p u t tran s­
formers are complementary to  the  
"A.F'.’ an d  “A.W.” series shown last 
m onth. These transform ers are high 
fidelity un its  with an individual in ­
sertion loss of no t greater th an  0.5 
db and a frequency range 4 - /-  0.5 db
25 cps to  15 Kc/s.

Reference to th e ir dimensions will 
indicate th e  large core structures 
adopted to keep iron d istortion to  
negligible proportions by th e  use of 
low flux inductions a t th e  maximum 
signal voltages incurred.

ITEM 70 Type No. VW15 
Primary Z: 500 ohms 34 db. 15 W atts 
Secondary Z . . . .  15 ohms Voice Coil 
Base: 2%x2%x3-7/16”H. Wgt.: 3 lbs. 
M ntg: V 1 4 ...................... “S” is 1!4”

ITEM 71 Type No. VW126
Primary Z: 500 ohms 39 db. 45 W atts 
Secondary Z 12 ohms tapped 6 ohms 
Base: 4y4x4x33/4”H .. .. Wgt.: 8 lbs. 
Mntg.: V S 1 0 .....................“S’* is 2ye”

ITEM 72 Type No. VW8«
Primary Z: 500 ohms 39 db. 45 W atts 
Secondary Z 8 ohms tapped 4 ohms 
Base: 4'/4x4x3%”H .. .. Wgt.: 8 lbs. 
Mntg.: V S 1 0 .....................“S” is 2I/g”

ITEM 73. Type No. VW205
Primary Z: 500 ohms 39 db. 45 Watts; 
Secondary Z, 2 ohms tapped 0.5 ohms 
Base: 41/4x4x3:?i”H .. . Wgt.: S -bs. 
Mntg.: V S 1 0 .....................“S” is 21/a”'

RED LINE EQUIPMENT 
PTY. LTD.

TRANSFORMER ENGINEERS
WORKSHOP: Cent. 4773, 2 Coates Lane. Melb. 
3ITY O FFICE: MU6895 (3 lines), 157 Elizabeth 

Street, M elbourne.

K E E P  THIS CATALOGUE 
C ut and File for Reference

DISTRIBUTORS:
VICTORIA: H om ecrafts Pty. L td.; A rthur J.. 

Veall Ptv. L td.; Radio P a rts  Pty. L td.; Howard 
Radio; A. G. Healing Ltd.; Healings Pty. L td.; 
Lawrence & H anson Electrical (Vic.) Pty. 
L td.; M otor Spares L td.; W arburton Frankii 
(Melb.) Ltd., and  all leading wholesalers. 

V.S.W.: U nited Radio D istributors Pty. L td .;
H om ecrafts Pty. Ltd.

QUEENSLAND: A. E. H arold; B. M artin ; D en- 
radio Industries (M aryborough); J . M ichael- 
more & Co. (M ackay).

SOUTH AUST.: G errard  & G oodm an; Radio 
W holesalers Pty. L td.; Newton M cLaren Ltd. 

TASMANIA: Noyes Bros. (Aust.) Pty. L td.; 
Lawrence & Hanson Electrical Pty. Ltd.

A GUARANTEE OF DEPENDABILITY
Prin ted  by “Post” Newspapers Pty. Ltd., M ornington, for the  p roprieto r of the  A ustralasian  Radio World, 

A. G. Hull, Balcombe Street, M ornington, Victoria.
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AEGIS KC.5

b : a n :d = s ; p j r : E ^ d : l:n : g

T U N IN G  UNI T
Aegis does i t  again! This time it’s a m ulti-band tun ing  un it, specially developed for th e  Custom 

b u ilt Console of the m odern lounge! The u n it is actually the en.tre “Front End” of a radio 
receiver, completely assembled and wired and accurately calibrated in megacycles and aligned. For 
those who are especially keen on listening to  exciting Overseas Broadcasts direct from their origin, 
plus hundreds of am ateur radio operators, talking to one another all over the  world; small ships 
a t sea, aircraft, police and standard broadcast interstate , we highly recommend the^ Aegis KC.5. 
Tuning on the Shortwave Bands is ju st as easy as tuning th e  Broadcast. Once a Station is logged 
on this beautifully clear dial, you can rest assured it will appear a t the  same position next time.

\

Complete coverage of all popular 
bands obtained with FIVE SWITCH 
POSITIONS. (550-1630 Kc), <3.4-4.05 
Me), (5.8-7.5MC), (9.4-12.3 Me), (13.9- 
18.2 Me).
Bands indicated on dial include 16, 
19, 20, 25, 31, 40, 49, 80 Metres, and 
Standard Broadcast.
Multi-coloured, full vision, illum in­
ated dial. 12yz” x 7^4”.
Band change switch operates Auto­
m atic Band Indicator on dial face. 
Fly wheel spin tuning shaft. 
Provision for “Magic Eye” tuning 
indicator.
Positively no back lash on dial drive 
with 29:1 Ratio.
^Special Perspex dial pointer pre­
vents incorrect logging.

All coils possess high quality, ad­
justable, iron-dust cores.
Trimmers have high “Q” factor.
Best quality Moulded Mica, Ceramic 
and Paper Condensers incorporated in 
circuit.
I.R.C. Resistors used throughout. 
Stablised Voltage Control on Screens 
or both R.F. and Converter valves. 
R.F. Stage on all wave bands. 
Something New and Exclusive in Dial 
Escutcheons.
A.W.A. three-gang Tuning Condenser 
floated on Rubber.
Whole un it may be m ounted on four 
rubber grommets when attached to
chassis.
All associated resistors and by-pass 
condensers included, complete.
Any num ber of valves and control 
circuits can be b u ilt around th is u n it 
to give the  desired results. (We rec­
ommend two I.F. stages using Aegis 
J20 and J21 I.F. Transformers).
Only five connections to make, to  
feed into any 455 Kc. I.F. channel. 
Gold Letter Station Transfers for all 
Australian stations supplied.

I C I S

MANUFACTURING COMPANY
PTY.
LTD. 208 Lit. Lonsdale St., 

MELBOURNE
Obtainable from Selected Wholesalers throughout Australia

SPECIAL FEATURES


