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WHEN the ormature winder finds Cotton Enamelled Wire hard to get into the slots of generators and motors he not 
infrequently resorts to excessive hammering. . . . .
The enamel film on winding wire is tough, but a hammer can inflict serious damage if used indiscriminately.
Often the saving effected by Standard Single Paper Enamel W ire is sufficient to ensure an easy fit, but there are occasions 
when even greater saving of space is requirea.
To m eet just such a need Rola Technicians have developed Rola Light Paper Enamel Wire —  a wire whose overall 
diameter is considerably less than that of S.C.E.
In foct, Rola Light Paper Enamel Wire can, with care, be wound into the same space as that occupied by Single Silk 
Enamelled Wire, WITHOUT ANY LOSS IN INSULATING PROPERTIES.

OVERALL DIAMETERS OF COVERED 
WIRE

Insulation
DCC
SCE
SPE (Rola Standard) 
SPE (Rola Special)
DCC
SCE
SPE (Rola Standard) 
SPE (Rola Special)

*  DCC 
SCE
SPE CStandard Rola) 
SPE fRola Special)

Mean Finished 
Diameter 

.060  

.057 
•0S6S 
.055
.038
.0345
.033
.0316
.0225
.0195
.018
.017

THESE A RE SAMPLES FROM ROLA RANGE 
FU LL RANGE ON A PPLICA TIO N

Size
B. & S.

FOR THOSE HARD TO FIT JOBS, SPECIFY:—

ROLA E N A M E L
W I R E

Rola Co. (Aust.) Ply. Ltd., The Boulevard, Richmond, Victoria —  116 Clarence Street, Sydney



CROW*
'ROW N" Components literally have 

everything . . . long life, rigidity, 
dependability, precision and ap

pearance.

That is why the various Fighting and Essen
tial Services use "CROW N " Components 
whenever they possibly can in all Radio 
Communication Equipment.

The exacting specifications demanded and 
so faithfully met by "CROW N" are a 
tribute to their skilled workmanship— the 
result of years of manufacturing experi
ence. The skill and experience of rhis 
organisation is at the disposal of those 
seeking better Radio Components.

"CROW N" Radio Components include: 
Tuning-Coils, B/C and S/W  Coils, Pad- 
ders, I.F. Transformers, Tuning - Dials, 
Trimmers.

"C R O W N " are now occupied manufacturing 
vital radio components for all branches of the 
Fighting and Essential Services. They are, never
theless, assiduously planning for pre-eminence in 
the post-war production o f your radio parts.

IF IT'S A "CROWN" PRODUCT IT'S 
RELIABLE

J  ’J H  I V M h i  0 1
S I - 5 3  M U R R A Y  STR EET  
P Y R M O N T  —  SY D N E Y

( t  L/n&r)

Page 2 T he A ustralasian  R adio W orld, O ctober, 1945.



T H E  A U S T R A L A S I A N
R A D I O  W O R L D

D e v o t e d  e n t i r e l y  to T e c h n i c a l  R a d i o

A L L - W A V E
and incorporating

A L L  W O R L D  D X  N E W S

*  PROPRIETOR
A. G. HULL

DUDLEY L. WALTER

♦  Secretary —
Miss E. M. VINCENT

■K Short-wave Editor —
L. J. KEAST

For all Correspondence

-K City Office —
243 Elizabeth St., Sydney

Phone: MA 2325
•K Office Hours —

W eekdays: 10 a .m .-5  p.m. 
Saturdays: 10 a .m .-12 noon

■K Editorial Office —
117 Reservoir Street, Sydney

*  Victorian Advertising 
Representative—

W. J. LEWIS,
20 Queen Street 
Melbourne, Cl 

'Phone: MU 5 1 5 4

■K Subscription Rates —
6 issues 5 /3

12 issues 1 0 /6
24  issues £1
Post free to any address.

+  Service Departments —
Back Numbers, 1 / -  ea. post free 

Reply-by-mail Queries, 1 / -  each

Vol. 10. OCTOBER, 1945 . No. 5.

C O N T E N T S
TEC H N IC A L—

Our Future Policy ............................................................. 5
Honour Roll .....................................................................................  1
Amateur Radio ............................................................................  9
The Transitron Oscillator ......................................................  11
Vibrating Power Supplies ......................................................  17
Radar's W ork With the Navy ....................................... 21
The Theory Behind Proper Amplifier Design 24 

SHORTW AVE SECTION—
Notes From My Diary ................................................................ 30
The Month's Loggings ........................................................ 32
New Stations ........... 33
The Service Pages ...................................................................... 34

EDITORIAL
M y ed ito rial in the Ju ly  issue has d raw n  sharp  criticism  from  

a read er who has just re tu rned  from  fo u r years service w ith  the 
R.A.F. H e says th a t he hates to see personal bias creeping into 
a fine m agazine. T h e  subject under discussion, to save you tu rn 
in g  up the Ju ly  issue, w as th a t old one of morse code versus 
phone fo r ham  licence qualification.

I fa il to appreciate the crack about personal bias, as I did 
not make any effort to disguise the fact th a t the opinions ex
pressed w ere my own, carried  my own signature a t the bottom 
and w ere published fo r the sole purpose of letting  readers 
know w h a t I  thought about the subject. I am not unreasonable 
enough to expect every read er to  agree  w ith everything I  say, 
but surely I have just as much righ t to express my view s as 
anybody else.

T o  m ake quite sure th a t nobody can have cause to grouch I 
will hand  over th e . editorial column this m onth to the morse 
code exponent, Con. A. Stiglish (ZL4D U ) of New Zealand.

Am ongst m any other things th is is w h a t he thinks about it: 
“M y experience in the R.A.F. as a w ireless operator has proved 
to me the value  of c.w. T o  my knowledge, the R.A.F. had  no 
overseas rad io  telephone links. Inter-com m and circuits w ere all 
c.w., some hand’ speed, some high speed. Spelling out w ords by 
phone is slow er th an  sending letters by c.w. For copying 
through Q R M  or QRN and on a busy channel, give me c.w. 
every time. In cases of emergency it is easier to rig  up a c.w. 
outfit and pow er d ra in  is lower. U sing a given pow er you will 
get fu rth er on c.w. I think th a t an  am ateur should be an  all- 
rounder, equally efficient on phone or c.w., as each has its 
advan tages and d isadvan tages.”

All of which is sound and logical, but doesn’t explain the 
reason w hy fo u r w ords pe r m inute g rea te r speed in  morse 
code should be the deciding facto r as to w hether a ham  should 
be allowed 50 w atts or 250 w atts.

— A . G . H U LL .



dio Parts 
Components

. .  fe a tu rin g

Trolitul
•  A view of the modern 
R.C.S. factory at Canter
bury, N.S.W.

All over AUSTRALIA
t

— the nam e R .C .S . is recognised by both the 
trad e  and the am ateur set constructor as 
being the trad e mark of qu a lity  in precision- 
built rad io  parts and com ponents. C o n tracts  
with a high defence priority naturally  take 
precedence over c iv ilian  requirem ents a t the 
present tim e, but the d a y  is not fa r d istan t 
when a full range of both old and sensation
a lly  new chokes, transform ers, coils and d ia ls 
bearing this fam ous trad e  mark will ag a in  
be free ly  o b ta inab le .

R.C.S. TRIM M ERS
R .C .S . Trimmers -  Two-plate 
co il trim m ers mounted on 
Trolitul base.

\
C G  15,

R.C.S. PADDERS
These padders ore of a 
special high grade type. 
The plate is made of pure 
n icke l and the base  is 
R .C .S . Trolitul.
P 2!

R.C.S. RESISTORS
R .C .S . Resistors wound with 
mchrome wire and ore sup
plied complete with pigtails.
Ohms to 1500 Ohms

I" x diam.
1500 Ohms to 10000 Ohms 

2" * diam.
C .T . Resistors

10 Ohms to 200 Ohmt^ 174. C A N T E R B U R Y  R O A D . C A N T E R B U R Y .

Trolitul —  the sem i-transparent, light-weight 
moulded insulating p lastic  •*— is exclusive to 
R .C .S . and wherever possible in the m anu fac
ture of R .C .S . q ua lity  rad io  parts and com 
ponents you will find this modern m iracle 
insulating m ateria l used as part of the basic  
construction. Sealing  wires and ^connections 
into one solid dam p-proof whole ,' the use of 
Trolitul guarantees longer life for all R .C .S . 
parts, maximum effic iency and the m ain ten
ance of factory-precision  and accu racy  for 
m any years a fte r its purchase by the custom er.

R.C.S.
RADIO PTY. LTD.

R.C.S. COILS
R .C .S . Coils are specially wound 
on exclusive one-piece Trolrtul 
formers with connecting lugs 
permanently moulded in.

F. G ang . H . Gang.
E.282. A eria l A ir Co re  E.342. A eria l A ir Cor® 
E.283. R .F. A ir Co^e E.343. R .F. A ir Co re  
E.284. O sc. A ir Co re  E.344. Osc. A ir Co re  
E.279. A eria l Permature E.345. A eria l Permature 
E.280. R .F. Permature E.346. R .F. Permature 
E.28I. Osc. Permature E.347. O sc . Permature 
T7 1 . R .F . Reaction T8 7 . R .F . Reaction
T 7 2 . R e in e r t z ____  T81 . Reinertz
SKsse ** .. — -■
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OUR FUTURE POLICY
N O W  t h a t  th e  w a r  is over and 

th in g s  a re  s ta r tin g  to  , se ttle  
b ack  to  no rm al, we feel the  
tim e  is ripe  to  le t o u r  re a d 

e rs  have  som e idea  of w h a t th e y  can 
ex p ec t from  “ R ad io  W o rld ” in the  
fu tu re .

D u rin g  th e  w ar p e rio d  we had  to  
o p e ra te  u n d e r th e  m ost d ifficult cir-

■ i'iiiiiiiiiii ■iiiriniiili ■ i l l  ■ ■ ■ ■ ■ • ■ ■ ■ I

B y

A . G. H U L L
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L o y a l A d v er tiser s

A n o th e r  h ap p y  side to  th e  
tro u b le so m e  tim es w as th e  lo y a lty  
o f c e r ta in  ad v ertisers . W hen  the  
w a r c louds loom ed, a few  a d v e r
t is e rs  w ith d rew  th e ir  su p p o rt, say 
in g  th a t  i t  cou ld  n o t help  th em  to  
ad v ertise  when th ey  did no t have 
goods to  sell. B u t th e re  w ere  o th ers  
w ho to o k  a fa r-s ig h te d  view. T hey  
d e te rm in ed  to  su p p o r t “ R adio  
W o rld ” to  en su re  th a t  it w ou ld  con
tin u e  p u b lic a tio n  an d  ho ld  to g e th e r  
th e  tech n ica l in te re s t  in rad io . To 
these  loyal a d v e rtise rs  ev ery  re ad e r  
owes a deb t o f g ra titu d e .

cu m stances. Only th e  p o o re s t q u a l
i ty  p a p e r  w as availab le , an d  m ighty  
lit t le  o f th a t ,  an d  s t irc t ly  co n tro lled  
by th e  au th o ritie s . W e used  as m uch 
p a p e r  as we w ere a llow ed  and  tr ie d  
to  do th e  b est we cou ld  w ith  it. W e 
know  th a t  th e  issues w ere  n o t up  to  
s’ta n d a rd ,  b u t ou r su b sc rib e rs  a p 
p a re n tly  a p p rec ia ted  o u r p rob lem s, 
a lth o u g h  u n d e r  censo rsh ip  re g u la 
tio n s  we w ere n o t able to  stress  
th em . B oth  o u r d irec t su b scrib e rs  
an d  th o se  w ho b u y  fro m  th e  b o o k 
s ta lls  in c reased  in n u m b ers  stead ily . 
Few  co m p la in ed  a b o u t th e  q u a lity  
o f th e  p ro d u c tio n .

The chassis of the Aegis "Little Companion" to b« featured in next month's issue. 
It is a dual-wave mantel model using five valves in all.

T h e F u tu re

N ow  o u r en th u siasm , b an k ed  up

Photograph of the finished set, which can be built from a kit of parts. Full details 
of how to build this set are to be described in next month's issue.

M an p o w er p ro b lem s d u rin g  the  
w a r w ere also  acu te , a n d  th e  Sydney 
office w as o p e ra te d  by  a p a r t- t im e  
m an a g e r, M r. W . W a lte r , an d  a 
p a r t- t im e  se c re ta ry , M iss V incen t. 
A lth o u g h  it  w as a to u g h  ,iob keep

in g  t ra c k  o f th e  m any  ch an g es of 
ad d d resses w'hich su b sc rib e rs  n o ti
fied, th ese  tw o  h a rd  w o rk e rs  m ade 
a sp len d id  .job of m a in ta in in g  e f 
ficiency on th e  business side o f th e  
p u b lica tio n . T h e ir  e ffo rts  allow ed 
th e  w hole o f th e  o rig in a l p re -w ar 
s ta ff to  devo te  them selves to  th e  
m ore se rio u s m a tte rs  o f w ar.

T he A u s tra la s ia n  R ad io  W o rld , O c to b er, 1945. P ag e  5
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RADIOKES Pty Ltd.
P.O. Box 90  

BROADWAY - - - SYDNEY

POLICY

(Continued)

o ver th o se  lo n g  y ears , is ju s t  b u rs t
in g  to  be up  an d  doing. U n fo r tu n 
a te ly , how ever, c ircu m stan ces  do no t 
p e rm it o u r  hopes to  be realised . 
G ood  p a p e r  is still qu ite  u n p ro c u r
able and  even th e  p o o r s tu ff is 
scarce . C on seq u en tly , th e re  is lit t le  
hope fo r  b ig g er an d  b e tte r  issues 
from  a p ro d u c tio n  p o in t of view. 
F ro m  th e  e d ito ria l ang le  th e re  a re  
also p rob lem s, fo r  a lth o u g h  p a r ts  
a re  now  ju s t  a b o u t free  f ro m  re-* 
s tr ic tio n s , th e re  a re  still sh o rtag es , 
an d  end less p ro b lem s in th is  d irec 
tio n . T ak e , fo r  exam ple, valves. 
P lan s  fo r  th e  use o f p re fe r re d  valve 
ty p es  have  been  p u b lished , b u t  ju s t  
t r y  an d  b u y  a 6SB 7G T  c o n v e rte r!

B it  o f  a  S cram b le

In  th e ir  sc ram b le  to  ge t back 
on to  th e  m a rk e t  th e  b ig g e r fa c 
to rie s  a re  e ag e rly  b u y in g  up  th e  
o u tp u t  o f th e  co m p o n en ts  fa c to rie s , 
an d  in som e cases these  fa c to r ie s  
a re  m ore  k een  to  p lease  fa c to ry  
b u y e rs  tfran  to  look  a f te r  th e  in 
te re s ts  o f th e  e n th u s ia s ts  a n d  ex
p e rim en te rs . F o r tu n a te ly , we have 
o u r  lo y a l su p p o rte rs . C o n sequen tly , 
we a re  ab le  to  an n o u n ce  t h a t  in 
n e x t m o n th ’s issue we w ill be d e 
ta il in g  a  m ost a tt ra c t iv e  l it t le  m a n 
te l m odel fo r  w hich a  s te ad y  su p p ly  
of com ple te  k its  o f p a r ts  w ill be 
av a ilab le  f ro m  d is tr ib u to rs  in  ev ery  
S ta te . T he w hole e ffo rt is a  tr iu m p h  
o f co -o p era tio n  an d  o rg a n isa tio n , 
an d  sh o u ld  be o f in es tim ab le  he lp  to  
th e  sm all d ea le rs  a n d  e n th u s ia s tic  
se t b u ild e rs  w ho like  to  “ ro ll th e ir

C ircu it D es ig n

T h e  c irc u it  design  is n o t  re v o lu 
tio n a ry  and  m ere ly  efobodies the  
b es t o f a ccep ted  p rac tice . T he com 
p o n e n ts  specified a re  n o t rev o lu 
t io n a ry  e ith e r, b u t  th ey  do c a r ry  th e  
m any  m in o r im p ro v em en ts  a n d  in 
c rea sed  efficiency w hich cam e to  
l ig h t u n d e r  th e  s tre ss  o f w a r re 
qu irem en ts . T he p rice  o f th e  com 
p le te  k i t  is su rp ris in g ly  low , h a rd ly ,

i f  any m ore expensive  th a n  th e  
no rm al p re -w a r  figure.

T he se t is a d u a l-w av e r w ith  five 
valves in  all, w ith  th e  co n v en tio n al 
lin e -u p  of c o n v e rte r , in te rm e d ia te , 
d e te c to r, p o w er an d  re c tif ie r  valves. 
A  n e a t la y -o u t has been  a r ra n g e d  to  
p e rm it co m p ac t assem bly  w ith o u t 
c row ding . P e rfo rm a n c e  is te rr if ic , 
an d  th e re  is so m uch  ga in  to  sp a re  
th a t  even if  a lig n m en t is n o t one 
h u n d re d  p e r  cen t, i t  is s till  possib le 
to  ge t ev e ry  w o rthw hile  s ta tio n  on 
b o th  b ro a d c a s t a n d  sh o rt w ave 
band.

A n d  T h e n  —

I t  m akes us h a p p y  to  an n o u n ce  
th a t  th e  loy a l su p p o r t o f m a n u fa c 
tu re r s  a n d  w h o lesa le rs m ak es i t  p os
sible to  s ta r t  th e  b a ll ro llin g  w ith  
th is  fine l it t le  m an te l k i t,  b ack ed  by 
a g u a ra n te e d  su p p ly  of th o u sa n d s  of 
k its  fo r  im m ed ia te  d e liv e ry  w ith  
n a tio n -w id e  d is tr ib u tio n . I t  gives 
us c o u rag e  to  fa ce  th e  p ro b lem s 
w ith  a ssu ra n ce  th a t  in  a  few  m o n th s 
tim e we w ill be sw ing ing  a lo n g  as 
m errily  as b e fo re  th e  w ar, an d  on 
a m uch h ig h er p lane.

STARTING IN NEXT 

MONTH'S ISSUE . . .

HAM 
RADIO 

SECTION

Dealing with amateur experi
mental transmitting and 

operating

ORDER YOUR COPY NOW!
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- f ^ n t t f l u r  l o l l -
I he following advertisers gave their support right through the war years. Although 

they had no need to do so, they advertised in the "Australasian Radio W orld" to enable 
it to continue publication, and thereby maintain interest in technical radio. Every reader 
owes these firms a debt o f gratitude.

L O Y A L  A D V E R T I S E R S
AUSTRALASIAN RADIO COLLEGE

— offering you a sound training in practical radto and theory.

GEORGE BROWN & CO. PTY, LTD.
— Australian concessionaires fo r  " Ultimate” receivers, which have outstanding 
perform ance on short-waves, as well as everything you desire on broadcast.

CLYDE BATTERIES PTY. LTD.
manufacturers o f the finest radio accumulators and car batteries.

EITEL-M cCULLOUGH INCORPORATED, U.S.A.
— makers o f the most efficient radio transmitting valves fo r  amateur and com 
mercial use.

KINGSLEY RADIO PTY. LTD.
— m anufacturers o f highly-efficient "Perm aclad” coils and intermediates.

J. M. MAGRATH PTY. LTD
— M elbourne’s leading radio parts wholesaler and sponsor o f "A egis” components.

W. J. MeLELLAN & CO
— Sole Australian agents fo r  the reliable " l .R .C .” resistors.

MULLARD, AUSTRALIA, PTY. LTD.
— Australian distributors o f those fine "M ullard” radio valves.

RADIOKES PTY. LTD.
— Builders o f reliable coils and radio com ponents.

R.C.S. RADIO PTY. LTD
-m akers of precision-built radio com ponents, featuring " Trolitul” insulation.

ROLA CO. (AUST.) PTY. LTD.
-offering the world’s best loud speakers.

STANDARD TELEPHONES & CABLES LTD.
— manufacturers o f the British ” Brirnar" valves.

TECHNICAL BOOK & MAGAZINE CO.
— forem ost in Australia fo r  technical books and publications.

TRIMAX TRANSFORMERS
—  makers of high-grade audio and pow er transformers.

AUSTRALASIAN RA D IO  W O R LD  joins with its readers in offering a hearty vote 
of thanks to the above advertisers for their loyal support through the troublesome war
time period.

— A. G. HULL.

T he A u s tra la s ia n  R ad io  W o rld , O c to b er, 1945. P a g e  7
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ORDER BY CATALOGUE
J 1 Transformer IF 455 KC  
J 2 Transformer IF 455 KC Permaclad No. 2 
J 5 Transformer IF 455 KC Permeability No. 1 
J 6 Transformer IF 455 KC Permeability No. 2 
J 7 Transformer IF 175 KC Permeability No. 1 
J 8 Transformer IF 175 KC Permeability No. 2 
M 1 Coils Tuning B/C  Aerial Permaclad 
M 2 Coils Tuning B/C  R.F. Permaclad 
M 3 Coils Tuning B/C  Osc. 455 KC Permaclad 
M 4 Coils Tuning B/C  Osc. 175 KC Permaclad 
M 5 Coils Tuning B/C Aerial Permeability 
M 6 Coils Tuning B /C  R.F. Permeability 
M 7 Coils Tuning B/C  Osc. 455 KC Perme

ability.
M 8 Coils Tuning B /C  Osc. 175 KC Perme

ability
H 4 Coils Tuning S/W  Aerial Permeability 
H 5 Coils Tuning S/W  R.F. Permeability 
H 6 Coils Tuning S/W  Osc. 455 KC Perme

ability
S 1 Panels Resistor 48 lugs 1 ft. x 2M>"
S 2 Panels Resistor 24 lugs 1 ft. x 
C 1 Chokes R.F. 4 Pye Ceramic Former 
C 2 Chokes R.F. 1 Pye Ceramic Former 
H 8 Coils Tuning Reinartz A ir Core 
H 9 Coils Tuning R.F. with reaction Per

meability
K1 3 Stage R.F. D/W Permeability Kit 
K2 2 Stage D/W  Permeability Kit 
KS5/D Kit Set, 5 Valve D/W. Complete Cabi

net Mantel.

going full steam ahead now to 
meet the tremendous peace-time de

mand for reliable radio parts. During 
their years of worthy war-service, AEGIS 
have developed many technical advant
ages which are being adapted for their 
enlarged post-war range.

A AEGIS COILS and PARTS are guaranteed 
of finest available components and have 
a Q. value up to the highest Overseas 
standards. Add to th a t their long-life sta- 
bility of operation and their ease of lining 
up—you’ll see it’s wise to specify AEGIS!

A e g i s
M A N U F A C T U R I N G  COMPANY

A Division of
&  H. MAGRATH PTY. LTDT 

2 0 8  Li. LONSDALE ST ., M ELB .

REPRESENTATIVES IN EVERY STATE

There is an AEGIS COIL for every application in the radio frequency spectrum



AMATEUR RADIO

A PROLIFIC POST-WAR FIELD
T H A T  m ost in te re s tin g  s to ry  

ab o u t “ R ad io  fo r  M odel 
P la n es” in “ A .R .W .” fo r  
A g u s t, 1945, d id  n o t c a r ry  an  

a u th o r ’s s ig n a tu re , b u t  I  fo r  one, 
d o n ’t  need  to  be to ld  th a t  i t  w as 
w r i t te n  by  one of A u s tra l ia ’s to p 
line  e x p o n en ts  o f hom e c ra f tsm a n 
ship  —  A. G. H u ll —  y o u r  E d ito r .

N o b o d y  in  th e  w o rld  has m ade a 
f ra c tio n  of th e  p ro g re ss  R oss A. 
H u ll has show n in  th e  ap p lica tio n
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of rad io  to  m odel a i r c ra f t  c o n tro l, 
a n d  his p a ss in g  in an  u n tim e ly  acc i
d e n t w as a g riev o u s loss to  th e  sci
ence o f ra d io  —  an d  in p a r tic u la r
—  th e  “ H a m ” w orld  o f  rad io . R ad io  
an d  a llied  hobbies sim ply  course  
th ro u g h  th e  veins o f th e  H u ll fa m i
ly  —  hence th e  tie -u p  su g g ested  by 
th e  s to ry  re fe r re d  to  —  th a t  th e  
W .I.A . a n d  M odel A ero  A ssocia tion  
sh o u ld  co -o p era te .

In  o rd e r  to  give th e  lay m a n  a v e r
bal p ic tu re  o f  ju s t  how m uch  scope 
lies b e fo re  th e  h obby  of a m a te u r  
R ad io  in  th is  p o s t-w a r  e ra , th e  fo l
lo w ing  su rv ey  is given.

B r ig h t P ro sp ec ts

D u rin g  th e  re ce n t w a r (n ice  to  
th in k  it  is in  th e  p a s t  te n s e ) ,  o ft-  
tim es I w ou ld  ru n  across peop le  
w ith  a  “ D ism al D esm o n d ” ou tlo o k  
a b o u t th e  fu tu re  o f a m a te u r  rad io . 
So m any  peop le  becom e so u sed  to  
w a r  th ey  a re  a p t  to  o v erlook  th e  
in escap ab le  fa c t th a t  w ars, espec
ia lly  th e  m o d ern  v a r ie ty , m u st su re 

* Member Inst, o f Radio Engineers (A u s t .) 
^Member W ireless In stitu te  of A u stra lia . 
*M em ber Radio Society of G reat B rita in .
*  Ex  M ajor, A . I .F .  S ignals.
^Engineering S ta ff— Philips E lectrica l In 
dustries of A u stra lia  P ty . Ltd.

T h e  w hole m ay  be sum m arised  
u n d e r  th e  h ead in g  of E X P E R I
M E N T A L  R A D IO  A C T IV IT IE S , 
w ith th re e  div isions, nam ely , Indoor, 
O u td o o r  an d  A sso c ia te d  T ech n iq u es . 
T he te rm  “ e x p e rim e n ta l” is m ore 
a p t  fo r  th is  su m m ary , as w ill be 
seen. N a tu ra l ly , th e  In d o o r  asp ec t 
o f ra d io  is th e  one fo r  f irs t con 
s id e ra tio n , a lth o u g h  th e  a r t  has long  
since g row n  up  a n d  gone ou tside. 
T he f irs t th in g  th a t  s tr ik e s  one 
a b o u t ra d io , is th en , “G en era l C om 
m u n ic a t io n ” , w hich em b races th e  
p o p u la r  id ea  o f th e  H am  w ith  C .W . 
(T e leg ra p h y )  and  R /T  (Telfephony) 
tw o-w ay  w ork ing . T h is m ay  be on 
ban d s w ith th e  idea o f long  d istan ce  
c o n ta c t w ith  fellow  H am s o v erseas
—  no p a r t  o f thi« p la n e t is im m une 
fro m  th e  “ D X ” m an. O r, c o n ta c t 
inside  o u r  own co astlin e  m ig h t be 
th e  idea , an d  if  you d o n ’t th in k  the  
c o u n try  H am  likes a  y a rn  on “ 80”

T h en  u n d e r  th is  h ead in g  comes 
p u re ly  loca l c o n ta c t -— cross c ity  -— 
o r  “ sh o r t-h a u l” w ork  by u sing  th e  
V -H -F ’s. D o n ’t  le t  an y o n e  te ll you 
th e y  a re n ’t  u se fu l e ith e r!  T he 
a m o u n t o f ex p e rim e n ta l bu ild in g  
an d  reb u ild in g  of V -H -F  g e a r  to  
g e t rece iv e rs  an d  tr a n s m it te r s  to  
“ p e rk ” p ro p e rly  is a  su b je c t fo r  
volum es alone.

N ex t co n sid e ra tio n  is T e le v is io n . 
I t  h asn ’t  even reach ed  A u s tra lia  a t 
th e  han d s of th e  “ B ig  S h o ts” y e t— 
an d  th e  H am  is a re so u rce fu l bloke. 
H e ’s lik e ly  to  t ry  a n y th in g  —  a t 
le a s t once. So d o n ’t  sn ee r a t  vision 
p o ss ib ilit ie s !

A v ery  im p o r ta n t  in d o o r ph ase  of 
a m a te u r  rad io  re q u ire m e n t is th a t  
o f F req u en cy  S tan d a rd s an d  M ea s
u rem en ts. H ere  a t once is a fascin -

(Continued on next page)

ly  en d  som e d ay  —  an d  th a t  w ith 
th e  v ic to ry  o f free  n a tio n s  —  the 
freed o m  of th e  a ir  w ould  ag a in  be 
th e  o rd e r  o f th in g s . In  o th e r  w ords, 
o u r  d e m o cra tic  w ay  of life  w ill see 
th e  H a m  back  callin g  “ C Q ” , etc.

H e  has e a rn e d  th a t  r ig h t in no 
u n c e r ta in  m a n n e r  d u r in g  th e  w ar, 
b u t  th a t  is a n o th e r  s to ry  —  to  be 
to ld  in fu ll som e day. W h a t w ill th e  
H am  com e back  to ?  W ill his w ings 
(f req u e n c ie s )  be c lip p ed  sh o rt ? 
T hese  a re  to p ica l q u estions, an d  the  
one a b o u t freq u en c ie s  c a n n o t y e t be 
an sw ered , a lth o u g h  i t  m ig h t be so 
b e fo re  th is  g e ts  to  “A .R .W .’s” p ress! 
B u t even if  th e  H am  d oes have to  
sacrifice  freq u e n c y  te r r i to ry  in  som e 
reg io n s —  he looks like  g a in in g  it 
in o th e r  d irec tio n s  —  V .H .F ., fo r  
exam ple.

L e t’s ta k e  a  look  a t  th e  field he 
(a n d  she) \vill have  b e fo re  them . 
In  S y d n ey  re ce n tly  W .I.A . m em 
b e rs  w ere  ad d ressed  a t  a le c tu re  by 
a council m em b er w ith  a  w ealth  of 
physics lab . ex p erien ce  to  d raw  u p 
on, inclusive  of w artim e  ra d a r  d evel
o p m en t. H e  w as M r. M. V. L usby  
(V K 2 W N ) a n d  fro m  his le c tu re  th a t  
n ig h t, I d raw  up o n  id eas fo r  the  
w o rld  o f a m a te u r  rad io  now  a w a it
ing  in v es tig a tio n .

Don B. Knock

w ith th e  c ity  m an —  an d  vice versa
—  you a re  v astly  m istaken .
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a tin g  a n d  v a lu ab le  field. P re -w a r , 
o u r  Y K  H a m  q u a rtz  c ry s ta ls  cam e 
fro m  tw o  o r th re e  a m a te u rs  who 
m ade a s tu d y  of p ro d u c tio n . T h e ir  
s ta n d a rd s  w ere q u ite  a c c u ra te  and 
th e y  d id n ’t  c h a rg e  £ 6 /1 0 /-  a  p o p  fo r  
a c ry s ta l, e ith e r. A tip  fo’r  th e  big 
fa c to r ie s  —  th e  H am  w o n ’t  p a y  th a t  
k in d  of p rice  fo r  a  sq u a re  o f q u a rtz , 
p lu s o r  m inus p o in t one o f one p e r 
cen t n o tw ith s ta n d in g !

M ea su rin g  In stru m en ts

T h ere  a re  a ll k inds o f m e a su r
in g  in s tru m e n ts  fa llin g  u n d e r  th is  
head in g  fo r  im p o r ta n t use a ro u n d  
th e  “ sh ack .” N ex t com e H y p er-  
H ig h s a n d  th e re in  a lone is a v e r it
able w o rld  o f rad io  on its  own. 
A sso c ia ted  we find  fr eq u en cy  m o d u 
la t io n  ( th a t  ca tch -c ry  o f th e  lay  
p re ss)  p u lse  m o d u la tio n  a n d  r e 
search , w hich ju s t  a b o u t covers the  
m a jo r  in d o o r phases. B u t u n d e r 
A sso c ia te d  T ech n iq u es th e re  is a 
close lin k  w ith  th e  in d o o r v a r ia tio n s  
of a m a te u r  rad io .

R eco r d in g  E x p er im en ts

F o r  exam ple, Soutad R eco rd in g .
T he m eth o d s of in d u lg in g  in  th a t  
sa tis fy in g  a n d  fa sc in a tin g  h o b b y  a re  
in d eed  n u m ero u s . T h ey  include  
sound-on-film , disc, steel' w ire , cello 
p h an e  ta p e , t r e a te d  p a p e r  (b y  em 
bossing ) an d  sy n th e tic  sound . T he 
l a t te r  is a  m eth o d  of p h o to g rap h in g  
d ra w n  w av e-fo rm s an d  lite ra lly  
c re a tin g  voices th a t  n ev er spoke. 
N e x t o u tle t  is th e  one th a t  p ro m p te d  
th is  su rv ey  —  rad io  co n tro l o f  
m odels, a n d  th a t  does n o t m ean  
av ia tio n  alone. T h ere  a re  co u n tless  
ideas fo r  a lo t o f fun  w ith  m odel 
sh ips —  ra ilro a d s  —  ju s t  lim ite d  by 
im a g in a tio n  on ly! R ad ar v a r ia tio n s  
we c an ’t  say  v e ry  m uch  a b o u t y e t, 
b u t I re m e m b e r a  ZL H am  a im ing  
56 M c /s  signs fo r  re flec tio n  from  
th e  m oon. T h a t m ig h t be a d iffe ren t 
s to ry  to d a y  w ith  r a d a r  tech n iq u e  to  
d raw  upon.

N ow  fo r  th e  g re a t  O u td o o r  w orld . 
T he f irs t co n sid e ra tio n  h e re  is th a t  
of p o rta b le  lo w  p o w er  eq u ip m en t in 
co n ju n c tio n  w ith  field d ay s o rg a n is 
ed by  clubs. P re -w a r  a m a te u rs  e n 
jo y e d  m an y  a  d a y ’s o u tin g  w ith  
p o rta b le  g e a r  in  a  co m p etitiv e  sp ir it, 
an d  h id d en  tr a n sm itt in g  h u n ts  cou ld  
be a  lo t o f fu n ; a lo n g  w ith  th is  goes

m o b ile  g e a r  fo r  use in ca rs  o r  w a te r 
c ra f t .  Som e of m y m ost en jo y ab le  
p re -w a r  a m a te u r  w eek-ends w ere 
p u t  in  driving- over a  f a ir  a m o u n t 
o f te r r i to ry  an d  w o rk in g  w ith  s ta 
tio n s  as fa r  as 60 m iles aw ay  on
56 M c /s  (5 m e tre s ) .

E m e r g e n c y  N e tw o r k s are  rea lly  a 
co m b in a tio n  o f th e  in d o o r an d  o u t
d o o r aspects, an d  th is su b -h ead in g  
is one o f g re a t  im p o rtan ce . A m a
te u rs  have been th e  c o rn e r  s to n e  of 
sa fe ty  in m any  d isa s tro u s  s itu a tio n s  
such as flood, fire, gale, d istress. 
W ra p p e d  up  in em erg en cy  w o rk  is 
also p ro v isio n  fo r  ra d io  n e tw o rk s  
fo r m ore  se rio u s n a tio n a l needs. 
W a r  fo r  exam ple. O p e ra to r  t r a in 
in g  fo r  th e  fig h tin g  serv ices is also 
so m eth in g  to  be b o rn e  well in  m ind. 
N obody  w as m ore a p t th a n  th e  la te  
L o rd  B ad en -P o w ell w ith  his B oy 
S co u t m o tto  o f “ Be P re p a re d .”

N ex t on th e  lis t is d ir e c tio n  fin d 
in g , w hich has a n u m b er o f obvious 
ap p lica tio n . M ob ile  A ir  rad io  fo r  
a m a te u rs  is no  in a p t idea because  
in th is  a ir-m in d ed  w o rld  —  n o t a 
few' w ill ow n th e ir  p e rso n a l a irc ra f t .  
The keen  H am  o w ner p ilo t will 
p ro b a b ly  m ak e  his own g e a r  fo r

E C L IP S E  R E C O R D E D  B Y  
R A D A R

A R a d a r  se t used  in th e  B a ttle  of 
B rita in  fo rm ed  p a r t  o f th e  a p p a 
ra tu s  used  in an  e la b o ra te  series 
of ex p erim e n ts  co n d u cted  in m any  
p a r ts  o f th e  co u n try  early  in Ju ly  
to  a sc e rta in  w h a t effect, if  any , the  
eclipse o f th e  sun w ould  have on 
ra d io  tran sm iss io n  and  recep tio n .

F o r  sev era l days b e fo re  the  
eclipse th e  s ta ff o f th e  re sea rch  s ta 
tio n  a t  D a tc h e t, o f th e  D e p a rtm e n t 
o f S c ien tific  and  In d u s tr ia l  R e 
sea rch , had been m ak in g  p re p a ra 
tions. W ith  th e  a id  o f v a rio u s p re 
cision in s tru m e n ts  and  c a th o d e -ra y  
tu b es  v a rio u s m em bers o f th e  s ta ff 
checked  up ev ery  few  seconds and  
to o k  read in g s  w hich la te r ,  when 
exam in ed  in  d e ta il, w ill te ll e x p e rts  
w h e th e r o r  no t th e  eclipse  affec ted  
th e ir  in s tru m en ts .

★
C U L T IV A T E D  C R Y S T A L S

D ue to  th e  p re se n t d ifficulty  in 
o b ta in in g  n a tu ra l  q u a r tz  in S w itz e r
lan d , th e  firm  of B ro w n -B o v eri, of 
B aden, a re  “ g ro w in g ” a rtific ia l 
p iezo -e lec tric  c ry sta ls . T he m a n u 
fa c tu r in g  process used w as develop-

flying th e  R ad io  R ange (B e ac o n s). 
R em o te  R e la y  is an  ap p lic a tio n  w ith 
c e r ta in  poss ib ilities  fo r  a m a te u r  
rad io , w here  V -H -F ’s a re  desirab le , 
b u t lin e -o f-s ig h t w o rk in g  n o t p o s
sible. “ S a te ll ite " , o r  re flec to r a re ia l 
a r ra y s  on in te rv en in g  h illto p s can 
w o rk  w o nders in  p u t t in g  a  s ig n a l in 
to  a  re q u ire d  sp o t, w hich b r in g s  me 
to  th e  la s t,  b u t p ro b a b ly  one o f th e  
m ost d iscussed  a n d  im p o r ta n t  fields 
fo r  e x p e rim e n ta l rad io  a c tiv ity  — 
th a t  on A n te n n a  R esearch . E v ery  
H am  w ith  p re te n s io n s  to  re lia b le  
D X  Q SO ’s is a t  h e a r t  a  re sea rch  
w o rk e r on a e r ia l design  an d  a p p lic a 
tion . H e  do esn ’t  u su a lly  s tr in g  a 
w ire anyhow  a n d  hope fo r  th e  best. 
In  th ese  en lig h ten ed  tim es  he m ost 
like ly  sp o rts  a  ro ta ry  beam  a rra y , 
or a  co m prehensive  a ffa ir  w ith  a 
c u r ta in  o f  re flec to rs  an d  d irec to rs . 
I f  he is a V -H -F  ad d ic t he  is lik e ly  
to  sp ro u t  w e ird  lo o k in g  c o n tra p tio n s  
in th e  re a r  g a rd en . B u t if  he  is a 
d y ed -in -th e-w o o l H am  —  his “ co n 
t r a p t io n s ” w on’t  s ta y  p u t  fo r  long
—  he w ill t r y  to  im p ro v e  u p o n  them . 
A nd  th a t  m y son —  is H a m  A n 
ten n a  R esea rch !

ed by P ro f . S c h e rre r , o f th e  Sw iss 
F e d e ra l In s itu te  o f T echno logy . I t  
is s ta te d  th a t  th e  a rtif ic ia l c ry s ta ls  
d iffer on ly  s lig h tly  in th e ir  p ro p e r
ties fro m  th o se  o f n a tu ra l  q u a rtz .

A n o th e r d ev elopm en t o f th e  Sw iss 
firm , desc rib ed  in  th e  “ B ro w n - 
B overi R ev iew ” , re la te s  to  th e  "T u r-  
b a to r” valve, designed  fo r  th e  g en 
e ra tio n  o f c en tim e tre  w ave-leng ths. 
F o rm e rly , th e  o u tp u t  freq u e n c y  was 
fixed so le ly  by th e  in te rn a l valve 
c h a ra c te ris tic s , b u t m eans have now 
been devised  fo r  in tro d u c in g  v a r i
able e x te rn a l tu n in g  by  a L echer 
w ire system .

★

B R O A D C A S T IN G  O N  L A R G E  
T R O O P S H IP

T he 27 ,000-ton  m o to r sh ip  G eorg ic  
is now  th e  finest an d  b est-eq u ip p ed  
tro o p sh ip  in  th e  w orld. I t  has re 
c rea tio n  room s, c inem a, u p -to -d a te  
and  w ell eq u ip p ed  sleep in g  q u a r te rs , 
sp ac ious tro o p  m ess ha lls , an d  an 
e la b o ra te  system  of b ro a d c a s tin g  
invo lv ing  th e  lay in g  o f m iles o f new 
w iring , a n d  th e  in s ta lla tio n  of h u n 
d red s o f  lo u d sp eak ers .
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T HE  T R A N S IT R O N  OSCILLATOR

MU C H  has been  w rit te n  in the  
p a s t, an d  p ro b a b ly  m ore 
will be in  th e  fu tu re , ab o u t 
n eg ativ e  re sis tan ce  o sc illa t

ors. T h is a r tic le  p ro p o ses to  deal 
w ith  p ro b a b ly  th e  m ost sim ple  and 
th e  m ost re liab le  o f a ll n e g a tiv e  re 
s is tan ce  osc illa to rs , e.g., th e  t ra n -  
s itro n .

T h e  fo re ru n n e r  o f the  tra n s itro n  
o sc illa to r  was th e  d y n a tro n , which 
also  fa lls  in to  th e  c a teg o ry  o f a
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I N I I I I I ! !

B y

C H A R L E S  M U T T O N

1 P lo w  S tr e e t  

T h orn b u ry , N .1 8 ., V ic .

l l l l l l l t l l N I I I I l l B l l l l l l l l l l l l l l l l l l l l l l l l l l i n i l l l l l l l l l l l R I I I H K l l l i :

n eg a tiv e  re sis tan ce  o sc illa to r, b u t 
fo r  sev e ra l reaso n s c an n o t be said  
to  possess as m any  d esirab le  f e a t 
u re s  as th e  t ra n s itro n . One reason  
be ing  th a t  it re lies la rg e ly  on sec
o n d a ry  em ission p ro p e rtie s  in  a 
valve  fo r  re liab le  o p e ra tio n , b u t

as only c e r ta in  ty p es  o f valves ex
h ib it th is  c h a ra c te ris tic , i t  th en  
shou ld  be obvious th a t  only ce rta in  
ty p es  o f valves a re  s a tis fa c to ry  fo r 
d y n a tro n  o p e ra tio n . A g a in  we find 
th a t  seco n d ary  em ission  in a  valve 
d e te r io ra te s  ra p id ly  w ith  age, sub 
seq u en tly  g iv ing  rise  to  e r ra t ic  op 
e ra tio n : W hile  d iscussing  th e  m erits  
an d  d em erits  o f valves as d y n a tro n  
o sc illa to rs , i t  is th e  w r i te r ’s e x p eri
ence th a t  very  few  A m erican -ty p e  
valves a re  s a t is fa c to ry  fo r  d y n a tro n  
o p e ra tio n ; in fa c t, th e  on ly  two 
types- th a t  seem  to  possess th e  de
s ire d ' c h a ra c te ris tic s  a re  th e  old 35 
an d  th e  24A , w hich in these  en 
lig h ten ed  days seem  to  be dy in g  a 
n a tu ra l  d ea th . B efo re  d iscussing  the  
t r a n s it ro n  o sc illa to r, w'hich is of 
c o m p a ra tiv e  re c e n t v in tag e , a  b rie f  
co m p ariso n  be tw een  th e  tw o  ty p es 
m ay  be brieflly  sum m ed us as fo l
lows. T he t ra n s itro n  o sc illa to r  re 
ta in s  all ad v an tag e s  o f d y n a tro n , 
w hile su ffe rin g  none  of i ts  d isad 
v a n ta g es , in th a t  i t  does n o t re ly  on 
seco n d ary  em ission  fo r  its  o p e ra 
tio n  a n d  re ta in s  its  n eg ativ e  resis

ta n c e  p ro p e rty  th ro u g h o u t th e  life  
o f th e  valve, and fu r th e r  m ore , does 
n o t d e te r io ra te  w ith  age.

N o  F eed b a ck

N eg a tiv e  re sis tan ce  o sc illa to rs  of 
th is  ty p e  possess th e  trem en d o u s  a d 
v a n ta g e  th a t  o sc illa tio n  m ay  be set 
up  w ith in  a  single  valve  by m eans 
o f a  sim ple  re so n an t c irc u it com 
p ris in g  an  in d u c ta n ce  and  cap ac ity . 
W’hich m eans th a t  a feed b ack  w ind
in g  o r  ta p p e d  in d u c ta n ce  is no t 
n ecessa ry  to  p ro d u ce  oscilla tion . In 
fa c t, osc illa tion  can  re ad ily  be ob
ta in e d  w ith  even a  sim ple  re sis tan ce- 
c a p a c ity  co m b in a tio n . A dded  to  th is 
fa c t,  th e  tra n s itro n  w ill o scilla te  
a t  a sc reen  vo ltag e  o f 4.5 vo lts  and 
a  p la te  vo ltag e  o f 3 volts. I t  m akes 
an  e x tre m e ly  a ttra c t iv e  p ro p o sitio n  
to  m o st e x p erim en te rs . A d m itted ly  
th e  o u tp u t  v o ltag e  u n d e r  th ese  con
d itio n s  is sm all, b.ut am p lifica tio n  is 
no p ro b lem  th ese  days, an d  a t these  
v o ltag es th e  o u tp u t w av e-fo rm  is 
e x tre m e ly  good. A s re g a rd s  s ta b il
i ty , B ru n e tt i  s ta te s  in his p a p e r , de-

(Continued on page 13)
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VALUES APPROX. 33% GREATER 
THAN CONVENTIONAL TYPE UNITS

Precision built 
"Permaclad" Coiis 

and I.F. Units.

Incorporating (Q>> 
DUST CORES.

KINGSLEY RADIO PTY. LTD.
225 Trafalgar Street, PETERSHAM, N.S.W. LM 4466 
380 St. Kilda Road, MELBOURNE, VIC. MX 1159

"Permaclad" Units are smaller than the conventional type units and 
are specially designed for "replacem ent" work.
At the moment, "Permaclad" Defence commitments come first, but 
we are doing everything possible to maintain essential civilian 
replacement reguirements.

"Permaclad" Components show 'Q " values approx. 33% greater 
than the conventional type of units. This means less loss; moreover, 
the restriction of the magnetic field by the "Permaclad" principles 
permits a smaller shield to be used without affecting the inductance 
or "Q " values.



TRANSITRON
(Continued)

liv e red  b e fo re  th e  I .R .E ., on th e  
tra n s itro n  o sc illa to r. “ T h e  s ta b ility  
o f  th e  t ra n s itro n  n e g a tiv e  resis tan ce  
o sc illa to r  co m p ares fa v o u ra b ly  w ith 
th e  c ry s ta l o sc illa to r  w ith o u t te m 
p e ra tu re  c o n tro l.” T he w rite r , in his 
ow n e x p erim en ts , has fo u n d  no re a s 
on to  d o u b t th e  v e rac ity  o f B ru n - 
e t t i ’s s ta te m e n t, in fa c t th e  s ta b ility  
o b ta in e d  even w ith o u t v o ltag e  re g u 
la tio n  ap p lied  is a s to u n d in g , and  
leaves lit t le  to  be desired .

I t  is no t p ro p o sed  to  discuss the  
n e g a tiv e  re s is tan ce  o sc illa to r from  
th e  academ ic  a n g le ; in fa c t, e x p e r i
ence show s th a t  m ost o f o u r re a d e rs  
a re  no t in te re s te d  in th e  p u re ly  
academ ic  a p p ro ach . B u t a t  th e  sam e 
tim e  th e  w 'riter firm ly  believes in 
a sem i-tech n ica l d iscussion  of th e  
m ain  p ro b lem s to  be en co u n te re d  
b e fo re  ap p ro ac h in g  th e  m a tte r  fro m  
th e  p ra c tic a l angle . So le t  us first 
ex am ine  th e  te rm  “n eg a tiv e  re s is t
ance .”

N e g a tiv e  R es ista n ce

I t  m ay  be s ta te d  th a t ,  in  g en era l, 
b y  in c re a s in g  th e  p o sitiv e  po 
te n tia l  on say , th e  p la te  o r screen  
o f valve, we u su a lly  increase  th e  
p la te  o r screen  c u rre n t , in w hich 
case  th e  in te rn a l  re s is tan c e  is said  
to  be positive . B u t if  we c re a te  a 
se t o f co n d itio n s w h ereby  an  in 
c rease  in p ositive  p o te n tia l p ro d u ces 
a co rre sp o n d in g  d ecrease  in  c u r
re n t,  th e  device is sa id  to  possess 
n e g a tiv e  resis tan ce .

A s w e a re  go in g  to  be con cern ed  
o n ly  w ith  a p e n to d e  valve in o u r 
p e n to d e s  w hich a re  su itab le  fo r  o u r 
d iscussion , le t us se lec t th e  usu^l 
p u rp o se . T hese  a re  m ain ly  6J7 , 5*7, 
58, 6C6, 6D6, 607, 78, 77, 6K7, etc ., 
an y  o f th ese  m ay  be used  w ith  equal 
success, p re fe re n ce  be ing  given, p e r-

Flgure 1, showing the basic ' transitron 
circuit.

h aps, to  th e  6J7G , w hich seem s to  
be a handy  valve fo r  lo ts  of p u r 
poses, and  is co m p a ra tiv e ly  of re 
cen t orig in .

T h eory  o f  O p era tio n

W hen  a  change  of p o te n tia l  is 
ap p lied  to  th e  su p p re sso r g rid  o f a 
p e n to d e , it a p p e a rs  in am plified 
fo rm  w ith o u t ph ase  rev ersa l, on th e  
screen  grid . T h is is b ro u g h t ab o u t 
in th e  fo llow ing  m an n e r:

I f  th e  p la te  c u r re n t  o f a p en to d e  
is in te r ru p te d , e le c tro n s  co n tin u e  to  
p ass betw een  th e  w ires fo rm in g  th e  
sc reen  g rid , b u t a re  no  lo n g e r co l
lec ted  by th e  p la te , an d  m u st, th e re 
fo re , re tu rn  to w a rd s  th e  screen : 
th e re fo re  th e  to ta l  ca th o d e  c u rre n t  
in a p en to d e  is c o n s tan t, p ro v id ed  
th e  screen  g rid  an d  co n tro l g rid  p o 
te n tia ls  rem ain  stead y . A s a re su lt 
o f th is  th e  sc reen  c u r re n t  is in 
c rea sed  when th e  p la te  c u r re n t  is 
reduced . H o w ev er, by co n n ec tin g  
th e  screen  to  a  h igh p o te n tia l  sou rce  
o f su p p ly  th ro u g h  a h igh resis tan ce , 
th e  change in screen  c u rre n t will be

Figure 2, showing the recommended volt
age feed system.

m uch sm alle r th a n  th e  change in 
p la te  c u rre n t, b u t  th e re  w ill be con
s id e rab le  change  in screen  p o ten tia l.

B y v a ry in g  th e  p o te n tia l  o f the  
su p p re sso r g rid  th e  p la te  c u rre n t is 
c o n tro lled , an d  th is , in tu rn ,  co n 
tro ls  th e  screen  p o te n tia l ,  so th a t  
w hen th e  su p p re sso r is m ade n eg a 
tiv e  th e  screen  becom es less p o si
tive . A p en to d e  which is p rov ided  
w ith  a  h igh re s is tan ce  in series w ith 
th e  screen  m ay  be, th e re fo re , used 
as an  am plifie r, th e  in p u t be ing  a p 
p lied  to  th e  su p p re sso r (su itab ly  
b iased ) a n d  th e  o u tp u t, in th e  sam e 
p h ase  as th e  in p u t being  ta k e n  from  
th e  screen . An am p lifie r o f  th is  ty p e  
becom es an  o sc illa to r if  a  feed b ack  
c irc u it is a r ra n g e d  be tw een  th e  in 
p u t  a n d  o u tp u t  c irc u it I.C . su p p re s
so r and  screen .

T h e  c irc u it o f th e  t ra n s itro n  oscil
l a to r  in its m ost sim ple  fo rm  is 
show n on F ig . 1, and  w as iden tica l 
to  th e  one used  by th e  w r i te r  in

Suggested revised output circuit to use 
cathode-follower system.

his ex p erim en ts . T he tu b e  used was 
a  6J7G , th e  p o w e r su p p ly  was u til
ised fro m  an old rece iv e r, an d  the  
tu n e d  c irc u it co n sisted  o rig in a lly  o f 
a  sm all filte r  choke sh u n te d  by v a r i
ous values o f fixed condensors . A t 
f irs t d ifficulty  w as ex p erien ced  in 
o b ta in in g  osc illa tio n  u n til c e rta in  
p re ca u tio n s  in th e  p o w er su p p ly  
w ere  tak en . A ll a tte m p ts  to  feed the  
p la te  and  screen  by  series re s is to rs  
m et w ith  fa ilu re . T h is is due to  th e  
fa c t  th a t  a ll n e g a tiv e  re s is tan ce  de
vices re q u ire  a su p p ly  w hich has a 
low in te rn a l im p ed an ce , th is  was 
p ro v ed  by sw ing ing  over to  a b a t
te ry  su p p ly ; u n d e r  th ese  con d itio n s 
no  tro u b le  w as e n co u n te re d  in  g e t
t in g  to  th e  tu b e  to  o sc illa te , due, no 
d o u b t, to  th e  fa c t  th a t  a  b a tte ry  
su p p ly , p ro v id ed  th e  b a tte rie s  ar& in 
p e rfe c t  co n d itio n , has a lm o st zero 
im pedance . T his t ro u b le  w'as qu ite  
eas ily  overcom e in th e  case o f th e  
p o w er p ack  by  th e  sim ple exped ien t 
o f u sin g  a  25,000 v o ltag e  d iv id e r 
schem e w hich w astr ied  ou t in con- 
an d  across each ta p  used  to  su p p ly  
fa c t  th a t  all e n g a tiv e  re sis tan ce  de 
th e  p la te  an d  screen  w as p laced  an 
8 m fd. e le c tro ly tic  as show n in Fig. 
2 .

T he vo ltag e  su p p ly  req u irem en ts  
a re  n o t c ritica l, an d  as long  as th e  
screen  p o te n tia l  rem a in s h ig h er th an  
th a t  o f th e  p la te , th e  c irc u it will 
o sc illa te  read ily . In  fa c t, in  the  
w r i te r ’s . case, t ry in g  20 vo lts on 
th e  screen  an d  10 on th e  p la te  p ro 
d uced  o sc illa tion  q u ite  read ily  and  
th e  w av efo rm  w as p e rfe c t.

R e fe r r in g  to  F ig  1, th e  screen
su p p re sso r  co u p lin g  co n d en ser fo r

(Continued on page 15)
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SUPERTESTER
Featuring the extraordinary valve 
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TRANSITRON
(Continued)

all g en era l w ork seem s to  be ro und  
a b o u t .1, I.C . F o r  m ost au d io  w ork 
an d  freq u en c ie s  up  to  ab o u t 50,000 
cycles. If  th is  c irc u it is used as an 
R .F . o sc illa to r , th en  n a tu ra lly  the 
co u p lin g  can  be red u ced  to  ab o u t 
.001. T he resis tan ce  fro m  th e  su p 
p re sso r to  g ro u n d  needs to  be ab o u t 
100,000, an y  g re a t  in crease  above 
th is va lue  th e  sine w ave o u tp u t 
s ta r ts  to  suffer, w hich has an a d 
verse effect on th e  freq u e n c y  s ta b il
ity . T h is is only to  be ex p ected , as 
d is to r tio n  o f a sine w ave m eans p re s 
ence o f h a rm on ics, in  w hich case the 
freq u e n c y  s ta b ili ty  w ill n o t be good. 
F o r  freq u e n c y  s ta b ili ty  in a n y  oscil
la to r  it is very  d esirab le  to  keep 
th e  h a rm o n ic  c o n te n t as low as pos
sible.

C .R .O . H an d y

A  w o rd  h ere  re g a rd in g  th e  c a th 
ode ra y  oscilloscope. I t  is inconceiv 
ab le  to  the  w rite r  how an y  e x p eri
m en te r  can  go v e ry  f a r  on an y  tes t 
eq u ip m en t d ea lin g  w ith  sig n a ls of 
e ith e r  au d io  o r R .F . w ith o u t using 
o r  possessing  a C .R.O . Now th a t  
supp lies  o f th e  902 tw o -in ch  cathode  
ra y  tu b e  a re  read ily  av a ilab le , the  
w r ite r  u rg es all those  who can  a f
fo rd  sam e to  m ake  h as te  and  bu ild  
th e  co m p le te  jo b  up. T he w hole set 
up , com ple te  w ith  tim e  base, h o ri
zo n ta l an d  v e r tic a l am plifiers, 
sh o u ld n ’t  co st m uch m ore  th an  £15. 
T he uses fo r  such  an  in s tru m e n t 
in th e  lab  a re  a h u n d re d fo ld , and 
its  b ig  a d v an tag e  is it o u ts all 
g uessw ork  and , speeds up  y o u r 
w ork.

B ia s  A rra n g em en ts

G e ttin g  back  to  th e  “ tra n s itro n "  
o sc illa to r , i t  w ill be n o ticed  th a t  the 
w r i te r  has tie d  th e  g rid  to  th e  c a th 
ode, a n d  th a t  th e  ca th o d e  has th e  
n o rm al b ias re s is to r  in se rte d , w hich 
m eans th a t  th e  co n tro l g r id  is a t  a 
p o sitive  D .C. p o te n tia l ,  eq u al to  the  
v o ltag e  developed  acro ss  ca th o d e- 
b ias re s is to r, w here  in a lo t of 
s im ila r  c ircu its  th e  g rid  is show n 
d ire c tly  e a rth ed . T he on ly  d ifference 
is th a t  w'ith th e  g rid  e a r th e d  d ire c t
ly  th e  w r ite r  fo u n d  difficulty  in g e t
t in g  th e  o sc illa tions to  s ta r t .  B ut 
w ith  th e  o th e r  w ay  no difficulty  a t 
all w as had , th e  m ain  d ifference be
in g  th a t  w ith  th e  la t te r  way the  
c u r re n t  d ra in  o f th e  p la te  and

sc reen  is  a lm o st tw ice  as m uch as 
w ith th e  g rid  d irec tly  e a r th ed . In 
th is  co n n ection  it  is d esirab le  no t 
to  exceed  100 vo lts fo r  th e  screen 
an d  50 vo lts fo r  th e  p la te , u n d e r 
th is  co n d itio n  ev e ry th in g  is ideal. 
T he tu b e  keeps cool, th e  w avefo rm  
is good  an d  th e  s ta b ility  is good, 
th e  d ra in  be ing  a b o u t t to  5 m illi- 
am p eres , an d  th e  o u tp u t vo ltag e  is 
som ew here  in th e  reg ion  of 30 to  
10 volts.

F o r  R .F . W ork

- A f te r  hav in g  e s tab lish ed  a c ir 
c u it  to  w ork  on, all v a rio u s in d u c 
tan c es  w ere  tr ie d , such as th e  p rim 
ary  o f a b o u t 7 d iffe ren t sp eak er 
t ra n s fo rm e rs , sh u n te d  by v a rio u s 
co n d en sers  fro m  1 m f to  100 u u f;  
these  w ere  th en  rep laced  by  an  R .F . 
coil w ith  a va riab le  co n d en ser sh u n t
ed  across it, and  it w as fo u n d  th a t  
it m ade an  ad m irab le  R .F . o sc illa to r 
also. A check w as kept, a t  all tim es 
w ith th e  C .R.O . an d  th e  w avefo rm  
in all cases le f t  lit t le  to  be desired .

A d d in g  M od u la tion

In  Fig. 3 will be seen a n o th e r  
schem e w hich w as tr ie d  o u t in  con
n ec tio n  w ith  th e  R .F . o sc illa to r. I t  is 
e ssen tia lly  tw o  tu n e d  c irc u its  in 
se ries , One R .F . an d  th e  o th e r  aud io , 
in th is  w ay  w e have a  v a ria b le  R .F . 
o sc illa to r  m o d u la ted  by  an  aud io  
no te , th e  freq u en cy  of w hich m ay  
be v a rie d  by sh u n tin g  va rio u s 
v a lues o f co n d en sers  acro ss  th e  
p r im a ry  of, in  th is  case, a  R o la
7,000 sp e a k e r tra n s fo rm e r . T he in 
d u c ta n ce  o f th e  R .F . o sc illa to r  was 
m ere ly  th e  seco n d ary  o f a s ta n d a rd  
R .C .S . b ro a d ca s t a e r ia l coil. W ith  
su itab le  m od ifications th is  a r ra n g e 
m en t cou ld  be used  to  m ake  up a 
h an d y  serv ice  o sc illa to r. It will be 
rea lised  how sim ple th e  schem e is 
w hen all in d u c tan ces used  a re  of 
th e  single w inding  ty p e , no reac tio n  
o r  ta p p e d  w ind ings a re  n ecessa ry  to  
p ro d u ce  oscilla tion .

A f te r  all th e  e x p erim en ts  w ere 
c a r r ie d  o u t w ith in d u c tan ces  it was 
decided  to  t ry  o u t a d iffe ren t 
schem e.

F o r  E lec tro n ic  M usic

T he w rite r  w an ted  a n u m b er of 
fixed freq u en cy  o sc illa to rs  fo r  an 
e x p erim e n t in  e lec tro n ic  m usic, in 
w hich co n n ec tio n  a la rg e  n u m b er of 
fixed in d u c tan ces  w as a big dis
a d v an tag e  due to  space, w eigh t and 
expense, so i t  w as th o u g h t d e s ir
ab le  to  use o r app ly  re sis tan ce  tu n -

Figure 3, suggesting an experimental r.f. 
oscillator with modulator.

ing  if  possible. T his w o rk ed  out 
q u ite  well in p ra c tic e , th e  on ly  d if
fe ren ce  b e in g  th a t  th e  availab le  
o u tp u t  vo ltag e  w as dow n, b u t hav 
ing th e  a d v an tag e  th a t  the  fre 
quency  could  be changed  qu ite  
re ad ily  by u sin g  a v a riab le  re s is to r 
o r a 100,000 volum e c o n tro l from  
th e  su p p re sso r to  e a r th . T he only 
o th e r  change  w as to  rep lace  the 
ttin e d  c irc u it in th e  screen  to  a re 
sis tan ce  o f 25,000 ohm , 1 w a tt  c a r 
bon  type- in p lace  of th e  in d u ctan ce . 
O n hoo k in g  th e  jo b  up  it  p e rfo rm e d  
qu ite  sa tis fa c to r ily , th e  p o te n tio 
m ete r  fro m  th e  su p p re sso r to  e a rth  
w as used  fov fine freq u e n c y  a d ju s t 
m en t an d  by sh u n tin g  th e  25,000 
screen  resis tan ce  w ith  odd values 
o f  co n d en sers, a  co arse  freq u en cy  
o r f req u en cy  ban d  a d ju s tm e n t was 
ob ta ined .

F req u en cy  F a c to rs

T he effects no ticed  w ere as fo l
lows. In c re a s in g  th e  a m o u n t o f re 
sis tan ce  fro m  su p p re sso r to  e a rth  
d ecreased  th e  freq u en cy , an d  a t 
m axim um  re sis tan ce  th e  w avefo rm  
w as slightly  d is to rted  an d  th e  o u tp u t  
v o ltag e  w as g re a te s t. On go ing  the  
o th e r  w ay  and  d ecreas in g  th e  re
s is tan ce  th e  freq u en cy  s ta r te d  to  
rise, the  o u tp u t  v o ltag e  d ro p s  off 
g ra d u a lly , and  th e  w av efo rm  as
sum es p e rfe c t  shape. T h is co n tin u es 
u n til a p o in t is reach ed  w here  the  
tu b e  is ju s t  o sc illa tin g , th e  o u tp u t  is 
sm all and  th e  w av erfo rm  very  stab le  
an d  free  fro m  h arm o n ic  c o n te n t, de
c reas in g  th e  resis tan ce  any  fu r th e r  
fro m  th is  p o in t, causes th e  tu b e  to 
sto p  o sc illa ting , due to  th e  fa c t  th a t  
th e re  is n o t eno u g h  re s is tan ce  in 
th e  su p p re sso r c irc u it to  keep  oscil
la tio n  co n stan t.

(Continued on page 16)
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TRANSITRON
(Continued)

T he o u tp u t  is tak e n  fro m  the 
screen  c irc u it th ro u g h  an  .01 con
d enser. As w ould  be ex p ec ted , d i
re c t lo ad in g  of th e  screen  in th is 
m an n e r causes th e  o u tp u t to  change 
frequency .; to  avo id  th is  a buffer 
s tag e  is d esirab le  b e fo re  feed in g  to  
an  o u tp u t  device. T his rem oves th e  
lo ad in g  on th e  o sc illa to r  i ts e lf  by 
k eep ing  e v e ry th in g  iso la ted , w hich 
is only n o rm al p ra c tic e  w ith  m ost 
o sc illa to rs  u sed  as a s igna l source.

V a r ia b le  F req u en cy

T he w rite r  cam e across a c irc u it 
o f a com ple te  aud io  o sc illa to r using  
th e  “T ra n s it ro n ” re sis tan ce  tu n e d  
o sc illa to r p rin c ip le  in an  old 
“ R a d io ”, A u g u s t, 1912. I t  is re 
pu b lish ed  here  fo r  those  in te re s ted .
T he c irc u it is sim ple a n d  uSes few  
com p o n en ts  an d  has th e  ad v an tag e  
th a t  no in d u c ta n ce s  o r v a riab le  
co n densers a re  used. T he freq u en cy  
is v a rie d  by a  500,000 p o te n tio 
m ete r, show n R1 in th e  c ircu it. In 
verse feed b ack  is used from  p la te
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to  g rid  in  th e  o u tp u t  c ircu it.
T he V R 105-30 is used to  stab ilise  

th e  v o ltag e  from  th e  p o w er p a ck ; 
a d esirab le  f e a tu re  b u t n o t essen tia l, 
because of th e  in h eren t s ta b ili ty  of 
th e  “ T ra n s itro n ” itse lf. T he p o te n 
t io m e te r  m ark e d  R 2 is used  only to  
se t th e  o u tp u t  w av efo rm  c o rre c tly , 
a f te r  th is  is done it  need n o t be 
to u ch ed  again . T he freq u en cy  ran g es 
co vered  a re :  A , 12— 100 cycles; B, 
100— 400; C, 400— 2,000; D , 2,000—  
10,000; E , 10,000— 20,000.

T h e  tw o  g an g  five po sitio n  sw itch  
changes th e  cap ac itie s  in th e  screen  
an d  su p p re sso r  c ircu its  s im u lta n 
eously , w hich helps to  re ta in  con
s ta n t  o u tp u t  vo ltag e  and  is. used  also 
as th e  b an d  sw itch ing  arrangem ent*, 
fine tu n in g  be ing  accom plished  by 
R l ,  w hich, in c id en ta lly , is only used  
o ver p o r tio n  o f its  t ra v e l:  th e  stop  
sho u ld  be p u t  in a t  a b o u t 150,000 
ohm s fro m  th e  e a r th  end. T he sh a f t  
o f th is  p o te n tio m e te r  should  have 
som e so r t  o f c a lib ra te d  d ia l a tta c h e d  
fo r  c a lib ra tio n  purposes.

A n  im p ro v em en t to  th is  c irc u it  is 
su g g ested  by th e  w rite r. In  view of 
th e  fa c t  th a t  th e  o u tp u t v o ltag e  of 
th e  6J7G  o sc illa to r  is f a r  in  excess

of th a t  re q u ire d  to  fu lly  lo ad  th e  
6V6 o u tp u t s tag e , only h a lf  o f th e  
100,000 ohm  ga in  co n tro l on th e  
6V6 g rid  is usab le. T he w orst f e a t 
u re , how ever, is th a t  th is  co n tro l 
severely  loads th e  o sc illa to r c ircu it 
in c e r ta in  p o sitio n s , th is  sh o u ld  no t 
h appen , so in  th e  w r ite r 's  case, when 
t ry in g  th is  c irc u it o u t, all th e  
t ro u b le  w as o b v ia ted  by c u ttin g  the  
feed b ack  n e tw o rk  ou t, u sin g  a fixed 
.5 m eg re s is tan ce  fro m  th e  GV6 g rid  
to  e a r th  and  th en  p u t th e  o u tp u t  
t r a n s fo rm e r  in th e  ca th o d e  of th e  
Y6, th u s  co n v e rtin g  it in to  a ca th o d e  
fo llo w er s tag e  w ith  all its  a tte n d a n t  
ad v an tag e s , high in p u t im p ed an ce , 
low o u tp u t im pedance , an d  no o v er
lo ad in g  effects. T he o u tp u t co n tro l 
w as th en  sh u n te d  across th e  secon
d a ry  of th e  t ra n s fo rm e r  and  eon- 

■ sisted  o f a 500 ohm  p o te n tio m e te r  
Mire w ound  jot). A fte r  do ing  th is , 
no tro u b le  w as observed  as b efo re . 
T he o u tp u t  co n tro l w as sm ooth , had  
no effec t on th e  freq u en cy  of th e  
o sc illa to r, an d  w as s a tis fa c to ry  in 
ev ery  way. T he av a ilab le  o u tp u t 
vo ltag e  on all ban d s w as a p p ro x im 
a te ly  25 vo lts w ith th e  o u tp u t  con
tro l  se t a t  m axim um .
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VIBRATORY POWER SUPPLIES
Their Theory and Operation

U N T IL  re ce n t y e a rs  b a tte ry  re 
ceivers o b ta in ed  th e ir  high- 
ten s io n  supp lies fro m  d ry  b a t
te r ie s  co n sis tin g  of n u m bers 

o f 1.5 vo lt cells co n n ec ted  in series 
p ro d u c in g  th e  re q u ire d  p o ten tia l, 
such  u n its  b e in g  r a th e r  expensive , 
h eavy  a n d  sh ort-lived . W ith  th e  a d 
v e n t o f v ib ra to ry  p o w er supplies 
th e  need  fo r  se p a ra te  H .T . b a tte rie s  
w as e lim in a ted  an d  w as specia lly  
su itab le  w here  th e re  w ere  fac ilities 
fo r  a c c u m u la to r  ch arg ing .

V ib ra to ry  p o w er supp lies had  
been  in  use fo r  som e y e a rs  in e n 
v iro n m en ts  as te lep h o n e  exchanges, 
such  u n its  b e in g  u n su itab le  fo r  rad io  
w o rk , p a r tic u la r ly  in th e  p o rtab le  
h e ld , as th ey  w ere  re la tiv e ly  frag ile  
a n d  expensive  to  rep lace . M odern  
v ib ra to rs  a re  co m p act, c ap ab le  of 
w ith s tan d in g  m ech an ica l ja r r in g ,  op 
e ra te  in  any  positio n  an d  over a 
ra n g e  o f v a ry in g  co n d itio n s, and  
have th e  ad v an tag e  o f be ing  q u ie t 
b o th  m ech an ically  a n d  e lec trica lly .

F u n d a m en ta l T h eory

T h e  fu n d a m e n ta l th e o ry  of th e  
v ib ra to r  is sim ple —  v a ry in g  m ag 
n e tic  lines of fo rce  induce  an  E .M .F. 
(v o lta g e )  in a co n d u c to r u n d e r  its 
influence. I f  a  sou rce  o f DC, say  a 
6 -vo lt a cc u m u la to r, is ap p lied  to  the  
p r im a ry  w in d in g  of a t ra n s fo rm e r  
an d  som e m eth o d  is used  to  pulsate^
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(m ak e  an d  b re a k )  th is  c u rre n t, a 
v a ry in g  m ag n e tic  flux will be d e 
veloped  in th e  co re  o f th e  t r a n s 
fo rm er. B riefly , th e  reaso n  fo r th is 
is when th e  c irc u it is m ade  th e  c u r 
re n t  in th e  p r im a ry  w ind ing  will 
in crease  u n til it reach es m axim um  
value a n d  when th e  c irc u it is b roken  
th e  c u rre n t  will decrease  to  zero, 
th e  cause  of th is  ris in g  an d  fa llin g  
effect is th e  in d u c ta n ce  o f th e  w in d 
ing. T h u s, by  m ak in g  and  b re ak in g

th e  c u r re n t  c irc u it a m ag n e tic  flux 
th a t  in creases a n d  d ecreases has 
been  p ro d u c ed  w hich satisfies th e  
co n d itio n  fo r  tra n s fo rm in g , an d  an 
E .M .F . w ill be in d u ced  in th e  secon
d a ry  w inding.

T he V ib ra to r

T he a c tu a l v ib ra to r  co nsists o f a 
sp rin g y  m eta l reed  fixed a t  one 
end , th e  o th e r  end  is free  an d  p o si
t io n e d  to  com e u n d e r  th e  influence 
o f th e  e lec tro -m ag n e t, co n sis tin g  of 
an iro n  core on w hich is w ound  a 
coil o f  w ire  su itab le  fo r  use w ith 
th e  p r im a ry  vo ltag e  it is desired  to  
o p e ra te  a t. On th e  reed  is a tta c h e d  
one o r tw o co n ta c ts , each  w ith  a 
p a ir  o f s ta io n a ry  c o n ta c ts  fixed each 
side, so th a t  w hen th e  reed  is m ade 
to  v ib ra te  i t  w ill m ake c o n ta c t first, 
w ith  th e  c o n ta c ts  on one side and 
th e n  th e  c o n ta c ts  on1 th e  o th er.

N o t on ly  does th e  v ib ra to r  p e r 
fo rm  th e  o p e ra tio n  of p u lsa tin g  th e  
p r im a ry  c u rre n t, b u t also  a c t s 't ’.s a 
c o m m u ta tin g  sw itch , rev ers in g  the  
d irec tio n  of th e  c u r re n t  flow 
th ro u g h  th e  tra n s fo rm e r . T h is is 
show n in F ig . 1 an d  w ill now  be 
considered .

V ib ra to ry  O p e ra tio n

It  shou ld  be k e p t in m ind th a t  
th e  p r im a ry  w ind ing  is c en tre  
ta p p e d  and  fo r th e  p u rp o se  o f ex 
p la n a tio n  each h a lf  is re g a rd e d  as 
a se p a ra te  w ind ing , as th ey  a re  used

a lte rn a te ly . T he com m on connection  
o r  c e n tre - ta p  is co n n ec ted  to  the  
p ositive  o f th e  p r im a ry  c u rre n t, and 
w hen w in d in g  2 is o p en -c ircu ited  
a n d  th e re  is a c u r re n t  flow th ro u g h
1, th e  m ag n e tic  field  w ill be o f a 
c e r ta in  p o la rity . W hen 1 is open 
c irc u ite d  an d  2 closed , th e  c u rre n t 
flow will be in  an  o p posite  d irec tio n , 
p ro d u c in g  a m ag n e tic  field o f opp o 
site  p o la r ity , th e  to ta l  re su lt being  
th a t  p ro d u c ed  by an a lte rn a t in g  
c u r re n t  ap p lied  across th e  whole 
p r im a ry  w indng.

W hen  th e  sw itch  is c losed th e re  
w ill be a c u r re n t  flow fro m  th e  p o si
tiv e  to  th e  c en tre  ta p  th ro u g h  
w in d in g  1, th en  th ro u g h  th e  e le c tro 
m ag n e t w hich a t t r a c ts  th e  reed  clos
ing  c o n ta c ts  A an d  I?. A s co n tac t 
A is e a r th e d  th e re  w ill be a c u rre n t 
flow th ro u g h  w in d in g  1. T he reed  
w ill only rem ain  in th is  po sitio n  
f o r  an  in s ta n t, fo r  w hen th e  con
ta c ts  close th e  te rm in a ls  o f th e  
e le c tro -m ag n e t a re  sh o rt-c irc u ite d , 
th u s  losing  its  a tt ra c t io n  fo r  th e  
reed , its  tension  “sp rin g in g ” it aw ay 
fro m  B and  its  m o m en tu m  will cause  
it to  fly p a s t th e  p o sitio n  of rest 
an d  on to  c o n ta c t C. N ow  c o n tac ts  
A an d  C are  closed, th u s  a c u rre n t 
will flow th ro u g h  w in d in g  2. T h is 
rev ers in g  o f th e  d irec tio n  of c u r
re n t  flow th ro u g h  th e  p r im a ry  w ind
ing  is the  c o m m u ta tin g  action  of 
the  v ib ra to r.

(Continued on page 18) .
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VIBRATORS
(Continued I

W hen c o n ta c ts  A a n d  B w ere 
b ro k en  th e re  w as once a g a in  a c u r
re n t flow th ro u g h  th e  e lec tro -m ag n e t 
w ind ing , b u t th e  p a th  fo r  th e  c u r
re n t th ro u g h  w ind ing  2 an d  co n ta c ts  
C an d  A is o f  lo w er im p ed an ce  th an  
th ro u g h  w ind ing  1 and  th e  E M  coil, 
th u s  th e  ex c ita tio n  o f th e  m ag n e t 
w ill be re la tiv e ly  sm all. A f te r  an 
in s ta n t  a ten s io n  of o p p osite  d irec 
tio n  w ill now  be e x e rted  by  th e  
reed , c au s in g  A an d  C to  b re ak , th en  
th e  E .M . coil is supp lied  w ith  its  
fu ll e x c ita tio n  c u rre n t  and  w ill once 
again  e x e r t  its  influence on th e  reed. 
This p ro cess w ill be co n tin u o u sly  
re p ea te d  as long  as th e  p r im a ry  
vo ltag e  is app lied .

T he o u tp u t o f th e  seco n d ary  
w ind ing  is o f  a lte rn a tin g  c h a ra c te r  
and  a re c tify in g  device m u st be 
used  in  co n ju n c tio n  w ith  a  su itab le  
filte r, as w ith  s im ila r ty p es o f AC 
p o w er supplies . Tw o m ethods a re  
used  to  o b ta in  rec tific a tio n  of th e  

o u tp u t, one is by  th e  use o f a  p o w er 
re c tify in g  valve, an d  th e  o th e r  by

u sin g  a second  se t o f c o n ta c ts , th e  . 
v ib ra to r  ac tin g  as a sy n ch ro n o u s 
rectifie r.

N o n -S y n ch ro n o u s V ib ra to r

T he p o w er supp ly  show n in F ig .
1 is  th e  n o n -sy n ch ro n o u s, o r a sy n 
ch ro n o u s ty p e  o f v ib ra to r  p o w er 
su p p ly  an d  a valve ty p e  fu ll-w ave  
rec tif ie r  is used  w hich m ay  be one 
of th e  se lf h e a ted  ca th o d e  gaseous 
rec tifie rs  o f an y  h a rd  ty p e  w ith an 
in d ire c tly  h e a ted  cathode.

T h e  d irec tly  h ea ted  filam en t ty p e  
of re c tif ie r  is u n su ited  in th is  se r
vice, as th e  p ositive  co n n ec tio n  
w ould be fro m  one leg  o f th e  fila
m en t, th u s  th e  a cc u m u la to r w ould  
be a t  a  h igh  p o ten e ia l above e a r th , 
a very  u n sa tis fa c to ry  s ta te  o f a f 
fa irs .

T he 6X5, h a rd  ty p e  rec tifie r, is 
designed  fo r  use as a re c tif ie r  fo r  
v ib ra to r  p o w er supplies w here  the  
d em and  fo r  rectified  c u rre n t  is low'. 
In o rd e r  to  o b ta in  s a tis fa c to ry  o u t
p u t  an d  re g u la tio n , c a re fu l a tte n 
tio n  sho u ld  be given to  c o rre c t  fil
te rin g . I t  is u n lik e ly  th a t  th e  AC 
in p u t v o ltag e  w ill be o f p u re  sine- 
w ave fo rm , so p eak  v a lu es m ay  be

co n sid erab ly  g re a te r  th a n  1.4- tim es 
th e  R .M .S. value and  th e  filte r  con
den se rs  m ust be cap ab le  o f h a n d 
ling  th e  possib le peak  values.

W h ere  econom y of o p e ra tio n  is 
d esirab le , ty p e  O'/A, fu ll-w ave  gas
eous rec tifie r, m ay  be used. No 
h e a te r  su p p ly  is req u ired , as th is 
valve is o f th e  ionic  h e a ted  ca th o d e  
design . T h is ty p e  w ill han d le  high 
p eak  c u r re n t  in se rv ice  w ith a con
s ta n t  d rop . C are  shou ld  be ta k e n  
th a t  an  efficient e a r th e d  m eta l shield 
is p ro v id ed , as o th erw ise  R .F . in te r 
fe ren ce  m ay  be ra d ia te d .

W a v e  F orm

AV'hen th e  u n it is in o p e ra tio n  
and  th e  p r im a ry  c irc u it c losed, th e  
a c c u m u la to r  is co n n ec ted  acro ss  one 
h a lf  o f  th e  p r im a ry  w in d in g  an d  a 
c o u n te r  E .M .F . is in d uced , w hich is 
in  o p p o sitio n  to  th e  b a t te ry  p o te n 
tia l. D u r in g  th e  b r ie f  p e r io d  th e  
co n ta c ts  a re  closed th e  c o u n te r  
E.M.F". rem a in s su b s ta n tia lly  con
s ta n t. W h en  th e  c o n ta c ts  open , the  
in duced  p o te n tia l  (c o u n te r  E .M .F .) 
s ta r ts  to  rev erse  ow ing to  th e  col
lapse o f th e  m ag n e tic  field and  an 
E .M .F . develops o f o p posite  p o la r-

A R E  A S  S I M P L E  A S  . . .

Victory will t r a n s fo rm  our  t r a n s f o rm e r  supply  position,  
but, until then, we reg re t  w e  can  meet only Defence
requ irem en ts  of these w e l l -know n  A B A C  lines . . .

®  .Ur-cooled pow er transform ers up to 2K V A .

0  S m a ll-sizf current transform ers fo r  rectifier in
struments.

% A udio and carrier frequency transform ers on 
silicon steel or nickel alloy cores.

®  11, 16 and 31 point switches.

®  Custom-built sheet metal.
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— a product of TRIMAX TRANSFORMERS 
DIVISION OF CLIFF Cr BUNTING PTY. LTD. 
2 9 -3 5  Flemington Rd., Nth. Melbourne, Vic.

P a g e  18 T h e  A u s tr a la s ia n  R a d io  W o r ld , O c to L e r, I'M ",



Figure 2, showing circuit of vibrator power supply of the self-rectifying type.

i ty  to  th e  o rig in a l c o u n te r  E .M .F .
I t  is now  obvious th a t  a  d am ped  

o sc illa to ry  c u rre n t has been devel
oped in  th e  p r im a ry , also th e  sec
o n d a ry , w hich com es u n d e r  its  in 
fluence, an d  sev era l o sc illa tions m ay 
o ccu r d u rin g  th e  p e rio d  th e  reed  is 
p a ss in g  fro m  one s ta tio n a ry  co n 
ta c t  to  th e  o th e r, w hich is its e lf  c ap 
ab le  o f cau sin g  co n sid erab le  in te r 
fe rence.

A  m ore  serious effect will o ccu r 
if th e  c o n ta c ts  close a t  th e  in s ta n t 
w hen th e  o sc illa to ry  c u r re n t  in th a t  
h a lf  o f  th e  p r im a ry  w in d in g  is in 
opp o sitio n  to  th e  p o la r i ty  o f the  
b a tte ry , such a co n d itio n  b e in g  con
ducive o f se rious sp a rk in g .

T h e  co rre c tiv e  fo r  th is  effect is 
to  red u ce  th e  frequenc.v o f  osc illa 
tio n  by  c o n n ec tin g  a co n d en ser in 
sh u n t to  th e  seco n d ary  w inding. 
T he c ap a c ity  o f th is  “ b u ffer con
d e n se r” is re flec ted  in to  th e  p r im a ry  
c irc u it  an d  is o f such va lue  th a t  th e  
in d u ced  p o te n tia l  in th e  p r im a ry  
w in d in g  has rev ersed  b u t  does n o t 
exceed  th e  b a tte ry  v o ltag e  w hen the  
a lte rn a te  set o f p r im a ry  co n ta c ts  
close.

T h e  b u ffer co n d en ser is, th e re fo re , 
fo r  th e  p u rp o se  of c o rre c tin g  the  
e le c tr ica l re so n an ce  of th e  t r a n s 
fo rm e r  so it  w ill be in  tim e  w ith  the  
m ech an ica l re so n an ce  o f th e  v ib ra t
in g  reed . M any fa c to rs  m ust be 
ta k e n  in to  c o n sid e ra tio n  w hen choos
in g  th e  v a lue  of th is  co n d en ser, and  
fo r  m ost s a tis fa c to ry  re su lts  should 
be done w ith  th e  a id  o f a ca thode  
ra y  osc illog raph .

W ith  a c o rre c t v a lue  of buffer 
c o n d en se r th e  p o te n tia l  w ave fo rm  
in th e  w indings consists o f  ha lf- 
cycles o f  a lte rn a te  p o la r ity  w ith 
flat to p s, each  flat to p  b e in g  con
n e c ted  to  th e  n e x t by  a  slop ing  line 
te rm in a tin g  in a sudden  vo ltage  
change  wfcien th e  c o n ta c ts  close.

S y n ch ro n o u s V ib ra to r

S y n ch ro n o u s rec tif ic a tio n  o f th e  
seco n d ary  w in d in g  o u tp u t  is m ade 
possib le  by  th e  a d d itio n  of a n o th e r  
se t o f  c o n ta c ts  to  th e  v ib ra to r  re p re 
se n ted  in F ig . 2 by  P . Q a n d  R , and 
a re  th e  seco n d ary  c o n ta c ts  w hich 
o p e ra te  in syn ch ro n ism  to  th e  p rim 
a ry  c o n ta c ts ;  th u s  th e  n am e “ syn- 
c ro n o u s v ib ra to r .” T h e  a c tio n  of 
such  an  in s tru m e n t w ill now  be con
sidered .

W hen  sw itch  S is c losed  th e re  will 
be a  c u r re n t  flow th ro u g h  p r im a ry  
w in d in g  1, th ro u g h  th e  e le c tro -m ag 
n e t, w hich th en  a t t r a c ts  th e  reed

closing  c o n ta c ts  A ,B  a n d  Q ,R . T his 
re su lts  in  w ind ing  1 b e in g  connec ted  
to  th e  p r im a ry  b a tte ry ,  in d u c in g  an 
E .M .F . in  th e  seco n d ary  w inding  
due  to  th e  v a ry in g  m ag n e tic  flux. 
T h is in d u ced  E .M .F . w ill be in  such 
a d irec tio n  th a t  th e  c en tre  ta p  will 
be p o sitiv e  to  end r  o f th e  w in d 
ing. T he h a lf  o f th e  w ind ing  b e 
tw een  th e  c en tre  ta p  an d  p will 
have no  effect as p  is open c ircu ited .

E n d  r  is con n ec ted  th ro u g h  the  
closed  c o n ta c ts  R , Q to  e a r th , th u s  
th e  c e n tre  ta p  is po sitiv e  to  e a r th . 
W hen  th e  reed  is in  th is  position  
i t  a lso  sh o r t c irc u its  o u t th e  e le c tro 
m ag n e t, th u s  losing  its  in fluence on 
th e  reed , i ts  ten s io n  cau sin g  it  to  
sp r in g  b ack , c losing  c o n ta c ts  A , C 
an d  Q, P . T h e  p r im a ry  c u r re n t  will 
flow th ro u g h  w in d in g  2, th en  
th ro u g h  co n ta c ts  C an d  A, cau sin g  
a m ag n e tic  flux o f o p p osite  p o la r 
i ty  to  p rev io u sly , th u s  en d  p o f th e  
w in d in g  w ill be n e g a tiv e  to  th e  
c en tre  ta p , and  as i t  is co n n ec ted  to 
e a r th  th ro u g h  c o n ta c t P  a n d  Q , so 
the  c en tre  ta p  is once a g a in  positive  
to  e a r th  w hich, as u su a l, is th e  n eg a 
tive  co n n ec tio n : th is  fu ll-w ave  re c ti
fication  of th e  seco n d ary  w inding  
o u tp u t  has been accom plished.

T he seco n d ary  co n ta c ts  a re  a r 
ra n g ed  so as to  close a f te r  an d  open 
b e fo re  th e  co rre sp o n d in g  p r im a ry  
co n ta c ts . T he o b je c t o f th is  is th a t  
w hen th e  p r im a ry  c o n ta c ts  close o r 
open , th e  t ra n s fo rm e r  is in th e  con
d itio n  o f no -load , as a  re su lt th e  
p r im a ry  c u r re n t  flow a t th ese  in 
s ta n ts  will be red u ced  to  a m in i
m um , w ith  a  co n seq u en t red u ctio n  
of d e s tru c tiv e  a rc in g  a t  th e  con

tac ts .
T he fa c t  th a t  seco n d ary  c o n tac ts  

close a f te r  th e  p r im a ry  ones causes 
no ad v erse  re su lts  o f th e  seco n d ary  
w ind ing  o u tp u t, as th e  in p u t filte r 
co n d en ser is c h a rg ed  to  th e  sam e 
p o te n tia l th a t  is developed  across 
th e  o p e ra tiv e  h a lf  o f th e  seco n d ary  
w ind ing , a n d  th e  g re a te r  p o rtio n  of 
th is c h arg e  is re ta in e d  w hen th e  reed 
is sw ing ing  to  th e  a lte rn a te  co n tac t. 
T hus, w hen th e  seco n d ary  co n ta c ts  
a re  e ith e r  m ak in g  o r  b re a k in g  no 
g re a t  d ifferences in p o te n tia l  a re  in 
volved, red u c in g  u n d esirab le  sp a rk 
ing.

In  th e  dom estic  rece iv e r th e  syn
ch ro n o u s v ib ra to r  is a lm o st u n iv e r
sa lly  used , as th ey  e lim in a te  the  
need fo r  a re c tify in g  v a lve ; cost 
no  m ore  th a n  th e  no n -sy n ch ro n o u s 
ty p e ; have a h ig h er efficiency, as no 
h e a tin g  c u r re n t  fo r  a  rec tif ie r  valve 
is re q u ire d  and  th e re  is no p o ten tia l 
d ro p  as across a re c tif ie r  v a lv e ; and 
fo r  reaso n s given suffer less d e te r i
o ra tio n  due to  sp a rk in g  a t  th e  con
ta c ts  th a n  th e  non-sy n ch ro n o u s 
typ e .

S p lit-R e e d  V ib ra to rs

A d isa d v an tag e  of th e  sy n ch ro n 
ous ty p e  ju s t  d escribed  is th a t  w ith 
d ire c tly  h e a ted  valves i t  is necessary  
to  p ro v id e  a se p a ra te  b ias  b a tte ry  
fo r  th e  g rid  b ias o f th e  o u tp u t 
valve, th e  reaso n  fo r  th is  b e in g  th a t  
th e  n e g a tiv e  co n n ec tio n  of th e  sec
o n d a ry  w in d in g  and  a te rm in a l of 
th e  p r im a ry  b a tte ry  a re  a t  a com 
m on p o te n tia l  as th e y  b o th  u tilise  
th e  reed  o f th e  v ib ra to r  as a com 
m on co n d u c to r, so it is no t possible

(Continued on page 2 0 )
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to  o b ta in  a p o te n tia l  m o re  neg ativ e  
th a t  th e  n eg a tiv e  o f th e  p r im a ry  
b a tte ry .

T o  overcom e th is  deficiency th e  
“sp lit re ed ” sy n ch ro n o u s v ib ra to r  
was developed  and , as its  nam e im 
p lies, th e  reed  is d iv ided  lo n g itu d 
ina lly , one sec tion  o p e ra tin g  in the  
p r im a ry  c irc u it  a n d  th e  o th e r  in the  
se c o n d ary  c ircu it. E ach  sec tion  is 
e le c tr ica lly  in su la te d  fro m  th e  o th e r  
a n d  is b ro u g h t o u t to  se p a ra te ly  
in su la te d  co n n ec tio n s, b u t  a re  fitted  
w ith  a com m on a rm a tu re , a  p iece of 
m eta l th a t  is fixed to  th e  fre e  ends 
o f  th e  sp lit re ed  and  is influenced 
by th e  e lec tro -m ag n e t.

I t  is now  possib le  to  co n n ec t th e  
h igh ten s io n  o u tp u t to  th e  rece iv e r 
irre sp ec tiv e  o f i t  u sing  back-b ias 
o r  n o t, due to  th e  co m p le te  iso la 
tio n  o f th e  low an d  high ten s io n  
supplies'.

In  o th e r  resp ec ts  th is  ty p e  o f vi
b r a to r  fo llow s th e  sam e p rin cip le  
as th e  o rd in a ry  sy n ch ro n o u s v i
b ra to r .

In te r fe r e n c e

T h e  use o f  th e  v ib ra to r  ty p e  p o w er 
su p p ly  in tro d u c es  g re a te r  in te r f e r 
ence p ro b lem s th a n  en co u n te re d  
w ith  o th e r  ty p es  o f p o w er supplies 
a n d  spec ia l p re c a u tio n s  m ust be ta k 
en to  p re v e n t th is  in te rfe re n c e  being  
excessive.

F o r  convenience th e  in te rfe re n c e  
p ro d u ced  has been reso lved  to  fo u r 
m ain  h ead in g s:

(1 )  D ir e c t  P ic k -u p , by e ith e r  u n 
sh ie lded  coils, exposed  g rid  leads, 
o r th e  a e r ia l lead  itse lf.

(2 ) P la te  M o d u la tio n  o f th e  
ra d io -fre q u en c y  o r  d e te c to r  valves, 
due to  im p ro p e r  f ilte r in g  o f th e  
p la te  su p p ly  vo ltage.

(3 ) H e a te r  or  F ila m e n t M o d u la 
t io n  of a n y  o f th e  R .F . am p lifie r o r 
d e te c to r  valves, due to  insufficient 
f ilte r in g  o f th e  d irec t c u r re n t  sou rce  
to  th e  filam en ts an d  p o w er supply .

(4 ) V o lta g e  P ick -u p  in an y  of th e  
h igh freq u e n c y  c irc u its  (u su a lly  
g rid  c irc u its ) ,  due to  th e  chassis 
base b e in g  used  as a com m on c a r 
r ie r  o f c u r re n t  o f th e  desired  f r e 
q u en cy  and  also  th e  in te r fe r in g  f re 
quency .

I t  will be  n o ted  th a t  th e  b u ffer 
c o n d en se r an d  f ilte rin g  devices have 
been o m itted  from  both  illu s tra tio n s .

Standard Radiotrons for 1945-1946
I N  th e  S e p tem b e r issue we p u b 

lished  an  a r tic le  on th e  R ad io - 
t ro n  p re fe r re d  valve types. 

T h is has been slig h tly  m isu n d ers to o d  
b y  som e read e rs  to  give th em  the 
im pression  th a t  th e  p re fe r re d  ty p es 
lis ted  w ould  be th e  only ty p es  m an u 
fa c tu re d  and  m ade av a ilab le  by  the 
A m a lg a m ated  W ire less V alve C om 
pany . T h is is no t so, an d  to  m ake 
th e  positio n  ab so lu te ly  fo o l-p ro o f 
here  is a  lis t w hich show s th e  a c tu a l 
m a n u fa c tu r in g  p ro g ram m e  of the  
A .W .V . fac to ry .

1.4 V o lt  G T

T he fo llow ing  w ill co n tin u g  to  be 
av a ilab le  fo r  new  e q u ip m en ts  and 
rep lacem en ts  u n til th e  1.4 volt m in i
a tu re s  a re  av ailab le  an d  th e re a f te r  
fo r  rep lacem en t p u rp o se s  o n ly :—  
1A 7-G T C o n v erte r.
1H 5-G T  Second D e tec to r.
1PS-G T  R .F . a n d  I.F . A m plifier. 
1Q 5-G T P o w er A m plifier.

1.4 V o lt  G T
(F o r  re p la ce m en t p u rp o se s  only.) 

1D 8-G T* D io d e -trio d e-p o w er am 
plifier.

1.4 V o lt  M in ia tu res

(F o r  1946 new  e q u ip m en t.)
1R5 C o n v e rte r  
1S5 S econd  D e tec to r.
1T4 R .F . a n d  I .F . A m plifier. 
3S4 P o w er A m plifier.
3Q4 P o w er am p lifie r fo r  sets 

u s in g  90 v o lt B. B a tte rie s .

2 V o lt  P r e fe r r e d  T y p es

(N ew  eq u ip m en t ty p es  fo r  bo th  
1945 and  1946.)
1C7-G* C o n v erte r.
1K5-G R .F . P en to d e .
1K7-G  Second  D e tec to r.
1M5-G R .F . and  I .F . A m plifier.
11.5-G P o w er P en to d e .
XH4-G T rio d e  D riv e r.
1J6-G  C lass B. A m plifier.
*W ith  th e  a d d itio n  o f an  im p ro v ed  
c o n v e rte r  to  ta k e  th e  p lace  o f ty p e  
1C7-G fo r  1946 new  eq u ip m en t.

2 V o lt  O ld  T y p es

(F o r  rep lacem en t p u rp o ses  on ly .)
1A 4-P  R .F . and  I.F . A m plifier.
1C4 R .F . an d  I .F . A m plifier.
1C6 C o n v e rte r.
1D4 P o w er P e n to d e  
1D 5-G P R .F . and  I.F . A m plifier.
IH 6-G *  Second D e tec to r.

1K6 S econd  D e tec to r.
19 C lass B. A m plifier.
30 T rio d e  D river.
*T ype 1H6-G  m ay be used  to  re 
p lace  ty p e  1B 5/25S , w hich is n o t a t 
p re se n t in p ro d u c tio n , th e  tw o  ty p es  
b e in g  e lec trica lly  id en tica l, b u t hav 
ing  d iffe ren t sockets.

A .C . R an ge

T he fo llow ing  will c o n tin u e  to  be 
av a ilab le  fo r  in itia l eq u ip m en ts  and 
rep la ce m en ts  u n til th e  sing le- ended  
G T  series  is read y , an d  th e re a f te r  
fo r  re p la ce m en t p u rp o ses  o n ly :—  
6A8-G  C o n v erte r.
6J8-G * C o n v erte r.
6 J7-G  R .F . P en to d e .
6U 7-G  R .F . an d  I.F . A m plifier. 
6G8-G  Second D etec to r.
6B 6-G  Second D e tec to r.
6V 6-G T  P o w er A m plifier.
5Y 3-G  R ectifier.
6X 5-G T  R ectifier.
*To c o n tin u e  to  be av a ilab le  fo r 
new  eq u ip m e n t as well as fo r  re 
p lacem en ts .

A .C . S in g le -en d ed  G T

( F o r  1946 e q u ip m en t.)
6SR 7-G T  C o n v e rte r  (a  h igh-slope 

version  o f ty p e  6SA 7-G T 
now' in d ev elo p m en t, bu t 

n o t y e t s ta n d a rd ise d .)  
6S J7 -G T  S h a rp  cu t-o ff R .F . p e n 

tode.
6SK 7-G T  S u p e r-co n tro l R .F . P e n 

tode.
6 S F 7-G T  D iode S u p e r-co n tro l R .F . 

P en to d e .
6SQ 7-G T  D uo-d iode  h igh-m u t r i 

ode.
6V 6-G T  Pow 'er A m plifier.
6X 5-G T  R ectifier.
5Y 3-G T  R ectifier. *

F o r  la rg e  am plifie rs th e re  will 
also be  ty p es :
•5R4-GY Specia l R ectifie r.
807 B eam  P o w er A m plifier.

A .C . M in ia tu re  T y p es

I t  is p ro p o sed  to  develop  tw o 
m in ia tu re  A.C. ty p es , b o th  high- 
slope R .F . p en to d es , one w ith  a 
su p e r-co n tro l c h a ra c te ris tic  and  
o th e r  w ith sh a rp  cut-off.

A .C . S p ec ia l T y p es

F o r  specia l s tu d io  an d  pub lic  ad-

(Continued on page 2 9 )
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R A D A R ’S WORK WITH THE NAVY

WH E N  R a d a r , B r i ta in ’s “ M a
gic  ey e,” w as f irs t f itte d  in 
sh ips o f th e  R ay o l N avy , 
i t  w as rece ived  by th e  u n 

in it ia te d  as “ a n o th e r  new  g a d g e t.” 
T h a t  phase  d id  no t la s t  long , fo r  i ts  
p o te n tia li tie s  w ere qu ick ly  reco g 
n ised . A lth o u g h  its  p r im a ry  fu n c 
tio n  w as to  w a rn  of a p p ro ac h in g  
a irc ra f t ,  p a r t  o f th e  b lessing  of 
h av in g  a R a d a r  se t, in  th o se  early  
d ay s o f W o rld  W a r  I I ,  w as th e  help 
i t  gave  in  nav ig a tio n .

T o be p re sen te d  sud d en ly  w ith 
p ic tu re  o f ev e ry th in g  one ca n n o t  
an in v en tio n  which p ro d u c ed  a c lea r 
n o rm ally  see a t  sea  —  ev e ry th in g  
w hich h ad  h ith e r to  been  to o  sm all o r 
to o  f a r  aw ay , o r  to o  o b scu red  by

by

L ieu t-C m d r. L A N C E  D A L Z 1E L , 

R .N .V .R .

ra in  o r  fo g  —  th is  w as a  fa n ta s tic  
lu x u ry  fo r  seam en.

G iv ing , as i t  d id , a  c le a r  p ic tu re  
o f a w hole convoy, a n d  i ts  o u tly in g  
esco rts , R a d a r  w as a  trem en d o u s 
help  in s ta tio n -k e ep in g  a t  n ig h t o r 
in b a d  w e a th e r ;  an d  it  re v o lu tio n 
ised, o v e rn ig h t, th e  w hole p ra c tic e  
o f g u n n e ry . A t th e  tu rn  o f a knob, 
th e  G u n n e ry  C o n tro l Officer cou ld  
now  p ass to  all g u n s an  e x a c t  ran g e  
and  b e a r in g  of th e  ta rg e t ,  an d  keep 
tr a c k  of th e  sm allest changes as 
th ey  occu rred .

N a v ig a t io n  P ro b lem s S o lv ed

Ships m ade  p o r t  w ith  som e very  
ta l l  y a rn s  o f w h a t th e ir  R a d a r  sets 
had  done. “ I use i t  to  com e a lo n g 
side  th e  o ile r,” sa id  one c o rv e tte  
c a p ta in , “b u t  i t  s ta r ts  to  b lu r  as 
soon as th e  h eav in g  lines go ac ro ss .” 
A s o p e ra tin g  skill g rew  an d  th e  sets 
them se lv es w ere im p ro v ed , th e  re 
su lts  in  a c tio n  o v e rto o k  o r su r 
p assed  th ese  e a r lie r  c laim s. N o t only 
th is  c lea r p ic tu re  o f a  convoy ; no t 
on ly  th e  p ick in g  up  of con n in g -to w - 
e rs  a n d  perisco p es a t  fa n ta s t ic  dis
ta n c e s  —  th ese  becam e com m on
p lac e ; b u t  echoes fro m  ra in -sq u alls ,

flo a tin g  boxes, seagulls, sm all dan - 
buoys w hich m igh t o th erw ise  have 
been m issed  —  began  to  a p p e a r  in 
sh ip ’s R a d a r  logs, te s tify in g  bo th  
to  th e  sk ill an d  a le rtn e ss  o f o p e ra 
to rs  an d  th e  am azin g  sen sitiv ity  of 
th e  new sets.

In  th e  re a lm  o f n a v ig a tio n , o f 
course , R a d a r  so lved a  dozen p ro b 
lem s w hich h ad  w o rried  seam en ever 
since sh ips p u t  to  sea. F o g  an d  p o o r 
v isib lity  cou ld  now be n e u tra lis e d —  
th e  R a d a r  screen  show ed w h a t w as 
m oving  ah ead  and  ro u n d  ab o u t, no 
m a t te r  how th ick  th e  w eath e r.

B uoys cou ld  be “p ick ed  u p " on 
d ay s w hen th e ir  lig h ts  cou ld  h a rd ly  
be seen 50 y a rd s  aw ay , days when 
a v ita l tu rn  o f th e  ch an n e l m ig h t 
have been m issed. N ow  th ey  cam e 
on th e  screen  a t sev e ra l m iles d is
tan c e , sim p lify in g  c o as ta l n a v ig a 
tio n  to  a  v e ry  g re a t  degree.

In d eed , a n y th in g  w hich w as likely  
to  “ g e t in  th e  w ay ” —  a b ig  piece 
of w reck ag e , a rock , a n o th e r  ship
—  show ed up  in good  tim e, in any 
w e a th e r , an d  u n a ffec ted  by  a n y th in g  
ex cep t th e  w o rs t ro llin g , w hen the  
“ echo” m ig h t becom e in te rm itte n t.

L a n d  cou ld  be seen as a co n to u r  
w hich cou ld  be m atch ed  to  th e  
c h a r ts , to  estab lish  th e  sh ip ’s posi
t io n :  th e  w hole sho re  line  cou ld  be 
p lo tte d , an  o pen ing  such  as a  r iv e r  
m o u th  o r b a y  fo u n d  in th e  w orst 
w e a th e r, a lig h th o u se  o r o th e f  solid 
la n d m a rk , a lig h tsh ip , an  off-shore 
beacon .

A ssa id t L an d in g s

T his n av ig a tio n a l side o f  R a d a r  
cam e in to  its  fu ll flow er in th e  m ost 
im p o r ta n t  ta sk  o f a ll —  th e  a ssa u lt 
lan d in g s  in N o rth  A fr ic a , S icily , 
I ta ly  an d  N o r th e rn  F ra n c e . On 
co u n tless  occasions R a d a r  cu t 
th ro u g h  a ll guessw o rk , all b ad  luck  
an d  bad  w e a th e r, and led  B r ita in 's  
lan d in g  p a r tie s  a sh o re  a t  th e  ex ac t 
sp o t a t  th e  ex ac t tim e. T he im m ense 
su p e r io r ity  an d  q u a n ti ty  o f R a d a r  
f itted  in a lm o st every  ty p e  o f ship 
m ade possib le  th e  a cc u rac y  a n d  con
c e n tra tio n  o f th e  D -d a y  assau lts , 
an d  s tu ltif ied  th e  su b seq u en t enem y 
a tta c k s  on A llied  sh ip p in g  a n d  on 
th e  v u ln e ra b le  “ M u lb e rry ” h a rb o u rs .

R a d a r  saved m an y  lives, to o , in

th e  realm  o f “ a ir-sea  rescu e ,” p ick 
ing  up a irm en  s it tin g  in ru b b e r  
d in gh ies o r  p e rch ed  on th e  w reckage  
of th e ir  m ach in es; and , o f course , 
in th e  A tla n tic  an d  e lsew here , scores 
o f su rv iv o rs  fro m  m erc h an t ships 
ow ned  th e ir  lives to  R a d a r , w hich 
d e te c te d , tw o  o r th re e  m iles aw ay , 
th e  sh ip ’s b o a ts  an d  r a f t s  w hich 
o th erw ise  m igh t have been  passed  in 
th e  da rk n ess .

B e n e fits  o f  A p p lied  R adar

T o these  g en era l benefits  o f the  
new  in v en tio n  m u st be ad d ed  those  
o f “ ap p lied  R a d a r” —  th e  a p p lic a 
tio n  of th is  sc ien tific  device to  o th e r 
b ra n ch e s  o f fig h tin g  an d  sea-go ing , 
an d  th e  changes a n d  d ev elopm en ts 
i t  b ro u g h t ab o u t. In  b ro a d  su rvey , 
th ese  m ay  be lis te d  u n d e r fo u r  
h ead in g s: G u n n e ry  S u rfa c e  V essel 
H u n ts , A ir  P lo t t in g  an d  W a rn in g  
an d  A n ti-  U -b o a t W a rfa re .

O p tica l in s tru m e n ts  p rev io u sly  
used  fo r  g u n n e ry  a n d  to rp e d o  fire 
w ere  now  su p p lem en ted  o r su p 
p la n te d  by R a d a r  in s tru m e n ts  of 
g re a t  p rec is io n , w hich  en ab led  guns 
to  s tra d d le  th e  ta r g e t  f re q u e n tly  and 
v ir tu a lly  e lim in a ted  th e  fo rm er 
g u essw o rk  in  ra n g e  m easu rem en t. 
G u n s cou ld  effec tive ly  open  fire  a t 
g re a te r  ra n g e s ; an d  fire  a g a in s t u n 
seen ta rg e ts  w as now  possib le , bo th  
a g a in s t su rfa c e  sh ips a n d  a irc ra f t ,  
ra n g es  be ing  a c c u ra te  to  w ith in  a 
few  y a rd s .

T he successes in  th e  B a ttle  of 
M a ta p a n  ow ed m uch  to  R a d a r  con
tro l o f g u n n ery . In d eed , in th is  de
cisive ac tio n , w hich re su lte d  in  th e  
s in k in g  of th ree  c ru ise rs  an d  tw o 
d e stro y e rs , R a d a r  p lay ed  a  g re a t 
p a r t  fro m  th e  beg in n in g . T h e  ea rly  
w a rn in g  w hich i t  gave  en ab led  o u r 
sh ips to  be b ro u g h t to  in s ta n t  fig h t
in g  read in ess long  b e fo re  th e  enem y 
knew  of th e ir  p re sen c e ; in  fa c t, the  
I ta lia n  sh ips w ere hopelessly  cau g h t 
o u t, a n d  w hen th ey  w ere finally  
illu m in a ted , a t close ran g e  a few 
second’s b e fo re  H .M .S . W arsp ite 's  
o p en in g  b ro ad sid e , th e ir  g u n s w ere 
s till  t r a in e d  fo re  an d  a f t.  T h is first 
b ro ad sid e  secu red  h its  w ith  five ou t 
o f six  15 inch  shells —  a s tr ik in g

(Continued on page 22 )
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RADAR
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t r ib u te  to  th e  a cc u rac y  o f R a d a r  
re p o rts  o f the  en em y ’s ra n g e  and 
b earin g .

D e te c te d  S ch arn h orst

In  bo th  th e  S c h a rn h o rs t  an d  B is
m arck  ac tio n s, R a d a r  w as o f in 
estim ab le  value  bo th  in find ing  the  
enem y, and  in d e te rm in in g  ranges 
an d  b earin g s  w hen  th e  tim e  cam e to  
jo in  b a ttle  —- th e  “ find, fix, and  
s tr ik e ” w hich is th e  basis o f w a r 
a t  sea. In  th e  case o f th e  S c h a rn 
h o rs t, th e  en^m y was f irs t d e tec ted  
by  th e  c ru ise r  B e lfa s t a t  a ran g e  
of 35,000 y a rd s  (174 m ile s), and 
th is  e a r ly  d e tec tio n  an d  th e  gun- 
en g ag em en t w hich it led to , u n 
d o u b ted ly  saved th e  N o rth  R ussian  
convoy  w hich th e  S c h a rn h o rs t  was 
th re a te n in g . F o r  a tim e c o n ta c t was 
lo st, b u t was re -e s tab lish ed  by R a
d a r  a t  30,500 y a rd s ; an d  fo r  a 
co n sid erab le  p e rio d , u n til th e  a rriv a l 
of th e  D uke  of Y o rk , th e  S c h a rn 
h o rs t w as shad o w ed  by o u r  des
tro y e r  fo rce  re ly in g  e n tire ly  on R a 
d a r  an d  k eep in g  ou tside  v isib ility  
d istance. T he D uke of Y o rk  first 
p ick ed  up  th e  enem y a t th e  ex 
trem e  ra n g e  o f 45,500 y a rd s  (2 2 | 
m iles) an d  c losed  it  to  12,000 b e 
fo re  o p en in g  fire ; th e re  is ev idence 
th a t  th e  S c h a rn h o rs t  was com p le te ly  
u n aw are  of h e r p resen ce  u n til  h e r 
first salvo.

A v a lu ab le  convoy  m ig h t hav e  m et 
d isa s te r  an d  th e  S c h a rn h o rs t  e scap 
ed  e n tire ly  a f te r  th e  f irs t gun- 
ac tio n , if  R a d a r  (o f  a  ty p e  f a r  su 
p e r io r  to  a n y th in g  th e  enem y c a r 
ried ) had  n o t been av ailab le  to  de 
te c t  an d  shadow  h e r  in  th e  tw i
lig h t o f th o se  f a r  N o r th e rn  w a ters . 
A s i t  w as, th is  fo rm id ab le  enem y 
u n it w as h u n ted , en g ag ed  a n d  sen t

to  th e  b o tto m , in a  classic  F le e t ac
tio n , w ith  a  m in im um  of dam age  
an d  casu a ltie s  to  th e  R o y a l N avy.

T he se n sitiv ity  o f th ese  se ts is such 
th a t  th e  a c tu a l fa ll o f  sh o t can  be 
p lo tte d  by R a d a r ;  th e  w a te r  th ro w n  
up  by a fa llin g  shell gives a sizeable 
“ echo” w hich can  be p lo tte d  in  re 
la tio n  to  th e  ta rg e t .  T he w hole sys
tem  o f “sp o tt in g ” in g u n n e ry  can  
th u s  be ta k e n  over by R a d a r , w ith 
a  co n seq u en t e lim in a tio n  o f guess
w o rk  an d  th e  e r ro rs  an d  u n c e rta in ty  
of v isual ju d g m e n t.

N o r does th is  ap p ly  on ly  to  the  
b ig g er ships. Sm all c ra f t ,  such as 
to rp ed o  an d  g u n b o a ts  have  th e ir  
R a d a r  se ts, spec ia lly  a d a p te d  fo r  
th e ir  size. T h ey  have m ad e  a v ita l 
d ifference  in o u t-m a n o eu v rin g  an d  
d e fe a tin g  E -b o a ts  in th o se  sw ift- 
ru n n in g  ac tio n s an d  in a tta c k s  on 
enem y convoys w hich m ig h t o th e r
wise have slip p ed  th ro u g h  in  th e  
b leak  an d  m u rk y  w e a th e r  off enem y 
coasts.

W ith o u t th e  help  o f R a d a r , i t  is 
possib le  th a t  th e  B ism arc k ’s final 
dash  so u th -e a s t to  th e  p ro te c tio n  of 
B re s t, m ig h t have  been su ccessfu l; 
ag a in  i t  w as R a d a r  w hich en ab led  
th e  B ritish  w arsh ip s to  keep  in to u ch  
w ith  th e  S c h a rn h o rs t, w hich  w ould  
o therw ise , in  th e  sem i-d ark n ess of 
th e  N o r th  C ape, have been  able to  
slip  aw ay  a n d  escape p u n ish m en t. 
W e a th e r  in  b o th  these  ac tio n s w ould  
n o rm ally  have  m ade i t  im possib le 
e ith e r  to  find th e  ta r g e t  o r  to  en 
gage  i t  w ith  an y  d eg ree  of c e r ta in ty  
a n d  a cc u rac y ; R a d a r  su p p lied  th e  
“ eyes” in  th e  first p lace , an d  R a 
d a r  gave  to  th e  su b seq u en t gun- 
ac tio n s a  fo rm id ab le  deg ree  of ac 
cu racy .

E y e s o f  th e  A ir  A rm

In  th e  a ir , R a d a r  has been a p o 
te n t  aid . T o th e  a ir c r a f t  c a r r ie rs  of

th e  F le e t A ir  A rm  i t  has  been 
in v a lu ab le , en ab lin g  th em  to  p lo t 
th e ir  a ir c ra f t ,  to  d irec t th em  to  th e ir  
ta rg e ts , a n d  to  la n d  th em  on in 
w e a th e r w hich w ould , a  few  y ears  
back , have fo rb id d en  fly ing  a lto 
g e th e r. F ig h te rs  have been  ab le  to  
in te rc e p t h o stile  a ir c r a f t ,  a n d  ships 
to  be a t  A c tio n  S ta tio n s  an d  read y  
to  give th e  ra id e rs  a h o t recep tio n . 
By m eans o f th a t  in gen ious in s tru 
m en t, I .F .F . ( In d ic a to r  F r ie n d  or 
F o e ) i t  is now  possib le  to  d e te rm in e  
w h e th er an  ap p ro ac h in g  ship  o r  a ir 
c ra f t  is h o stile  o r n o t —  an ex 
ten s io n  of R a d a r  w hich w ould , in 
th e  e a r ly  d a y s . o f W o rld  W a r I I  
have seem ed to  be in  th e  realm s 
of th e  su p e rn a tu ra l.  T h is d e tec tio n  
of h o stile  a i r c r a f t  w as o f especial 
v a lue  to  th e  E n g lish  E a s t  C oast, 
w ith  its  m an y  tip -a n d -ru n  ra id e rs , 
and  also on those  M a lta  convoys 
w hich had  to  ru n  th e  g a u n tle t  o f 
a tta c k  all th e  w ay  fro m  G ib ra lta r  
to  th e ir  jo u rn e y ’s end. R u ss ian  con
voys, to o , fo u n d  th e  im m ense value 
of th is  e a r ly  w a rn in g  o f a t ta c k ;  
m any  m en a n d  sh ips owe th e ir  lives 
to  b e in g  c losed  up  a t A c tio n  S ta 
tio n s in s te a d  o f b e in g  c a u g h t by 
c lo u d -h o p p in g  a ir c r a f t  w hich w ere 
inv isib le  u n til  th e y  s ta r te d  th e ir  to r 
pedo  an d  b om bing  runs.

V ita l  A sh o r e , T o o

T he use o f  R a d a r  a shore , in  co as
ta l  a re a s  a n d  fo r  th e  de fen ce  of 
h a rb o u rs , has also been  a  n av a l 
u n d e r ta k in g  o f g re a t  im p o rta n ce . In  
th e  e a r ly  days o f  W o rld  W a r  I I ,  a 
few  specia l R a d a r  se ts w hich  w ere  
be ing  b u ilt fo r  th e  R o y a l A ir  F o rc e  
w ere ta k e n  off p ro d u c tio n , m odified, 
and  in s ta lled  by  a p a r ty  o f naval 
en th u s ia s ts  an d  a  few  sc ien tis ts  a t  
key  p o in ts  in  th e  ap p ro ach es  to  
S capa  F low . T h ey  w ere th e  firs t 
R a d a r  se ts used  ash o re  fo r  su rfa ce  
w atch ing .

T he d e fen ce  o f h a rb o u rs  w as a d 
v anced  in  1941 by th e  in s ta lla tio n  
of spec ia l n av a l a p p a ra tu s  to  p ro 
vide a close w a tch  over th e  e n tra n c e  
to  c e r ta in  v ita l p o rts , a n d  in p a r 
t ic u la r  to  sp o t enem y m in in g  by 
a ir c r a f t  an d  o th e r  m eans. T hese  sets 
w ere c losely  lin k e d  to  th e  defences 
o f th e  p o r ts  an d  w ould  have  p ro v ed  
in v a lu ab le  h ad  a  G erm an  invasion  
m ate ria lised .

F ro m  1942 o n w ard s  th e re  w as a 
s te ad y  im p ro v e m en t in th e  “ C o asta l 
C h a in ,” as i t  cam e to  be called , o f 
su rfa ce -w a tch in g  s ta tio n s .

N E X T  M O N TH  . . .

TWO SPECIAL FEATURES
(1 ) The Aegis “ L ittle  Com panion" k it for 5-valve dual

wave mantel model detailed in fu ll.
(2 ) The new section devoted entirely to the interests 

of hams and would-be am ateur experimental trans
mitting operators

. . . .  ORDER YO U R CO PY NOW !
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A s th e  p o w er o f th e  a p p a ra tu s  in 
c reased , th e  ra n g e  of co v er ex tended  
an d  th ese  sh o re  s ta tio n s  (b y  1944 
m an n ed  a lm o st exclusively  by 
R .A .F . o r  W .A .A .F . u n d e r  in te r-  
Serv ice  a g ree m e n t)  w ere  en ab led , in  
c o n ju n c tio n  w ith  N a v a l P lo t tin g  
R oom s, to  p lay  a  v e ry  im p o r ta n t  
p a r t  in  th e  d e fen ce  o f E a s t  C oast 
C onvoys a g a in  E -b o a t an d  a ir  a t 
ta c k  a n d  to  co n tro l th e  v a s t a m o u n t 
o f sh ip p in g  n eeded  fo r  D -day . T he 
o rg a n is a tio n  p ro v id ed  a  c o n tin u o u s  
p lo t a t  th e  p r in c ip a l p o r ts  o f  all 
sh ips an d  a ir c r a f t  in th e  v ic in ity  o f 
B ritish  p o rts . In d eed , sh ips cam e to  
re ly  on th em  to  q u ite  a la rg e  ex 
te n t  in th o se  a rea s , fo r  exam ple, on 
th e  E a s t  C oast, w here  fo g  m igh t 
in te r ru p t  convoys a n d  ru n  sh ips in 
to  d a n g e r  fro m  san d b an k s  a n d  su n k 
en w recks. On a  n u m b er o f occa
sions ships w hich have s tra y e d  fro m  
th e  sw ep t ch an n e ls  have  se n t th e  
sim ple  sig n a l, “ W h ere  am  I ? ” to  th e  
sh o re  R a d a r  p lo t. In ' a ll cases th ey  
have  been  to ld .

In te r -S e r v ic e  C o -o p era tio n
I t  has been m en tio n ed  th a t  these  

c o as ta l se ts w ere  in  a la rg e  deg ree  
m an n ed  by  th e  R .A .F . A n in te re s t
in g  exam ple  o f in te r-S e rv ic e  co
o p e ra tio n  w as p ro v id ed  in  1943 
w hen th e  enem y’s low -fly ing  a t 
ta c k s  by  a ir c r a f t  ag a in s t Sou th  
C o ast 'to w n s  h a d  re ac h ed  serious 
p ro p o rtio n s . B y  fly ing  low  th e  a ir 
c r a f t  m an ag ed  to  ev ad e  th e  ex is tin g  
R a d a r  se ts, a n d  ow ing  to  lack  of 
w a rn in g  m an y  casu a ltie s  re su lted . 
F o r tu n a te ly ,  a b o u t th is  tim e  a high- 
p o w er n av a l se t, c ap ab le  o f d e te c t
in g  sh ips a t  lo n g  ra n g es  a n d  also 
low -fly ing  a i r c r a f t  h ad  been  devel
oped.

W hen  a bom b fe ll on a school a t 
A sh fo rd , in  1943, 300 school ch il
d re n  w ere  saved  by  th e  fo u r  m in u tes  
w a rn in g  g iven by  one of th ese  ex 
c lusive ly  n av a l se ts a t  D o v er, w hich 
e n ab led  th em  to  p ro ceed  to  sh e lte r, 
ju s t  in  tim e.

F in a lly , M obile N av a l R a d a r  
e q u ip m en t, lan d e d  in  N o r th  A frica , 
S icily , I ta ly  an d  N o rm a n d y , assisted  
in  th e  d e fence  o f an ch o rag es  ag a in s t 
su rfa c e  a tta c k , a n d  in  th e  co n tro l 
o f  th e  en o rm o u s m asses o f  sh ipp ing  
w hich a rriv e d  a n d  assem bled  a t  th e  
beach-heads.

B e a tin g  th e  U -B o a ts
T h e  fo u r th , an d  la s t,  sec tion  of 

R a d a r  d ev e lopm en t, i ts  ap p lica tio n  
to  a n ti-U -b o a t w a rfa re , is p ro b ab ly  
th e  m ost im p o r ta n t  o f a ll:  R a d a r  
w as th e  g re a te s t  sing le  fa c to r  in

en su rin g  th e  d e fe a t o f th e  U -b o a ts  
an d  co n seq u en tly  in w inn ing  the  
v ita l b a ttle  o f th e  A tlan tic . W ith  
i ts  a id  th e  U -b o a ts  w ere  k ep t d ow n  
—  th e  m ost im p o r ta n t  th in g  o f all, 
e n su r in g  th a t  th e y  co u ld  be o u t
d is tan c ed  b y  convoys an d  cou ld  no t 
ca tch  th em  up.

R a d a r  en ab led  e sco rts  to  d e tec t, 
in s ta p tly , th e  a p p ea ran c e  of an y  U- 
b o a t on th e  su rfa c e  n e a r  a  convoy; 
th ey  cou ld  be w a tch ed  as th ey  cam e 
in to  a tta c k , an d  in te rc e p te d ;  th ey  
cou ld  be d e te c te d  by  p a tro llin g  a ir 
c r a f t  f a r  fro m  th e  convoy , and  
fo rce d  to  sub m erg e  a n d  lose to u ch  
w ith  th e ir  p rey .

S ch n o rk e l, th e  u n d e rw a te r  b re a th 
in g  a p p a ra tu s , w as G e rm an y ’s re 

p ly  to  R a d a r. D e tec tio n  o f so sm all 
an  o b je c t as a su b m arin e  p e riscope  
o r  c o n n in g -to w er p re sen te d  a very  
difficult sc ien tific  p ro b lem , a n d  th e  
so lv ing  of i t  in so sh o r t a  tim e , a t 
such  a  v ita l s ta g e , w as one o f th e  
m a jo r  even ts o f th e  w hole  w ar.

T he tech n iq u e  e stab lish ed  by  th e  
d ev elo p m en t w as la te r  ap p lied  by  all 
th e  Serv ices an d  b y  th e  U .S .A . to  
n e a r ly 'a l l  o th e r  R a d a r  p ro b lem s a f 
fe c tin g  th e  size an d  a cc u rac y  of 
eq u ip m en t an d  th e  a b ility  to  d e tec t 
an d  d is tin g u ish  sm all ta rg e ts . I t  is 
w ith  th e  help o f th ese  devices th a t  
B r ita in  a n d  th e  U .S.A . f a r  o u t
s tr ip p e d  th e  enem y in  th e  p recisio n  
b o th  o f th e ir  a t ta c k  a n d  th e ir  d e 
fence.

Keep in touch with your Local Dealer 
for further releases of type ranges.

BRiM/lR
VALVES

---------------------------------  A P R O D U C T  o f  --------------------------------
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THE THEORY BEHIND PROPER
Part 3 T H E  O U T P U T  STAGE

D is to rtio n  is m ore  d is tress in g  to  
the  m u sica lly  tra in e d  e a r  th a n  th e  
av erag e  one, w hich is u sua lly  unab le  
to  d e te c t the  p resence  o f five p e r 
c en t second  h a rm o n ic  d is to r tio n , th e  
odd h a rm o n ics  a re  m ore d isp leasing , 
th e  h ig h er ones b e in g  even m ore  so.

In te rm o d u la tio n  causes a n o th e r  
u n p lea sa n t fo rm  of d is to r tio n  and  
occurs w hen one freq u en cy  m o d u 
la tes  a n o th e r , p ro d u c in g  freq u en c ie s  
equal to  th e ir  sum  and  d ifference 
w hich te n d  to  be d isco rd an t. I f  one 
is 2,000 cycles p e r  second no te , and 
th e  o th e r  a 100 cycle one, f r e 
quencies o f 1,900 and  2,100 cycles 
p e r  second  will be se t up.

H a rm o n ic  d is to r tio n  causes th e  
o u tp u t  to  so u n d  " t in n y ” as th e  un- 
d esired  freq u en c ie s  in tro d u c ed  are  
m u ltip les  o f th e  n a tu ra l  freq u en c ies. 
In te rm o d u la tio n  d is to rtio n  p ro d u ces 
u n n a tu ra l  re p ro d u c tio n  th a t  sounds 
d isco rd an t.

T rio d e , C lass A

A tr io d e  is th e  lea s t sensitive  o f 
any  of th e  A .F . p o w er valves re 
q u irin g  a la rg e  s igna l in p u t an d  a 
h igh n e g a tiv e  bias.

The va lue  of th e  p la te  c ircu it 
lo ad  of a tr io d e  is no t very  c ritica l, 
b u t w o rth  w hile im p ro v em en ts  can 
be m ade  if  c a re fu lly  chosen. T he 
lo ad  th a t  gives m axim um  p o w ;r  
o u tp u t w ill co n ta in  no t on ly  th e  in 
p u t s ig n a l f req u en cy , b u t also  a 
n u m b er o f its  h a rm on ics. I t  is m ore

usu a l to  u tilise  th e  lo ad  g iv ing  m ax i
m um  u n d is to r te d  p o w er o u tp u t, th is  
te rm  is used  in a b ro a d  sense as 
h a rm o n ic  d is to r tio n , m ain ly  second 
an d  th ird ,  is s till p re se n t which 
m ay  to ta l  five p e r  cen t, b u t  is still 
co vered  by th e  te rm .

P o w er  O u tp u t
F o r  m ax im um  p o w er o u tp u t  th e  

lo ad  of th e  tr io d e  shou ld  e q u a l its 
p la te  re s is tan ce , an d  fo r  m axim um  
u n d is to r te d  p o w e r o u tp u t th e  load  
shou ld  be a b o u t double  th e  p la te  
resis tan ce .

T he p o w e r tr io d e  is m o re  like ly  
to  have an im p ed an ce  as its  p la te  
lo ad  th a n  a re s is tan ce  an d  400 cycles 
p e r  second  is u su a lly  th e  freq u en cy  
a t w hich th e  valve is m atch ed  to  th e  
load.

M odern  b ro a d c a s t rece iv e rs  a re

Figure 12, showing the operation of class 
AB push-pull amplification and the manner 
n which the distortion is cancelled.

Figure 11, showing the curves of class A  
push-pull linear amplification.

desig n ed  to  hav e  a p o w er o u tp u t 
sev era l tim es in  excess th a t  w hich 
will be n o rm ally  used, th is  is due 
to  th e  co n sid erab le  v a r ia tio n  in the  
s tre n g th  of th e  au d io  signals. I f  th e  
design  is fo r  an  u n d is to r te d  o u tp u t 
o f one w a tt,  w hich is sufficient fo r  
th e  av erag e  room , i t  w ou ld  p e rfo rm  
well on th e  low  a n d  m edium  sound  
levels, b u t  w hen a loud  so u n d  is 
to  be am plified  th e  valve w ould  be 
o v erlo ad ed  an d  in tro d u c e  co n sid e r
ab le  d is to r tio n . I t  is d e s irab le  to  
have a n  o u tp u t  valve th a t  is c ap 
ab le  o f  a t  le a s t fo u r  tim es  th e  a v e r
age level o f th e  u n d is to r te d  p o w er 
o u tp u t  req u ired . T h is a t  f irs t m ay 
seem  e x tra v a g a n t, b u t is n ecessary  
if  freed o m  fro m  d is to r tio n  is re 
qu ired .

P la te  D iss ip a tio n

T he c u r re n t  flow ing th ro u g h  a

I f -
PLATE CuHltNT 
/  VAIV£ 1 f \

/  /  M  OUTPUT

A/& wPlftTS CURMNT W  
Vflive 2

; X *

I n pu t  to * * )
VALVE l  ^

V Y « l v e  2  FIC, I I

Figure 10, showing the connections for 
push-pull amplification.

p o w er am p lify in g  valve is qu ite  
la rg e  co m p ared  to  a vo ltag e  am p li
fy in g  valves w hich in tro d u c es  a n 
o th e r  p ro b lem , th a t  if  d iss ip a tin g  th e  
h e a t g e n e ra te d  a t  th e  p la te  by  g re a t 
n u m b ers  o f e lec tro n s  h i tt in g  i t  a t 
exceed ing ly  h igh velocities. I f  th e  
h ea t c an n o t be ra d ia te d  o r dissi
p a te d  q u ick ly  th e  p la te  te m p e ra tu re  
w ill soon  becom e excessive, ru in in g  
th e  valve  by  cau sin g  th e  e lec tro d es 
to  ex clude  occluded  gas.

A s we have  seen , th e  av erag e  
p la te  c u r re n t  in a  class A am plifie r 
is s te ad y  a n d  co n stan t, a n d  as p ow 
e r  is th e  p ro d u c t of c u r re n t  and  
volts th e  p o w er d issip a ted  a t  th e  
p la te  is eq u al to  E l ,  and  ca re  should  
be ta k e n  th is  w ith  th e  p o w er o u t
p u t  o f th e  valve.

M a n u fa c tu re rs  p lace  a m axim um  
ra tin g  on th e  p la te  d issip a tio n  of 
each valve, an d  th is  should  n o t be 
exceeded.

P en to d e , C lass A

The p o w er p en to d e  was developed  
to  p ro v id e  an  o u tp u t valve w ith 
h ig h er efficiency, b e tte r  p o w er sen si
tiv ity  th a n  o b ta in ed  w ith  a tr io d e  
w ith o u t re d u c tio n  o f p o w er o u tp u t.

The p la te  c irc u it efficiency ob 
ta in a b le  fro m  a class A tr io d e  is 
a b o u t 20 o r 25 p e r  cen t, w hile th a t  
fro m  a p en to d e  is a ro u n d  30 o r 35 
p e r cen t, q u ite  a la rg e  increase.

The p en to d e  has th e  a d v an tag e  
th a t  its  am p lificatio n  fa c to r  is 
g re a te r  th a n  th e  tr io d e , re su ltin g  
in less s igna l v o ltag e  to  be ap p lied  
to  the  g rid  to  p ro d u ce  th e  sam e o u t
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AMPLIFIER DESIGN _By C H A R L E S  A S T O N

p u t as a trio d e . T hese ad v an tag es  
have re su lte d  in th e  p en to d e  pow er 
am plifie r b e in g  used in th e  o u tp u t 
s tag e  o f b ro a d ca s t rece iv e rs  fo r  a 
p e rio d  o f som e y ears.

T he p e n t o d e ,  u n fo r tu n a te ly , 
b ro u g h t w ith it c o n s id e r a b le /h a r 
m onic d is to r tio n  and  th e  re q u ire 
m en t o f a c ritica l va lue  o f p la te  
load  up  w hich th e  deg ree  o f th e  d is
to r tio n  and  th e  p o w er o u tp u t are 
s tro n g ly  d ep en d en t, and  even  when 
c o rre c tly  chosen will p ro d u ce  larg e  
values o f d is to rtio n . W hen  th e  p la te  
load  is a sp e a k er th e  effect of its 
in d uctive  re ac ta n c e  is th a t  an in 
crease  in th e  freq u e n c y  w ill p ro d u ce  
an  in crease  in bo th  h a rm o n ic  d is
to r tio n  an d  p o w er o u tp u t  develop 
ing co n sid erab le  a m p litu d e  an d  f r e 
quency  d is to rtio n .

T h is  ty p e  of am p lifie r is essen
tia lly  a  c o n s tan t c u rre n t valve and 
a re ac tiv e  lo ad  w ill ten d  to  m ain 
ta in  th is  c o n s ta n t c u r re n t  and  the  
p la te  re sis tan ce  is a lw ays h igh  com 
p a re d  to  th e  lo ad  im pedance .

P ro s an d  C ons
T h e  p ro s  an d  cons o f tr io d e s  and 

p en to d es  w ill now  be co n sid ered :
(a )  T rio d es  p ro v id e  a p ra c tic a lly  

d is to rtio n le ss  o u tp u t. A p e n to d e  m ay 
be o p e ra te d  w ith specia l c ircu its  
to  red u ce  d is to rtio n , b u t reduces 
its  a d v a n ta g e  o f a  h ig h er am plifica
tio n  fac to r.

(b )  T he tr io d e  lo ad  im p ed an ce  is 
n o t c ritica l and  w'ill o p e ra te  from  
a p o w er su p p ly  w here  th e  vo ltage  
m ay  f lu c tu a te  w ith o u t in tro d u c in g  
d is to rtio n .

Figure 13, showing the curves of class B 
push-pull.

(c ) P en to d es  possess a h ig h er am 
p lifica tio n  fa c to r , th u s  re q u ir in g  less 
signal in p u t v o ltage , w hich m ay 
e lim in a te  a s tag e  of v o ltag e  am p li
fication .

(d ) T he p o w er efficiency of a p e n 
to d e  is a b o u t 50 p e r  cen t h igher 
th a n  a trio d e .

P a ra lle l C lass A  A m p lifiers

T his ty p e  of am p lifie r is seldom  
used  ow ing  to  th e  a d v an tag e s  of 
p u sh -pu ll o p e ra tio n , bu t in m odern  
ra d io  tra n s m itte r s  p a ra lle l connec
tio n  of class C p o w er am plifie rs is 
qu ite  com m on.

T he p o w er o u tp u t o b ta in ed  from  
th is  ty p e  o f am p lifie r is tw ice  th a t  
of a  single  valve, an d  calls fo r  n o th 
in g  e x tra  in p re -am p lif ica tio n  as 
th e  c o n tro l o f th e  g r id  is e le c tro 
s ta tic . T he p la te  c u r re n t  re q u ire 
m en ts an d  d is to rtio n  a re  doubled

Figure 14, showing the poraphose method 
of obtaining push-pull operation.

an d  th e  im p ed an ce  of th e  p la te  load  
halved.

T h e  la rg e  p la te  c u r re n t  m ay  cause 
core  s a tu ra t io n  of th e  o u tp u t  t r a n s 
fo rm e r  u n less it is o f am ple  p ro p o r
tions, and  such a u n it w ould  be 
costly .

P u sh -P u ll A m p lif ica tio n

To p ro d u ce  an o u tp u t  g re a te r  
th a n  th a t  o b ta in ab le  fro m  a single 
am plifier, tw o  va lves a re  used in 
“p u sh -p u ll” , the  c irc u it o f w hich is 
show n in F ig . 10; i ts  o p e ra tio n  m ay 
be desc rib ed  as fo llow s:—

A cro ss th e  seco n d ary  w in d in g  of 
th e  in p u t t r a n s fo rm e r  th e  signal 
vo ltag e  w ill be in d u ced  in it, the  
o u tp u t  o f th is  w in d in g  is connected  
to  th e  g rid  o f each  push -p u ll valve, 
and  it  is obvious th a t  w hen th e  a l
te rn a tin g  signal in p u t causes end 
A o f th e  w ind ing  to  becom e posi
tive , B will be n eg ativ e . Som ew 'here 
in th e  w in d in g  be tw een  these  tw o 
p o te n tia ls  a zero  o r  “ e a r th y ” p o ten -

Figure 15, showing the simplicity of the 
•'concertino" phase splitter.

t ia l will ex is t, an d  th is  is a t the 
c e n tre  o f th e  in d u c ta n ce  w here  a 
ta p p in g  is m ade  an d  co n n ec ted  to 
th e  com m on in p u t c irc u it (c a th 
o d es). T he s ignal v o ltag es app lied  
to  th e  g rid s  wrill be eq u al a n d  180 
d eg rees o u t o f phase , fo r  w hen the  
g rid  o f one valve is becom ing  n e g a 
tiv e  th e  o th e r  w ill be com ing  m ore 
po sitiv e  a n d  vice v e rsa . D u e  to  th is 
reaso n  th e  c u r re n t  th ro u g h  one 
valve is d ecreas in g , w hile  th a t  
th ro u g h  th e  o th e r  is in creas in g , 
th u s  th e  180 deg ree  p h ase  re la tio n 
sh ip  w ill a lso  ex is t across th e  o u tp u t 
t r a n s fo rm e r , th e  p r im a ry  wdnding 
be ing  such  as to  cause  th e  o u tp u ts  
to  be ad d itive .

C lass A  P u sh -P u ll

C lass A  p u sh -p u ll am p lificatio n  is 
i l lu s tra te d  in th e  cu rves show’n in 
Fig . 11; it can  be seen th a t  th e  tw o 
in p u ts  a re  180 d eg rees o u t o f phase  
an d  a re  b iased  so as to  o p e ra te  on 
th e  s t r a ig h t  p o rtio n  o f th e  Ip V g  
c h a ra c te r is tic  cu rv e  —  only one 
cu rv e  is show n, b u t  as th e  valves 
a re  m atch ed , will a p p ly  eq u ally  to  
each  valve. T he o u tp u ts  a re  show n 
as b e in g  180 degrees o u t o f phase, 
b u t a re  a d d itiv e  due  to  th e  effect 
of th e  p la te s  lo ad  re su ltin g  in an 
o u tp u t  tw ice  th e  a m p litu d e  of e ith e r 
valve, th e  a r ra n g e m e n t fo r o b ta in 
ing  th is  re su lt is know n as “ d iffe ren 
tia l  co n n ec tio n .”

T he lo ad  im p ed an ce  of each  valve 
is th e  sam e as re q u ire d  fo r  a  single 
valve am plifie r, so th e  p la te  to  p la te  
lo ad  re sis tan ce  will be double  th a t  
of a  single  valve. T he efficiency will

(Continued on page 2 6 )
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AMPLIFIERS
(Continued)

be th e  sam e as fo r  a single  valve 
am plifier. T he m axim um  signal v o lt
age m ay  be tw ice  th a t  u sed  fo r  d r iv 
ing  a single  valve, b u t as th e  v o lt
age is d iv ided  in to  tw o  4>arts only 
h a lf  w ill be ap p lied  to  each  valve.

C lass A B

As show n b e fo re , class A B  am p li
fiers a re  so b iased  as to  o p e ra te  
on p a r t  o f th e  cu rv ed  p o rtio n  o f th e  
Ip V g  cu rv e , an d  it w as s ta te d  th a t  
as a single valve am plifie r co n sid e r
able d is to r tio n  is in tro d u c ed , b u t  if 
o p e ra te d  as a p u sh -p u ll am plifie r 
th is  d is to r tio n  w ould be co n sid e r
ab ly  red u ced  by „ c an ce lla tio n , and 
how th is  occurs will now be show n 
(F ig . 12).

T he valves a re  now b iased  so th ey  
o p e ra te  in th e  curved  reg ion  and 
th e  in p u t v o ltag es a re  show n as be
ing  180 deg rees o u t o f ph ase  and 
p ro d u ce  p la te  c u rre n ts  w ith  sim ila r 
ph ase  re la tio n s , and  it  can  be seen 
th a t  th e  b o tto m  h a lf  of each  cu rve  
is o f less a m p litu d e  th a n  th e  to p  
h a lf  an d  w hen valve I is p ro d u c in g  
is h a lf  o f high am p litu d e , valve 2 is 
p ro d u c in g  its  h a lf  o f  sm all am p li
tu d e  an d , due to  th e  d iffe re n tia l con 
nectio n , w ill be ad d itiv e  an d  will 
p ro d u ce  th e  to p  h a lf  o f th e  o u tp u t 
curve. N ow , w hen th e  p la te  c u r re n t  
o f valve 2 is p ro d u c in g  its  h a lf  of 
h igh am p litu d e , valve I is now  on 
its  low  a m p litu d e  h a lf , ad d ed  will 
p ro d u ce  th e  b o tto m  h a lf  o f th e  o u t
p u t  cycle e q u a l in a m p litu d e  to  the  
to p  h a lf , th u s  p ro d u c in g  an  u n d is
to r te d  am plified  o u tp u t o f th e  in p u t. 
I t  p e rh ap s  can  be m ade c le a re r  by 
le t t in g  th e  h igh am p litu d e s  o f bo th  
cycles be e q u a l to  tw o  u n its  each  
an d  th e  ha lves o f low  a m p litu d e  
eq u al to  one u n it  each  it  shou ld  be 
e v id en t th a t  th e  tw o  ha lves o f each

cycle w ill b o th  equal 3 u n its , So 
p ro d u c in g  an o u tp u t  cycle o f un- 
d is to rt^ d  o u tp u t.

I f  one ° f  th e  valves w ere o p e ra ted  
as a class A B  am plifier, an d  the  
o th e r  in class A, th e re  w ould  be no 
can cellin g  effec t ow ing to  th e  sym 
m e try  o f th e  class A o u tp u t  a n d  th e  
re su lt w ould be con sid erab le  d is
to r tio n . A s th e  g rid  is based  m ore 
n eg ativ e  w ith  th is  ty p e  th a n  class 
A , th e  s te ad y  p la te  c u r re n t  is, as a 
re su lt less, s6 th e  anode d issip a tio n  
is red u ced , a n d  also p e rm its  th e  
ap p lic a tio n  of a la rg e r  in p u t signal. 
I t  has th e  a d v an tag e  over class A 
th a t  w ith  su itab le  valves it is po s
sible fo r  a g re a t  in crease  in  p o w er 
o u tp u t w ith  only a v e ry  sm all ^in- 
c rease  in p la te  v o ltage , b u t th e  in 
p u t  s ignal u su a lly  re q u ire s  g re a te r  
p re -am p lifica tio n  ow ing to  th e  neces
sity  , o f u sing  a step d o w n  aud io  
tra n s fo rm e r , as sa id  e a r lie r , to  p re 
v e n t d is to r tio n  if  th e re  is a flow of
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g rid  c u r re n t  d u rin g  very  la rg e  sig 
nal in p u ts .

P u sh -P u ll C lass B

T he o p e ra tio n  of th is  ty p e  o f 
am p lifica tio n  is d ep ic ted  in F ig . 13 
a n d  i t  can  be seen th a t  th e  co n d i
tio n s  o u tlin ed  p rev io u s ly  fo r  class 
B a re  fu lfilled  —  th e  g rid  is b iased  
n e a r ly  to  cu t-o ff an d  th e  tw o  valves

Figure 17a, showing circuit of a simple transmitter.

former-coupted stage with tuned secondary.

w ork on a lte rn a te  halves o f th e  in 
p u t  signal.

T h e  tw o  halves o f th e  o u tp u t 
valves a re  ad d itiv e  due to  th e  d iffe r
en tia l con n ec tio n  p ro d u c in g  in th e  
o u tp u t  an  am plified  version  of the  
in p u t signal.

B y ex am in a tio n  o f th e  cu rv es it 
w ill be seen th a t  when one valve 
is a m p lify in g  its  h a lf  o f th e  cycle, 
th e  g rid  o f th e  o th e r  is so b iased  
th a t  i t  w ill have n o t p la te  c u r re n t  
flow —  o r  v e ry  lit t le  —  an d  when 
th e re  is no s ig n a l in p u t th e  p la te  
c u r re n t  o f b o th  valves is p ra c tic a lly  
z ero ; fro m  th is  i t  sh o u ld  be no ticed  
th a t  p la te  d issip a tio n  is k e p t low  
a n d  has a  d irec t re la tio n  to  th e  in 
p u t  s ignal a n d  as p la te  d issip a tio n  
is th e  fa c to r  lim itin g  th e  o u tp u t  of 
a  valve th is  is a v e ry  d esirab le  
fe a tu re .

T h e  efficiency of c lass B is p a r 
tic u la r ly  good and  th e  th eo re tic a l 
m ax im um  is ro u n d  a b o u t 78 p e r  cen t 
an d  it  is th is  fe a tu re  th a t  m akes 
i ts  use com m on in th e  o u tp u t  of 
rad io  rece iv e rs  w hen econom y of 
o p e ra tio n  is re q u ire d  w ith  a larg e  
au d io  freq u e n c y  p o w er o u tp u t, and  
it  can  be show n th a t  fo r  a given 
p la te  d iss ip a tio n  class B will give 
a b o u t five tim es th e  p o w er o u tp u t 
o f  class A.

U n d is to r te d  o u tp u t  w ith  class B 
is v e ry  difficult to  o b ta in  as t lie 
valves m u st have v e ry  s im ila r  o p e r
a tin g  c h a ra c te ris tic s  to  p ro d u ce  
eq u al ha lves o f th e  o u tp u t  w ave 
fo rm , a n d  in p ra c tic e  a re  difficult 
to  p ro d u ce  th is , w ith  o th e r  diffi
cu lties  o u tlin ed  p rev io u sly  u n d e r 
class B usu a lly  lim its  its  use to  
b a tte ry  o p e ra tio n .

P u sh -P u ll A d v a n ta g e s

T h e  m o st o u ts ta n d in g  ad v an tag e  
o f p u sh -p u ll o p e ra tio n  is i ts  ab ility  
to  e lim in a te , by can ce lla tio n , second
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h arm o n ic  d is to r tio n , an d  fo r  th a t  
m a tte r  nil the  even h a rm o n ic  d is
to r tio n  and  th is  re p re se n ts  p rac ti 
cally all th e  d is to rtio n  in th e  o u tp u t 
o f  a tr io d e  p o w er valve. I t  also p e r
m its a la rg e r  in p u t signa l, which 
p ro d u ces a  la rg e r  o u tp u t pow er 
w ith o u t any  in crease  in th e  c o n ten t 

.of h a rm o n ic  d iso rtio n , due to  th is 
can cellin g  effect.

O w ing  to  th e  o p p osite  flow of 
stead y  p la te  c u rre n ts  in th e  p rim 
a ry  w in d in g  of th e  o u tp u t  t r a n s 
fo rm er  th e ir  m ag n e tic  fields cancel, 
th u s  p re v en tin g  core  sa tu ra tio n .

P u sh -p u ll am plification  reduces 
th e  effects o f hum  fro m  th e  AC 
p o w er supp ly , as th ey  are  also can 
celled  in th e  o u tp u t.

V alv e  M ethods
D ue to  th e  expense o f a high 

f idelity  p u sh -p u ll t r a n s fo rm e r , o th e r 
m ethods have been devised  fo r  ob
ta in in g  signal vo ltag es 180 degrees 
o u t o f ph ase  o f eq u al a m p li tu d e  
T he tw o  m ost com m on ty p es  a re  
“p a ra -p h a se ” and  “ph ase  sp litte r ."

P a ra -P h a se
The basic c irc u it fo r  a p a rap h a se  

system  is show n in  F ig. 14, and can 
be e x p la in ed  as fo llo w s:—

Figure 17b, showing the coupling that is 
coused by the feedback capacity.

T he signal vo ltag e  can be no ted  
to  be ap p lied  in th e  u su a l m an n er, 
an d  th e  o u tp u t  developed  across th e  
la te  lo ad  re s is tan ce  R l  and , due 
to  th e  p h ase  re v e rsa l p ro p e rtie s  of 
th e  valve, th is  w ill be 180 degrees 
o u t o f ph ase  w ith  th e  s ignal in p u t. 
A su itab le  p o r tio n  of th is  is tap p e d  
fro m  R1 an d  ap p lied  by th e  resis
ta n c e -c a p a c ity  co u p lin g  m eth o d  to  
th e  in p u t o f V 2, w hich will likew ise 
rev erse  th e  ph ase  so in  its  p la te  c ir 

cu it will a p p ea r  a signal vo ltage  
180 degrees ou t o f phase w ith the  
o u tp u t  o f V I, th u s  an o u tp u t  su it
able to  d rive  a pu sh -p u ll am plifier 
has been p ro d u ced .

T he ta p p in g  on R1 is such  th a t  
th e  am p litu d e  of th e  o u tp u t  o f V2 
will equal th e  am p litu d e  of th e  o u t
p u t o f V I. A f te r  th is  is se t and 
th e re  is an y  a lte ra t io n  of th e  c h a r
a c te r is tic s  of V2 due to  age, d is
to r tio n  will re su lt and  th e  ba lan ce  
is upset.

P h ase  S p litte r
A n exam ple  o f th e  valve o p e ra ted  

as a ph ase  sp litte r  is show n in F ig . 
15, an d  its  o p e ra tio n  is as fo llow s:

T he load  re sis tan ce  of th e  valve 
is d iv ided in to  tw o  p a r ts ,  one in 
th e  p la te  c ircu it, R l ,  an d  th e  o th e r 
in th e  ca th o d e  c ircu it, R 2 ; R3 p ro 
vide th e  g rid  bias. I f  th e  s ignal v o lt
age  of th e  g rid  goes n eg ativ e  th e  
p la te  c u rre n t fa lls , so th e  vo ltage 
d ro p  across R l  is red u ced  and  th e  
p la te  becom es m ore  p o sitiv e  w ith 
re sp ec t to  e a r th ;  a t th e  sam e tim e

(Continued on page 28)
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AMPLIFIERS
(Continued)
th e  v o ltag e  d ro p  across R2 p lus 
R3 is red u ced , m ak in g  th e  ca th o d e  
an d  th e  p o in t A a t th e  ju n c tio n  of 
the  re s is tan ce  less p ositive  w ith  re 
spec t to  e a r th ;  o p posite  re su lts  oc
cu r w hen th e  signal in p u t is p o si
tive. T he re su lt be ing  th e  p la te  and 
ca th o d e  s ignal o u tp u t vo ltag es a re  
180 d eg rees o u t o f p h ase  an d  su it
able fo r  d riv in g  push -p u ll am plifiers.

I f  th e  ca th o d e  and p la te  load  re 
sis to rs  a re  equal, th e  o u tp u t  o f th e  
phase  s p l i t te r  is ba lan ced , so re 
q u ires  no a d ju s tm e n t.

T h e  s tag e  ga in  o f th is  c irc u it  is 
less th a n  u n ity , th e  reaso n  fo r  th is  
being  th e  la rg e  a m o u n t o f n egative  
feed b ack , due to  th e  re s is tan ce  of 
R2 w hich is com m on to  b o th  th e  
in p u t an d  o u tp u t  c ircu its . T h is d is
a d v a n ta g e  has n o t re s tr ic te d  th e  use 
of th e  c irc u it, ow ing to  its  sim 
p lic ity  and  in h ere n tly  good ba lance.

R ece iv e r  H .F . A m p lifier
R ad io  freq u e n c y  am plifiers a re  o f 

tw o  m ain  ty p es  —  tr a n s m ittin g  and  
rece iv ing . T he fo rm e r m ay be of 
class B o r  C, vo ltag e , o r  pow er 
am plifier, w hile  th e  la t te r  is in v a r i
a b ly  a class A vo ltag e  am plifier.

D ue to  th e  feed b ack  cap a c ity  (see 
“ V alves in T h eo ry  and P ra c tiic e ”, 
N o v em b er, 1944, issue) tr io d e s  a re  
u n sa tis fa c to ry  as high freq u en cy  
am plifiers. M odern  p ra c tic e  is to  
use p en to d es  in th is  serv ice , ow ing 
to  th e ir  o v erw helm ing  ad v an tag es.

A ty p ic a l H .F . rece iv in g  am p li
fier, e ith e r  R .F . o r  I .F ., is show n 
in F ig . 16a; i t  can  be seen t r a n s 
fo rm e r co u p lin g  is used  an d  is m ost 
com m on, a lth o u g h  choke co u p lin g  
cou ld  be used  b u t is n o t as sa tis 
fa c to ry  as th e  tra n s fo rm e r . T he 
t ra n s fo rm e r  i llu s tra te d  has an  u n 
tu n e d  p r im a ry  w ith  a tu n e d  second
a ry  th e  e q u iv a len t c irc u it show n in 
F ig  16b.

On ex am in a tio n  it w ill be seen 
th a t  th e  t ra n s fo rm e r  is re p re se n ted  
as a  single in d u c ta n ce  because, in 
p ra c tic e , i t  a lm o st a c ts  as one. T he 
re flected  c a p a c ity  o f th e  co n d en ser 
C causes a tu n in g  effect o f th e  p r im 
a ry  w inding , so th e  p la te  lo ad  c ir 
cu it w ill have a high im pedance  to  
th e  freq u e n c y  w hich it is tu n ed . 
T he R .F . re s is tan ce  of th e  seco n d ary  
w in d in g  is also  reflected  in to  th e  
p r im a ry , so re d u c in g  its  Q. T he 
cap ac ity  C'l re p re se n ts  th e  in p u t 
c ap a c ity  (g rid -ca th o d e )  an d  is in 
p a ra lle l w ith  th e  tu n in g  co n d en ser
C.

T ra n s fo rm e rs  fo r  use  as an  I.F . 
a m p lifie r has bo th  th e  p r im a ry  and 
seco n d ary  se p a ra te ly  tu n ed . T he 
se lec tiv ity  an d  am plification  are  e f
fec ted  by th e  coupling , w hich is 
v e ry  c ritica l —  if th e  co u p lin g  is 
d ec reased  th e  se lec tiv ity  is in creased  
a t  th e  expense  of g a in ; w hen th e  
co up ling  is in creased  g re a te r  am 
p lificatio n  re su lts , b u t w ith  a  loss 
o f se lec tiv ity . T he re su ltin g  t r a n s 
fo rm e r is u su a lly  a co m prom ise  of 
th ese  tw o  fa c to rs . I t  is an easy

quencies, and  if  th e  se lec tiv ity  is 
high enough  it w ill no t be cap ab le  
o f p ass in g  th is  b an d  w id th , so w hen

Figure 19a, showing the portion of the 
cycle (dottedI that is caused by the fly
wheel effect in C k m  B amplification.

Figure 18b, showing the effects of feed
back capacity with the Hazeltine neutral
ising.
m a tte r  to  ob ta in  a s ta n g e  ga in  of 
40 in a H .F . am plifier.

H .F . D isto r tio n

M odern  eq u ip m e n t has m ade th e  
p ro d u c in g  o f a d is to rtio n less  H .F . 
a sim ple m a tte r ,  b u t one o r tw o  
p o in ts  m u st be w a tch ed  if  th is  c h a r
a c te r is tic  is to  be re ta in ed .

M od u la tio n  D isto r tio n
T he ty p e  o f d is to rtio n  is caused  

by n o t o p e ra tin g  th e  valve on th e  
s tra ig h t  p o rtio n  o f its  c h a ra c te r 
istic , an d  re su lts  in one h a lf  o f th e  
o u tp u t freq u e n c y  hav in g  g re a te r  
a m p litu d e  th a n  th e  o th e r, o r  it m ay 
also be cau sed  by th e  s igna l in p u t 
o v e rlo ad in g  th e  valve.

S id e -B a n d  C u ttin g
I f  th e  H .F . am plifie rs a re  m ade 

sufficiently  se lective , th e  b and  of 
freq u en c ie s  p assed  will be reduced . 
T he m o d u la tio n  m ay  sw ing  th e  c a r 
r ie r  10 k c /s . on th e  h igh au d io  f r e 
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Figure 18a, showing the Hazeltine method 
of neutralising.

th e  s igna ls a re  d e tec ted  p p rtio n s  of 
th e  h ig h er aud io  freq u e n c ie s  and 
th e  re p ro d u c tio n  will sound  lifeless.

C ross M od u la tion

C ross m o d u la tio n  is th e  m o d u la 
tio n  of th e  desired  s igna ls c a r r ie r  
by an  u n d esired  one a t  th e  in p u t 
o f th e  valve. F o r  th is  to  o ccu r it is 
necessa ry  th a t  th e  to ta l  o f th e  tw o 
signa l vo ltag es is sufficient to  drive 
th e  g rid  in to  th e  c u rv ed  p o rtio n  of 
th e  Ip V g  c h a ra c te ris tic  cu rve, and 
th e  tw o  sig n a ls w ill be re p ro d u ced  
in th e  re ce iv e r’s o u tp u t.

I f  th e  desired  s ignal is th e  c a r 
r ie r  w ith o u t m o d u la tio n , th e  only 
o u tp u t  will be th a t  o f th e  in te r 
fe rin g  signa l, as th e re  has to  be tw o 
m o d u la tio n s  fo r  cross m o d u la tio n  to  
o ccur. O f course, if  th e  desired  sig
n a l’s c a r r ie r  w ere tu rn e d  off, n o th in g  
w ould  be re p ro d u ced  as th e re  is no 
c a r r ie r  fo r  th e  in te r fe r in g  s ig n a l to  
m o d u la te .

F o r overco m in g  cross-m o d u la tio n  
th e  se lec tiv ity  o f th e  first in p u t c ir 
cu it is o f th e  m ost im p o rta n ce , and  
if  th is  is sufficient to  p re v en t th e  
p o te n tia l in te r fe r in g  signal fro m  
reach in g  th e  in p u t o f th e  valve , d is
to r tio n  w ill n o t occur.

T r a n sm itte r  R .F . A m p lifiers

T he re q u ire m e n ts  o f ra d io  f r e 
q uency  tra n s m itte r s  a re  in several 
w ays d iffe ren t to  th e  rece iv e r ty pe. 
F irs tly , m uch g re a te r  p ow ers a re  in 
volved and  th e  em phasis is la id  on 
efficiency an d  is o b ta in ed  by th e  use 
o f class B an d  class C am plifiers.

T he o sc illa to r  p ro v ides the  ex c it
ing  vo ltag e  w hich is ap p lied  by a 
co u p lin g  system  to  th e  in p u t o f the  
am p lify in g  valve , w hich o u tp u t  m ay  
e ith e r feed th e  ae ria l o r a n o th e r  
s ta g e  of am p lificatio n , th e  f irs t 
show n by a sim ple c ircu it, F ig . 17a, 
su itab le  on ly  fo r  low  frequencies. 
T he g rid  c irc u it o f th e  am p lify in g
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valve is Coiiiiected to  th e  b ias vo lt
age th ro u g h  a rad io  freq u en cy  
choke w hich has a high im pedance  
a t  th e  freq u en c ies  to  be am plified 
a n d  a lso p e rfo rm s  th e  p u rp o se  of 
k eep in g  th e  R .F . o u t o f th e  g rid  
bias supp ly . T he o u tp u t  c irc u it is 
tu n e d  to  reso n an ce  an d  loosely  
co u p led  to  th e  aeria l.

I t  w ill be n o ted  th a t  a tr io d e  
valve is used  as a  p o w er am plifier, 
a n d  a t ra d io  freq u en c ie s  th e  feed 
back  cap ac ity  (g r id  p la te )  m u st be 
ta k e n  in to  c o n sid e ra tio n , as th is 
m ay  cause th e  am p lify in g  s tag e  to  
o sc illa te , g e n e ra tin g  sp u rio u s  f re 
quencies an d  a lth o u g h  th is  effect 
m ay  be overcom e by th e  use o f p en 
to d e  o r  te tro d e  valves i t  is qu ite  
com m on p ra c tic e  to  use a tr io d e  in 
th is  serv ice , and how th e  feedback  
c ap a c ity  effect is e lm in ia ted  will 
now  be considered .
. .F ig . 17b illu s tra te s  th e  eq u iv a

le n t c irc u it  of a p o w er am plifier 
th e  in p u t a n d  o u tp u t  be ing  coupled  
by th e  feed b ack  cap ac ity , th e  o u tp u t 
v o ltag e  E p  will d riv e  a c u r re n t  com 
p le te ly  th ro u g h  th e  c irc u it, th u s  
o v erco m in g  th e  effects of th e  sm alle r 
in p u t v o ltag e  E g  p ro d u c in g  a po
te n tia l  d ifference  across th e  in p u t, 
th is  is th en  am plified  by th e  valve, 
th u s  co n d itio n s fo r  se lf oscilla tion  
have been p ro d u ced .

H a ze ltin e  developed  th e  m eth o d  of 
overco m in g  th e  feed b ack  effects; 
th is  is show n in F ig . 18a, a n d  its 
eq u iv a len t c irc u it F ig . 18b, a p o r
tio n  o f th e  o u tp u t v o ltag e  th a t  is 
180 deg rees o u t o f phase  w ith  the  
feed b ack  v o ltag e  is fed  th ro u g h  a 
" n e u tra lis in g  c o n d en se r” to  th e  in 
p u t  (g r id )  o f th e  valve an d  the  
n e u tra lis in g  v o ltag e  will be o f equal 
am p litu d e  to  th e  feed b ack  vo ltage. 
W e now have tw o v o ltag es, a t  the  
sam e p o in t, of eq u a l am p litu d e  and 
180 deg rees ou t o f phase , an d  will 
th u s  cancel ou t. S ev era l o th e r  m eth 

ods o f n e u tra lis in g  have been de
veloped , b u t will n o t be considered  
here.

T he flywheel effect, as described  
in class 15, is show n in F ig . 1 9 w here 
th e  d o tte d  p o rtio n  o f th e  o u tp u t 
cu rv e  is caused  by th is  effect, thus- 
c o m p le tin g  th e  cycle in b o th  class 
B an d  C am plifie rs, and  it was 
show n th a t  th e  tu n e d  ta n k  c irc u it in 
th e  o u tp u t  ac ted  as a f ilte r to  the  
h a rm o n ic  freq u en c ies  th a t  w ere 
p ro d u c ed  an d  w ould  only re sp o n d  to  
th e  re q u ire d  freq u en cy .

A class C am plifie r d e liv e rs  c u r
re n t fro m  th e  o u tp u t  o f th e  valve 
a t th e  c o rre c t in s ta n t to  develop 
and  a c t w ith  th e  flyw heel effect 
th e  v o ltag e  d ro p  across th e  valve 
w ill be re la tiv e ly  low, th en  so the 
e n e rg y  d issip a ted  a t th e  p la te  is low, 
bu t th e  efficiency u n d e r  co nd itions 
m ay  be as high as 85 p e r  cent. 
N o rm a lly  a class C am plifie r is 
b iased  so th e  p la te  c u rre n t w ill flow 
fo r  a b o u t 12 degrees o f th e  360 of 
th e  in p u t cycle.

C lass B is c ap ab le  o f p ro v id in g  
la rg e r  p o w er ga in s th a n  is possible 
w ith  class C, b u t suffers from  a
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d ress am plifie rs, in itia l eq u ip m en t 
a n d  rep lacem en ts .)
1603 N o n -m icro p h o n ic  p en 

tode.
6SN 7-G T* T w in  tr io d e .
* A vailab le  from  stock.

A.C. O ld  T y p es

( F o r rep lacem en t p u rp o ses  on ly .)
5 V t-G In d ire c tly -h e a te d  R ecti

fier.
6A7 C o n v erte r.
6B7* Second D e tec to r.
6B7S Second  D e tec to r.
6B8-G* S econd D e tec to r.
6C6 R .F . P en tp d e .
6D6 R .F. and  I.F . P o w er Am -

fier.
6F6-G P ow er A m plifier.
6H 6-G T * T w in  diode.
6K8-G * C o n v e r te r
12 P ow er A m plifier.
75 .Second D etec to r.
80 R ectifier.
83 V In d irec tly -h e a ted  R ecti-

fier.

lo w er efficiency, a b o u t 65 p e r  cent. 
A s a  lin e a r  am plifie r, c lass B is 
o n ly  cap ab le  o f a b o u t 30 p e r  cen t 
efficiency an d  is only used  w here 
very  high p o w er o u tp u ts  a re  re 
q u ired .

F req u en cy  M u ltip lica tio n
A n o th e r  use o f th e  R .F . am plifie r 

is to  p ro d u ce  in th e  o u tp u t  c ircu it 
a f req u en cy  th a t  is a m u ltip le  o f th e  
in p u t freq u en cy .

A s we have a lread y  d iscovered  
in th e  o u tp u t o f a class B o r C 
am plifie r, th e re  is n o t on ly  the  
fu n d a m e n ta l freq u e n c y  bu t also a 
ra n g e  o f h a rm o n ic  freq u en c ie s , and 
by tu n in g  th e  o u tp u t ta n k  c ircu it 
to  one o f these  i t  w ill be developed  
in th e  o u tp u t and  th e  fu n d a m e n ta l 
w ith  th e  o th e r  h a rm o n ics will pass 
th ro u g h  th e  c irc u it;  i t  is no t u n 
u su a l fo r  th e  ta n k  c irc u it to  be 
tu n e d  to  as h igh as th e  fo u r th  h a r 
m onic, th u s  th e  o u tp u t  f req u en cy  is 
fo u r  tim es th a t  o f th e  in p u t.

F re q u e n cy  m u ltip lic a tio n  has the  
a d v a n ta g e  th a t  th e  s tag e  does no t 
have to  be n e u tra lised , as th e  fre 
q u en cy  of th e  in p u t an d  o u tp u t  a re  
d ifferen t.

2 .5  V o lt  A .C . T y p es

2A5
45
47
57
58

‘ F u tu re  loca l m a n u fa c tu re  u n c e r
ta in .

E L E C T R O N IC  P R O C E S S  T IM E R

D esigned  fo r  th e  co n tro l o f all 
ty p es  o f in d u s tr ia l  p ro cesses and 
m ach ine  too ls , in c lu d in g  ru b b e r 
m o u ld in g  presses, b a r  tw is te rs  fo r 
c o n cre te  re in fo rc in g  rods, e tc ., th is 
u n it m akes use o f a single  th y ra -  
tro n  valve and  gives a ra n g e  of 
t im in g  in te rv a ls  f ro m  0 to  25 sec
onds w ith an accu racy  of 5 p e r  cent. 
I t  can  be em ployed  also  as a tim e 
d e lay  sw itch .

C o n tac to rs  a re  f itted  to  han d le  up 
to  5 am ps AC a t 230 v o lts ; la rg e r 
c o n ta c to rs  can be fitted  to  o rder. 
T h e  in s tru m e n t re q u ire s  a m ains 
in p u t o f 200-250 vo lts, 50 c /s ,  and  
is c o n ta in ed  in a case m easu rin g  
6-in. x 6-in. x 3-in. T he m ak e rs  are
G.G .C. D ev elo p m en t Co., 109 Bel- 
g rav e  H oad, L o ndon , S .W .l.

P a g e  29
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N O W  IT  C A N  B E  T O L D

O ne o f the  s ta tio n s  h ea rd  re g u 
la r ly  d u r in g  th e  J a p a n e se  o ccu p a 
tio n  o f J a v a  w as R ad io  D jo k ja 
k a r ta . U sing  th e  freq u e n c y  of ou r 
old f r ie n d  Y'DA, B a ta v ia , viz., 
18,135 m.c., o r a w ave-leng th  of 
16,34- m etres , th ey  w ere h ea rd  a t 
va rio u s tim es  d u rin g  th e  day  w ith 
p ro g ram m es d irec ted  to  A u s tra lia , 
and signal was g en era lly  good. T his 
s ta tio n  will be well w o rth  w a tch in g , 
as also  JA N S , D jo k ja k a r ta  on 12.27 
m.c. 24.45 m etres , who h ad  a  n igh tly  
p ro g ram m e d irec ted  to  the. A llied 
F o rces  in  th e  Pacific.

In c id e n ta lly , in p assin g  1 m ight 
m en tio n  v a rio u s  spellings o f D jo k 
ja k a r ta  have been n o ted ; in fa c t,
I have  6 d iffe ren t ones in  f ro n t  of 
m e, ta k e n  fro m  m aps, an  A tlas  an d  
a G lobe in  m y den th e ^  a re :  D ja 
k a r ta ,  D jo c k jo k a r ta ,  J o k ja k a r ta ,  
J o g ja k a r ta ,  J o g y a k a r ta  and  th e  one 
th a t  1 vised above, w hich 1 fan cy  
can  be co n sid ered  c o rre c t as i t  is 
ta k e n  fro m  a b o o k le t sen t to  me in 
1937 by T he N e th e r lan d s  In d ies 
B ro a d ca s tiin g  C om pany  L td ., N .I.R .-
O.M. B a ta v ia -Ja v a . T he p ro n u n c ia 
tio n  as supp lipd  by th e  C .B .S. p u b 
lica tio n , W a r  W o rd s  is JO H G -Y A H - 
K A H R -T A H .

O C T O B E R

O cto b er 3 w as the  th ird  co ldest 
O c to b e r 3 in  Syd n ey  on reco rd , bu t 
su m m er is ju s t  a ro u n d  th e  co rn er, 
ju d g in g  by th e  b eh av io u r of the 
d a y lig h t o v erseas s ta tio n s. A lread y

th e re  is a sign  th a t  th e  n ig h t t r a n s 
m itte rs  a re  anx io u s to  be heard . 
Maybfe we w ill sh o rtly  find G erm an y  
an d  I ta ly  ag a in  reg u la rly . B u t th is 
tim e  th e  E n g lish  we will h e a r  will 
be th e  t ru th ,  if  new s cas ts  a re  m ade, 
an d  th e  an n o u n cem en ts  w ill be in 
decided  c o n tra s t  to  th e  d is ta s te fu l 
stu ff th a t  p u n c tu a te d  and  sp o ilt a 
p ro g ram m e  o f  b e a u tifu l m usic.

M O N IT O R IN G

T he B B C  M o n ito rin g  Serv ice  has 
g ro w n  in five y ea rs  to  a h igh ly  o r
gan ised  an d  p ro fess io n a l new s s e r 
vice, co m p risin g  six h u n d red  em 
p loyees an d  lis te n in g  to  every  a u d 
ible b ro a d c a s t fro m  all over th e  
w orld . B e fo re  th e  end  of th e  w ar 
in E u ro p e  it was lis ten in g  to  ab o u t 
one a n d  a q u a r te r  m illion  w o rd s a 
d ay  in th ir ty - tw o  lan g u ag es . Som e 
th re e  h u n d re d  th o u sa n d  w ords a re  
d a ily  tra n sc r ib e d  in to  E n g lish , of 
w hich a p p ro x im a te ly  one h u n d re d  
th o u sa n d  w ords w ere d a ily  p u b 
lished  in  a D a ily  D ig est o f W o rld  
B ro ad casts , an d  tw en ty -fiv e  to  th ir ty  
th o u sa n d  w ords a  d ay  w ere flashed 
as an  u rg e n t  serv ice  on te le p r in te r  
to  n in e teen  w ar, G o v ern m en t, an d  
B B C  d e p a rtm e n ts . A ll reco rd in g s 
a re  filed in n u m b ered  c o n ta in e rs  fo r 
a t  le a s t  fo rty -e ig h t ho u rs  a f te r  th ey  
a re  m ade, so th a t  th ey  can  be p ro 
duced  fo r  re fe re n ce  p u rposes.

T H E  V O IC E

So “ T ok y o  R ose” , as th e  Y anks 
s ty led  th e  g irl we knew  as A nne, and  
who was th e  “ f e a tu re ” of the  Zero 
H o u r  over th e  J a p  s ta tio n s  d irec ted  
to A u s tra l ia , is Iv a  Ik u k o  T o g u ri,

aged  30, an d  by no m eans as a t t r a c t 
ive as h e r sed uctive  b ro a d ca s ts  had  
su ggested . She is a fo rm e r  re sid en t 
of Los A ngeles and s tu d e n t o f the  
U n iv ersity  o f C a lifo rn ia .

A nd th e  n am e of a  still f u r th e r  voice 
has been  revea led . T h a t  is “ C olonel 
B r i t to n ” , who p o p u la rised  th e  V 
(. . . — ) cam p aig n  in occupied  
co u n tries . H e  jo in e d  th e  B B C ’s 
E u ro p ean  sec tion  in M arch, I (*39, 
and  m ade his first b ro a d c a s t in .Fune, 
1941. H e to ld  th e  in v ad ed  co u n trie s  
o f th e  V  fo r  V ic to ry  cam p aig n , he 
tap p ed  o u t on th e  tab le  o f th e  stu d io  
fro m  w here  he w as b ro a d c a s tin g  the  
now fam o u s . . , an d  he p lay ed  
th e  o p en in g  b a rs  of th e  B eethoven  
S ym p h o n y  No. 5. T h is rh y th m ic  
“ V ” sp re ad  like  w ildfire. A nd the  
m an  resp o n sib le  fo r  th is  cam p aig n  
w hich ro u sed  th e  in v ad ed  co u n trie s  
an d  g re a tly  he lp ed  to  keep  up  th e ir  
nerve  a n d  m o ra le  w as D o u g las  E . 
R itch ie , a fo rm er S o u th  A frican  
fa rm e r , re p o rte r , su b -e d ito r an d  l i t 
e ra ry  c ritic , w ho jo in e d  th e  B B C  in 
1937 as a ss is ta n t to  th e  O verseas 
N ew s D e p a rtm e n t. H e  is now  D ire c 
to r  o f b 'u ro p ean  B ro ad casts .

•
1 'r in tin g  d ifficulties p rev en t the 

inclusion  th is  m o n th  o f a  specia lly  
p re p a re d  lis t o f U .S .A . E a s t  C oast 
schedules, b u t here  a re  som e la te  
changes in A u s tra lia n  sh o rtw av e  
o v erseas tran sm iss io n s :

V L G -6 , 15.23mc, 19.69m : 12 p.m.
2 p.m . (S u n d a y s  2 .30).
V L G -5 , 11.88mc, 25 .25m : 1.15 a.m. 

— 1.45 a.m .

Sole A u stra lian  Concessionaires:

GEORGE BROWN & CO. PTY. LTD.
267 Clarence Street, Sydney

Victorian Distributors: J .  H. M A G R A TH  P T Y . LT D ., 208 L itt le  Lonsdale Street
Melbourne

As the Ultimate factory is en
gaged in vital war production, 
the supply of Ultimate com
mercial receivers cannot be 
maintained at present. 
SERVICE: Ultimate owners are 
assured of continuity of ser
vice. Our laboratory is situated 
at 267 Clarence Street, Sydney. 
Servicing of all brands of radio 
sets amplifiers, as well as Rola 
Speakers is also undertaken at 
our laboratories.
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V L G -4, n .8 4 u ic , 25 .34m : 2 a.m. 
— 2.45 a.m .

V L G -10, 11.76mc, 25 .51m : 6.58 
p.m.-—8.15 p.m.

V L G -3, 11.T im e, 25 .62m : 3.10 
p .m .— 3.45 p.m.

SAYS W H O ?
N ew  Y o rk  c losing S to ck  Q u o ta 

tio n s  can  be h e a rd  o v er K C B F, 
17.85 m .c., 16.81 m etres  a t  9.15 
da ily , ex cep t M ondays.— L .J .K .

C B F X , M o n trea l, in ad d itio n  to  
a n n o u n c in g  th e ir  b ro a d c a s t b a n d  call 
CBM , now  also m en tio n  V E 9 F M , 
th e ir  freq u e n c y  m o d u la tio n  o u tle t 
— G ille tt.

H e re ’s a chance  fo r  th e  boys 
w hose se ts  go dow n to  11 m etres. 
G SK , L o n d o n , 26.10 m .c., 11.49 
m etres , is b ro a d c a s tin g  fro m  9.15—
11.45 p.m . in G en era l O verseas S e r
vice.— L .J .K .

K U 5Q , G uam , has been  m y ch ief 
so u rce  of in fo rm a tio n  o f la te . H e  is 
u su a lly  to  be fo u n d  som ew here on 
th e  d ia l— G aden .

C o lum nists o f A m erica  a re  h ea rd  
a t  10.45 p.m . over K N B A , 7.56 and 
K N B I, 9.49 m e.— L .J .K .

A n  in te re s tin g  n o te  fro m  V X  
104374, R. H . B a k e r , o f C am b er
w ell, V ic to r ia , w r it te n  fro m  his lo 
c a tio n , be tw een  M ap rik  and  th e  
S ep ik  R iv er, m en tio n s th a t  the' only 
freq u e n c ie s  w o rth  using  ra n g e  fro m  
14.8 to  19.3 m e., th e  h ig h er f re 
quencies im p ro v in g  s te ad ily  as th e  
n ig h t goes on, fa llin g  off fro m  ab o u t
2 a.m . T h e  9 an d  12 m egacycles a re  
on ly  w o rk ab le  in  th e  m iddle  o f th e  
d ay , b u t  a re  b a d ly  m au le d  by s ta tic  
a n d  hash , a n d  even  th e n  a re  v e r t  
■instable. B u t th is , o f  course , m s ” 
be  due  to  th e  se t I  am  u sing , w hich 
is n o t  th e  best.

•

T he B B C  G en era l F o rces  p ro 
g ram m e  can  be h e a rd  on 6 loca tio n s 
ra n g in g  th ro u g h  th e  13-25 m etre  
b an d s a ll n ig h t, a n d  th e  best A u s
t r a l ia n  is V L A -6 , 15.2 me. W hich 
sim ply  ro a rs  in d ay  and  n igh t.

•

L in d say  W alk e r, o f A pp lecross , 
W .A ., is sw o ttin g  h a rd  fo r  an  e n 
g in ee rin g  e x a m v an d  co n seq u en tly

DX gets little , if  any , a tte n tio n . 
H e rd ’s h o p in g  he g e ts  his degree  
soon and  th a t  we will again  have 
th e  benefit o f his e th e r  com bing.

•
D r. G aden  w rite s : “ Som eth ing  

w ro n g  w ith  B u rm a. M aybe I listen  
to  a  re la y  o f th is  fe llow  an d  n o t th e  
m a s te r  s ta tio n , as I  h e a r  him  on 
a b o u t 11.85 m e., w h ereas th e  a n 
n o u n cem en t is 11.845 m e., so I th in k . 
S in g a p o re  is on ab o u t th is  11.84-5 
m e., o r  a  shade  h igher. 11.865 w ould 
be v e ry  n e a r  h is f req u en cy , b u t does 
no t so u n d  like  a “ 6” to  ine. V ery  
good  sig n a l, w hereas th e  n ea rb y  
S in g a p o re  is n o t so good .” (B u rm a  
has been  v a rio u s ly  on 11.88, 11.845 
an d  11.855 m e., an d  I  fig u re  th ey  
have  se lec ted  th e  la t te r .— L .J .K .)

•

M iss S an d e rso n  w rite s : “ M any 
s ta tio n s  a re  m ak in g  a  re -a p p e a ra n ce  
w ith  th e  fa ll o f J a p a n , a n d  1 th in k  
S in g a p o re  is b e tte r  lis te n in g  th a n  
it  w as b e fo re  th e  invasion . O ne of 
m y e a r ly  ve rifica tio n s cam e from  
S in g a p o re  an d  I va lue  i t  v e ry  m uch. 
P C J , H o llan d , is to  be  h e a rd  in th e  
19 m e tre  b a n d  a t  11 p.m . m ost even
in g s; th is  a p p a re n tly  is th e  old f r e 
q u ency , (L5.22 m e.). A n n o u n ce
m en ts  on  o p en in g  a re  m ade in 
D u tc h  a n d  E n g lish  a n d  a good p ro 
g ram m e o f m usic  follow s. T h ey  sign 
off a t  m id n ig h t a f te r  ask in g  fo r  re 
p o r ts  as to  m o d u la tio n , etc. I have 
sen t one on, so hope to  receive v e ri
fica tio n  in th e  n o t to o  d is ta n t fu- 
tu  re .”

S /S g t.  C lack, w ritin g  from  L a- 
b u a n  Is la n d , say s: “ M y w o rk  d u r
in g  th e  la s t  coup le  o f w eeks has 
p re v e n te d  m e do ing  m uch lis ten in g , 
b u t new  ones, o r  th o se  w hich I was 
m o st p lea sed  to  h e a r  w ere  S in g ap o re  
R an g o o n  and  H o n g  K ong . T h ey  
cou ld  h a rd ly  be ca lled  new , b u t  th e  
fa c t  t h a t  th e y  are. one m ore  in B r i t 
ish h an d s m akes h e a r in g  th em  m em 
o rab le .”

R ex  G ille tt h as rece ived  an  ac
k n o w led g m en t fro m  T he P o s t and  
T e leg ra p h  D e p a rtm e n t, N ew  Z ea
lan d , fo r  his re p o r t  on ZLM -5, W el
lin g to n , 15.50 m e., 19.36 m. and 
fro m  D u tch  G u ian a , he has a  card  
fo r  h is re p o r t  on  PZ C , P a ra m a rib o . 
P a r t ic u la r s  g iven  show  thait s ta tio n  
has a  p o w er o f 5000 w a tts  an d  th e  
session  he h e a rd , e ig h t m o n th s ago 
w as b eam ed  to  H o llan d . (T he  call 
PZ C  is in te re s tin g , as a t  th e  tim e

th e re  w ere  tw o  calls show n in  m ost 
m agazines, viz., PZ X -5  and  PZC, 
bo th  on 15.40 m e., 19.48 m. T he 
fo rm e r  was the  one we all took  to  
be th e  call, and  even th e  la te s t  f re 
q uency  lis ts  fro m  U .S.A . show  only 
PZ X -5.—-L .J.K .)

•

A fa ir  s igna l a t  9 a.m . from  
W W V , W ash in g to n , p e rm its  of a 
freq u e n c y  cheek on 15 m e.,— L .J .K .

•
A rth u r  C ushen, w ith  ju s tif iab le  

p rid e , advises he received  a verifi
ca tio n  fro m  R ad io  A n d o rra  in th e  
fo rm  o f a  p o s tc a rd  th a n k in g  him 
an d  ask in g  fo r  fu r th e r  reports . 
C a rd  w as signed , E m isiones “ R ad io - 
A n d o rra ,” A n d o rra  la  V ie la , A n 
d o rra . U n fo r tu n a te ly , M r. C ushen 
does no t say  to  w h a t f req u en cy  his 
re p o rt re fe rre d , b u t a cco rd in g  to  
m y reco rd s , A n d o rra  tra n s m its  on 
5.997 a n d  9.33 inc. fro m  8— 8.30 
p.m . A n d o rra  is one o f th e  sm alleSt 
rep u b lics  in E u ro p e  (a re a  191 sq. 
m iles) s i tu a te d  in th e  E.. P y ren ees, 
be tw een  F ra n c e  an d  S pa in , and  has 
a p o p u la tio n  o f 5,500.

•
U .S.A . will d ro p  W a r  T im e and  

go b ack  O N E  h o u r  fro m  S ep tem b er 
30 (U .S .A . t im e ) . I t  is q u ite  like ly  
C an ad a  will follow  suit.

•
H av e  received  verifica tio n  from  

P o s t an d  T e leg ra p h  D e p a rtm e n t, 
N ew  Z ea lan d  fo r  m y re p o r t  on 
Z L N -4  9.876 m e., h ea rd  on A ugust 
29.— L .J .K .

W W V , W ash in g to n , on 5 me., a t 
5.30 p.m . gives a ll p a r tic u la rs  fo r 
s ta n d a rd  freq u e n c y  check— fa ir  sig 
n a l.— G aden.

•

S g t. R ay  C lack fro m  L ah u a n  Is. 
say s: “ F o r  sev e ra l days I  w ondered  
iwhat th e  s ta tio n  in te r fe r in g  w ith  
M acao  7.5m c cou ld  be. I t  tu rn s  ou t 
to  be H a n o i, In d o -C h in a , on 7.54mc. 
H a n o i is on th is  freq u e n c y  a t  8.30 
p.m . C loses, I  believe, a t  9. T h a t  is 
w hen  th e  in te r fe re n c e  ceases, a n y 
w ay. H an o i is a lso on 9.66m c, a n 
n o u n c in g  as 9.56 (d e fin ite ly  in te r 
fe re s  w ith  V L Q -3 ) w ith  an  R 6 d is
to r te d  s ig n a l in  A n n a m ite  from  1 
p.m . a n d  E n g lish  p ro g ram m e  fro m  
2— 2.30. M o d u la tio n  is p o o r  on th e  
la t te r  freq u em  v. I t  rem in d s me of 
C h u n g k in g  in  t l.e  goo d  o ld  days b e 
fo re  th ey  begi:n u sin g  m odern  
eq u ip m e n t.”
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OCEAN IA
Australia

V LC-4, Shepparton 15.315mc# 19.59m:
Much better than V LA -6  in serv ice to 
P a c ific  Fleet (G ad e n ).

VLA -6, Shepparton, 15.20mc, 19.74m: 
Heard around 2 .30  p.m. (C u c h e n ). Not 
as good as V LC -4 , (G ad en ).

V LA -4, Shepparton, 11.77mc, 25.49m: 
Knocks spots o f f  V LR -3 , which would be 
classed as R9— is still better a t night 
(G a d e n ).

VLR, Melbourne, 9.58mc, 31.22m : Good 
n ight station  (G ad en ).

VLW -7, Perth, 9.52mc, 31.51m: One of the
best in the m ornings (G ad en ).

Guam
KU5Q, 13.39 me, 22.40m : Heard calling  

K U IM  a t 10.15 p .m . (M iss Sanderson).
KU5Q, 17.83mc, 16.83m: As good as any 

o f the Guam s (G ad e n ).
KU5Q, 12.265mc, 24.46m : Heard ca lling  

KES-2 from 9— 10 p .m . (E d e l) .
Philippines

PY-6, M anila, 10.74mc, 27.93m : Signal 
R7 from 9 .30— 10 p.m. (P e rk in s ) .

New Caledonia
FK8AA, Noumea, 6.208mc, 48.39m : Sched

ule 10— 11 a .m .; 5 .30— 7 p .m .; 7 .30—  
8 p .m . (C u sh e n ).

New Zealand 
See "New Stations/'

Z LT -7 , Wellington, 6.715mc, 44.68m : In 
good form t il l  signing a t 7 .40  (G ad e n ).

Okinawa
KG IF, 15.53mc, 19.31m: V erv loud in a fte r

noon (G ad e n ).
A FRICA

Belgian Congo
RNB, Leopoldville, 9.75mc, 30.77m : Opens 

a t 3 .30  p.m. and overpowers K C B F . E x
ce llen t a fte r  K C B F  closes a t 4 p .m .—  
L .J .K .

French Equatorial Africa
FZ I, Brazzaville, 9.44mc, 31.78m : Fa ir at

10.30 a .m . (Y o u n g ). (T h is  is beamed to 
Sth A m erica  from 9 .45— 11 a .m . —  
L .J .K .)

Kenya Colony
VQ7LO, Nairobi, 10.73mc, 27.96m : Good 

around 11.45 p .m . i Y o u n g ).
TH E EAST 

Burma
Radio Rangoon, Rangoon, 11.845mc, 25.33

m : Heard from 8— 8.30  p.m. (P e rk in s ) . 
(H a s  been va rio usly  on 11.88, 11.845 
and 11.855m c, and I figure the la tte r 
is his present choice— L . J .K . ) .

China
XGOO, Shanghai, 11.695mc, 25.65m: Some

tim es fa ir  a t  2 p.m. (C la ck ) Good Signal 
a t  8 .30  p .m . (Young , C la c k ) . News in 
English a t  9 .15  p .m . (G ille t t ) .

XMEW , Kunming, 16.54mc, 18.14m: Heard 
about 7 .45  p.m. (G il le t t ) . Fa ir  in a .m . 
a t tim es (G ad e n ).

XGOY, Chungking, 9.805mc, 30.58m .: V ery  
good signal from 8 .35  p.m. (C la c k ) . 
T h is  is m y favo u rite  Chinese a t  night 
(G a d e n ).

ZBW , Hongkong, 9.459mc, 31.60m : Opens 
a t  8 p .m . w ith news in English , closing 
a t  8 .30  re-opening a t 10 o 'clock (C ush
e n ) . A  g reat success a t  n ight from 7 
( G aden) .

XMEW, Kungming, 8.70mc, 34.48m : Heard 
around 9 .30  p .m . (G il le t t ) . H ear th is 
n ightly , but morse m akes it d iff ic u lt  to 
decide if  second letter is M or N 
(G a d e n ).

XGOY, Chungking, 7.15mc, 41.95m : B r it
ish In terlude a t  10.15 p.m. (E d e l) .

India
VUD-8, Delhi, 15.35mc, 19.55m: News 

and music 1.45 p .m . (M iss Sanderson). 
Exce llen t a t 8 .30  p.m. A .I .R . is also 
heard on 19.62 and 25 .27m .— L .J .K ,

Japan
JLU -2, Tokyo, 9.525mc, 31.51m : G ener

a lly  good when working K E B /K E R  from
7 .30  p .m . (C la c k ) .

JLS„ See "N ew  S tatio ns."
Malaya

Radio Singapore, 11.86mc, 25.29m : Very
good from opening a t 8 .30  p.m. Is in 
para lle l w ith 9 .555m c and 7 .22m c—  
L .J .K . Delighted to hear the new a n 
nouncem ents f/om this a rea  (P e rk in s ) . 
F ind th is frequency the best of the lot

—  ( G aden) .
Radio Singapore, 9.555mc, 31.40m : Very 

good from opening a t  8 .30  p .m .— L .J .K .
Radio Singapore, 7.22mc, 41.55m : Only 

fa ir  a t 8 .30  p .m . genera lly overpowered 
by V LQ -2 , 7.21 me.— L .J .K .

GREAT BRITAIN  
BBC, London

GSJ, 21.53mc, 13.93m: Heard for a  few 
n ights g iv ing  h igher hopes for summ er 
(G ad e n ). ( I  hear GSJ around 9 .30 , but 
very surgy, although, it is on a beam 
from 7— 11.45 p .m ., ca lcu lated  by the 
BBC to be favourab le  to A u stra lia , but 
a few warm  nights w ill doubtless make 
a ll the d iffe rence— L .J .K .)

GVO, 18.08mc, 16.59m: V ery fine signal 
a t 10 p .m .— L .J .K .

GSV, 17.81 me, 16.84m: Exce llen t a t 9.15 
P .m .— L .J .K .

GVQ, 17.73mc, 16.92m: Opens a t 4 .30  p.m. 
w ith  splendid signal— L .J .K .

GSI, 15.26mc, 19.66m: Heard well in P a 
c if ic  serv ice (Cushen, Gaden, M iss San 
derson) .

GWC, 15.07mc, 19.91m: Exce llen t a t 9 
p.m. (G ad e n ).

AFN, 12.095mc, 24.80m: Heard from 11.45 
a .m .— 12.45 p .m .— L .J .K .

GRF, 12.095mc, 24.80m: Exce llent w ith 
news a t  5 p .m .— L .J .K . Good a t  10 p.m. 
(C la c k ) .

GVY, 11.955mc, 25.09m : Relays U .S .A . a t 
10 p.m. fo r Europe.— L .J .K .

GSD, 11.75mc, 25.53m : News a t 11 a .m . 
— O .K .— L .J\K . Good at 5 p .m .; fa ir  at 
10 p.m. (C la c k ) .

GVX, 11.93mc, 25.15m .: Exce llen t signal 
a t 4 .45  p .m .— L .J .K .

GRH, 9.825mc, 30.53m : News a t 2 .30  p.m. 
(M iss Sanderson).

GRI, 9.41 me, 31.88m: Good signal a t  1.30 
a .m . (E d e l) .

GRM, 7.12mc, 42.13m : Perhaps the best of 
any  BBC in the afternoon (G ad e n ).

AFN, London, 6.09mc, 49.25m : Am erican 
Forces Network is heard a t  good strength 
a t 4 .30  p .m .— L .J .K . Good a t 6 .15  p.m. 
(M iss Sanderson). 6

GRR, London, 6.07mc, 49.42m: Heard well 
a t  tim es, usua lly  noisy spot (G ad e n ).

U.S.A.
'Frisco, unless otherwise mentioned.

KCBR, 15.27mc, 19.65m: News a t  10 a .m . 
fo r ten m inutes, then into Eastern lan 
guage. News a t d ictation  speed a t  2.05 
p .m . Exce llen t s ignal.— L .J .K .  Good in 
programm e to Fa r East 11 a .m .— 2.45 
p .m . (C la ck , M iss Sanderson).

K LL, Bolinas, 13.72mc, 21.87m : A  very 
n ice signal in the afternoon (Gaden, 
Y o u n g ).

KKL, Bolinas, 15.475mc, 19.39m: Heard 
w ell a t  10 a .m . (Y o u n g ), and again  a t
4 .15  p.m.

KW IX , 11.89mc, 25.23m: Exce llen t signal 
a t 1 p.m. and t ill closing a t 2 .30  p.m. 
(M iss Sanderson, L . J .K . ) .

KGT-7, Los Angeles, 10.01 me, 29.97m: 
Heard*“Contacting M an ila  at 9 .20  p.m. 
(G illett).

KCBF, 9.75mc, S0.77m : Bad ly heterodyned 
by RN B, Leopoldville , from 3 .30  p.m. 
t ill closing a t 4  p .m .— L .J .K .

KCBR, 9.70mc, 30.93m: Good a t 6 .30  p.m.

till closing a t  7 .45  p.m. (C la c k ) . Good 
signal a t 8 p .m . (Pe rk in s, C la c k ) .

K G E I, 9.55mc, 31.41m : Now d iff icu lt  to 
hear w ith Singapore back (a t  increased 
? strength) on 9 .555m c, and especia lly  
from 10 p .m . to 10.45 when V LC -5  is 
on— L .J .K .

KN BI, 9.49me, 31.61m : One of the best 
Y a n ks  a t  night— quite a trea t to listen 
to (G ad e n ).

KJE-8, Los Angeles, 9.39mc, 31.95m: G en
e ra lly  heard from around 10.30 t ill m id
night.

KM1-2, 8.63mc, 34.76m: V ery good from 
5 p.m. (G a d e n ).

KROJ, 6 .10mc, 49.10m : Now closes at 9 .30  
p.m. Is badly heterodyned by X G A P , 
Peiping on same frequency— L .J .K .

U.S.A.
Other than 'Frisco 

W NRX, New York, 14.56mc, 20.60m: Very 
nice a t n ight (G ad e n ). Exce llen t a t  9 .30  
p.m. in Foreign language— L .J .K .

W NRI, New York, 13.05mc, 22.97m : Good 
signal a t 8 a .m . (Y o u n g ). (C loses 9.15 
a .m .— L .J .K .)  V ery good a t  10 p .m .—  
L .J .K .

WOOW, New York, 11.145mc, 26.92m:
Good signal w ith news a t 10 a .m . On 
Thursdays "Com m and Perfo rm ance" is 
heard a t 10.30 and station closes a t 
11— L .J .K .

WLWL-1 ,C'nnati, 11.81mc, 25.40m : Heard 
a t 10.03 a .m . R7 (P e rk in s ) . Quite a good 
signal a t  9 .45  a .m ., news is read a t 10 

— L .J .K .
WJQ, New York, 10.01 me, 29.97m : Has

been heard ca lling  Sydney (G ad e n ). 
W CBN, New York, 11.145mc, 26.92m : Good 

a t  7 .45  a .m . (M iss Sanderson).
W NRA, New York, 9.855mc, 30.44m : News 

a t 8 a .m . (Young , M iss Sanderson). 
W NRA, New York, 9.75mc, 30.77m : Sched

uled to open a t  8 p .m ., but not audible 
a t my listening post t ill about 9 , when 
is badly heterodyned by K C B F . Closes 
a t  10— L .J .K .

WRUW, Boston, 9.70mc, 30.93m : Closed 
a t  4 p .m . w ith  R7 Q4 signal— L .J .K . 

WBOS, Boston, 9.57mc, 31.35m: Is good 
some afternoons, especia lly  about 4 
(G a d e n ).

WGEO, New York, 9.53mc, 31.48m : The
p ick o f the Easterners in a .m . (G ad e n ). 

WOOC, New York, 7.82mc, 38.36m : Fair 
signal a t  5 p .m .— closes at 6. Reopens 
a t  6.15.. closing a t 8 and is on from
9 .30  a .m . t ill 1 1 o 'clock— L .J .K .

WOO-4, Ocean City, New Jersey, 8.66mc,
34.64m: Fa ir signal a t  7 .30  a .m . 
(Young)

WOOW, New York, 6.12mc, 49.02m : Good 
a t 4 .45  p .m .— closes at 6 .— L .J .K . Good 
a t  5 .45 p.m. (M iss Sanderson).

SOUTH AM ERICA  
Ecuador

HCJB, Quito, 12.455mc, 24.08m : Good s ig 
nal a t 8a .m . (C la c k ) . Heart! closing at
1.31 p.m. in para lle l w ith 9 .958m c, 30.11 
m .— L .J .K .

HC2ET, Guyaquil, 4.720mc, 63.56m: "R ad io  
El Te leg rapho " has moved to here from 
9 .195m c. Signs ate  2 .30  p .m . (C u sh e n ). 

HC2AK Guyaquil 4.655mc, 64.44m:
"R ad io  Ecuador" has moved to here from 
9 .42m c— signal is fa ir , but the h a r
monic on 9 .3 l0 m c , is received well, 
signing a t  2 .30  p.m. (C ush en ).

Brazil
ZY C -8 , Rio de Janiero, 9.61mc, 31.22m:

V ery  good signal 8— 9 .30  or 10 a .m . 
then d isappears w ithin h a lf  an hour. 
(C la c k ) .

PRL-7, Rio de Janiero, 9.72mc, 30.86m:
Good signal 8— 10 a .m . and fa ir  from 
8 p.m. Lasts for only 30 m inutes at 
night then fades (C la c k ) .

U.S.S.R.
Moscow unless otherwise mentioned.

— , 15.75mc, 19.05m: V ery good w ith  news 
in English a t 10.35 p .m .— L .J .K .

— ,15.33mc, 19.57m: News in English at
4 .30  p .m .— L .J .K .

— , 12.26mc, 24.47m: News in English at
9 .40  p .m .— L .J .K . Heard in Russian at
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10 p .m . Sig. R6 (E d e l) .
— , 9.65mc, 1 1,09m: A t m idnight R7 in 

Russian 'Ed e l)
Khabarovsk, 9.566(110, 31.36m: News at

9 .40  p .m .— L .J .K .
— , 9.045mc, 33.17m: News at d ictation 

speed m idnight (E d e l) .
— , 7.46mc, 40.21m : Also gives news at 

m idnight and d ictation speed (E d e l) .
MISCELLANEOUS

• Indicates carried over from September 
issue.

Canada
CH TA , Sackville, 15.22mc, 19.71m: Great 

signal a t  9 .15 p.m. (M iss Sanderson). 
Splendid signal w ith news at 9 .45 p.m. 
A t 9 .59  stated next In ternationa l news 
would be a t 1445GM T (12 .45  a .m . Syd.) 
— L .J .K .

C K CX, Sackville, 1519m c, 19.75m: Heard 
testing 8 .45— 9 .30  p.m. (Cushen)

CK EX , Sackville, 11.9mc, 25.21m : Testing 
6— 8 a .m .

CHOL, Sackville, 11.72mc, 25 64m: The
only good C anad ian  heard in a .m . (G a- 
d e n ) .

CBFX, Montreal, 9.63mc, 31.15m : Very 
good at 9 .35  p .m .— L .J .K .  (M iss Sander
son) .

Czechoslovakia 
*O LR-3A, Prague, 9.55mc, 31.41m: "T h e  

Voice o f Czechoslovakia  ca lling  from 
P rague" has been heard a t  good strength 
when in English session from 6 .30— 7 
a .m . Station opens a t 2 .45 and closes 
a t  8 a .m . (G ille tt , C u sh en ).

— , Prague, 6.01 me, 49.92m : Heard a t 3 
p.m . w hat I take  to be Czech language 
(C u sh e n ). (C a ll sign of th is station dur
ing Germ an occupation was D H E2A .—  
L .J .K .)

0LR 4A , Prague, 11.84mc, 25.35m : Heard 
in English t ill sign o ff  a t 8 a .m .— "U n i- 
ve rsa lite ."

France
* — # Paris, 11.73mc, 25.58m : Heard open

ing a t 8 a .m . w ith "M a rse illa ise " , and 
again  a t 3 p .m .— L .J .K .

— ,  Paris, 9 .62m c, 31 .19m :O pens at 8 .30  
a .m . in French and also heard closing at
4 .15  p.m. (G ille t t ) .

— > Paris, 11.845mc, 25.33m : Heard clos
ing a t 8 .15  a .m . (G il le t t ) .

Holland ^
PCJ, Hilversum, 9.59mc, 31.30m: Testing 

t ill 6 a .m . and asking for reports (C ush
e n ).

Italy
HVJ, Vatican City, 17.84mc, 16.82m: Bells 
precede opening a t 12.30 a .m . in Ita lian . 

(G il le t t ) . (T h is  is a new frequency I 
th in k— L .J .K .)

HVJ, Vatican City, 15.12mc, 19.84m: 
Opens a t  4 p.m. w ith  very good signal—  
L .J .K .

HVJ, Vatican City, 9.66mc, 31.06m: On
Tuesdays good signal w ith French at 
4  a .m .; news in English a t 4 .15 (C ush
en, M atthew s).

"AES-M ilan", Milan, 6.125mc, 49.01m: 
Broadcasts programmes for A llied  Forces 
in North Ita ly ; news a t 7 a .m . and more 
A FRS featu res —  strong signal, but 
morse in terference (C u sh e n ). Not heard 
la te ly  (G ille t t ) .

Luxembourg 
-Radio Luxembourg, 7.265mc, 41.30m: 

Opens a t  2 p .m ., but su ffe rs  in te rfe r
ence from GRU (C u sh e n ).

*Radio Luxembourg, 6.02mc, 49.83m : 
Opens a t 2 p.m . (C ush en ).

United Nations Radio, Luxembourg, 6.02 
me, 49.83m: V ery good a t  6 a .m . (C ush
en) .

Mexico
XEQQ, Mexico City, 9.68mc, 30.99m: Good 

a t 10 a .m . w ith announcem ents (M a t
thews) .

XEW W , Mexico City, 9.50mc, 31.58m:
V ery  nice in afternoon (G aden ).

*XEU W , Veracruz, 6.025mc, 49.83m:
Heard opening at 10 p.m. —  noisy—  
L .J .K .

*XEO I, Mexico City, 6.015mc, 49.88m:
Heard closing a little  a fte r  4 p.m. (G a 
den) .

Palestine
JCKW , Jerusalem, 7.22mc, 41.55m : Sched

ule on th is new frequency is 1.30 p.m. 
— 6 a .m . (C ush en ).

Radio Palestine, Ja ffa , 6.135mc, 48.90m:
French«till 6 a .m . (C ush en ).

Poland
Radio Warsaw, 66 .115mc 49.05m : News in

English a t 6 a .m .— good signal. (C ush 
en, G ille tt) ( L .J .K .)

Portugal
CSW -7, Lisbon, 9.735mc, 30.82m: Fa ir 10 

— 11 a .m . (M atth ew s).
Rumania

*Radio Bucharesti, Bucharest, 9.253mc, 
32.43m: Heard well just a fte r  1 a .m . 
(E d e l) .

Sweden
SBP, Stockholm, 1 1.705mc, 25.63m : O .K . at 

4 .30  p .m . (Y o u n g ).
SDB-2, Stockholm, 10.775mc, 27.83m:

Good a t  7 .30  a .m . (Y o u n g ).
SBU, Stockholm, 9.535me, 31.46m: Fa irly  

good a t 7 .15  a .m . (Y o u n g ).
Switzerland 

*HER-5, Berne, 11.96mc, 25.08m : Opens 
a t 6 .45 a .m , w ith  bells (C ush en ). 

*H EI-2 , Berne, 6.345mc, 47.28m : Exer
cises a t 3 .30  p .m .; still good a t 4.15 
p.m. ( L . J .K . ) .

Turkey
*TA P , Ankara, 9.465mc, 31.7m: Excellent 

from 1 a .m .; news a t  2 .45 (M atth ew s). 
Post Bag series still on from 6 .30— 6.40  
a .m . on Mondays and Fridays. New an-

•  nouncer and signal is louder, if  that 
were possible.-— L .J .K .

Yugoslavia
Radio Belgrado, Belgrade, 9.42mc, 31.85m:

Heard English at 5 .15 p .m .— lady a n 
nouncer (G il le t t ) . Exce llen t w ith announce

ments a t  2 a .m . (Edel, M atthew s).

qunecy on Tuesday September 25, a t 
2 .50  p.m. and later on 13.34m c, 22.48m . 
New Zea land  was replying on 10.98m c, 
27 .32m .

— , Hanoi, 9.66mc, 31.05m: S/Sgt. Ray 
C lack  w riting  from Labuan Is. mentions 
hearing th is French Indo-China s ta 
tion from 1— 2 .30  p .m . w ith an R-7-8 
signal. English from 2— 2 .30 , but modu
lation is bad.

— , Hanoi, 7.504mc, 39.98m : Another out
let a lso reported by S/Sgt. C lack . He 
says it is audible w ith d iff icu lty  from 
about 9 p.m ., but in terference from 
M acao on 7 .5m c m akes it impossible 
to copy.

JLS, Tokyo, 7.48mc, 40.11m : S/Sgt. C lack  
says : " T h is  is a new one heard from 
10.30 p .m . w ith an R8 signal calling  
KEB  and broadcasting news d ispatches." 
(T h is  is certa in ly  a new frequency for 
JL S , as during the w ar it was fre 
quently heard on 9 .652m c, 31 .08m , from 
6— 11.30 p .m .— L . J .K . ) .

N E W  STATIONS
SEAC, Rangoon, 1 1.855m, 25.31m : "T h is  

is Headquarters South East A sia  Com 
mand ca lling  from Rangoon." Th is  w el
come ca ll was heard the last week in 
August. Station opens a t 8 p.m. w ith 
m usic, followed by news in English a t 
8 .15 , and closes a t 8 .30 . Short and de
cidedly sweet to hear real English once 
more from Burm a.

ZBW , Hongkong, 9.495mc, 31.60m : Here 
is another welcom e return . News in 
English was heard on September 5, a t 
10 p .m . and station closed a t 11.30,
During the occupation by the Japs, 
under the ca ll JZ H A , Hongkong was, 
for a long w hile , on 9 .47m c, 31 .67m , 
but la tte rly , a lthough still announcing 
as 9 .47 , were on 9 .495m c. A t one tim e 
for a few nights they wandered aw ay 
down to 9 .50m c.

KM I-2, 'Frisco, 8.63mc, 34.75m : Not a 
new station , but an o ld-tim er now on 
a regular schedule and beam . W ith  a 
"V o ice  of A m erica " programm e for the 
P a c ific  and Far East from 5 till 11 p .m ., 
is being heard a t good strength . News 
in English is given on the hour and 
balance of programme is m ostly Ja p a n 
ese.

Radio Singapore, 11.86mc, 25.29m; Radio 
Singapore 7.22mc, 41.55m ; Radio Singa
pore, 15.36mc, 19.53m .: These transm itters 

have been added to 9 .555m c, and are 
heard in para lle l from 8 .30  p.m.

ZLM -5, Wellington, 15.50mc, 19.36m:
Th is  further outlet of The Post and 
Telegraph Dept, o f New Zealand  has 
been testing a t 5 .15  and 11 a .m . and at 
1 p .m . Hope to have schedules before 
th is paper goes to press.

PCJ-2, Hilversum, 15.22mc, 19.71m: Th is 
further and old-tim e outlet of the PhiI- 

.. ips station was heard in a test on Tu es
day September 18. They opened a t 7 
p.m . w as a Sousa M arch , followed by 
announcem ent in Dutch, then the same 
in English. A t 7 .06  orchestral item , but 
a bad surge and fading made listening 
d iff ic u lt , and by 7 .15  they had faded 
right out. M r. Edel heard an announce
ment the previous n ight through PC J 
on 9 .59m c, 31 .28m , th a t the test was 
to be made, he phoned me but a t his 
location he could not hear them at a ll.
They also said they would test again  
from 11 p .m . t ill m idnight, but the con
ditions were ag a inst th is on th a t night.
However, since then conditions a t 11 pm 
have improved, but un fo rtunate ly  a  bad 
heterodyne is caused by C H T A , S a ck 
v ille , on the sam e frequency, but PCJ 
is the stronger and can be copied.
Doubtless as reports a rrive  and summer 
approaches "T h e  Happy Statio n" w ill 
se lect a tim e and frequency th a t w ill 
perm it o f the splendid signals and pro
gram m es reaching A u stra lia  which gave 
such a f illip  to overseas listening be- 
for the war.

V LZ -3 , Sydney 9.76mc, 30.74m: Heard 
ca lling  New Zealand  on th is new fre->

'FRISCO CHANGES AND NOTES
KROJ, 11.74mc, 25.55m : Has ceased to 

transm it to SW P a c ific , P a c if ic  Ocean 
A re a  from 5— 6.45 p .m . the transm ission 
being taken  by K G EX  11.73m c, 25.57m .

A new session for K G E I, 11.73m c, 25.57m  
is 4— 6 .45  a.m .

KW IX , has given up transm itting  to SW 
P a c ific , P ac ific  Ocean area  from 7—  
8.45 p .m . on 9 .85m c, 30.44m  (un fo rtun
ate ly ) and is now heard on 7 .23m c, 
41 .49m . from 6 .45— 11.45 p.m. directed 
to Ch ina and Japan .

KROJ, 6.10mc, 49.10m, transm its on Sth 
P a c if ic , M id -P ac ific  a rea  beam from 
7— 9 .30  p.m.

KCBR, 19.65m and KRHO, 16.85m give 
news a t  d ictation speed a t 2 .05  p.m.

KRHO, Honolulu 17.80mc, 16.85m opens 
a t 12.30 p.m. on a ll P ac ific -C h in a  beam 
w ith A FR S  programm es, closing a t 2 .30 .

KROJ, 17.77mc, 16.88m, has been re
placed from 5— 8 *a .m . by K N B A  on 
17 .78m c, 16.87m.

KW IX , 11.87mc, 25.29m, broadcasts to 
New Zealand  from 5 .45— 6.15 p.m.

AFN, London, on Ch ina-Bu rm a service 
from 11.45 a .m .— 12.45 p.m. which was 
coming in here a t such great strength 
and c la rity  announced on September 27 
th a t the session would be w ithdrawn on 
September 30. T h a t's  a p ity , as it was 
a fine station.

News a t  d ictation  speed is heard a t 2.05 
p.m. through KW IX , 11.89mc, 25.23m, 
and further news a t slow speed m a y  be 
heard over KN BI, 9.49mc, KCBR, 9.70mc 
KNBA, 13.05mc and KGEX ll,7 9 m c , at 
5 .05  p.m.

Important Morning Alterations:
KCBA, 11.77mc, 25.49m : 4— 6.45  a .m .
KCBF, 9.70mc, 30.93m : 4— 6.45  a.m .
KGEI, 11.73mc, 25.58m : 4— 6 .45 .
KN BI, 15.24mc, 19.69m: 5— 8 a .m .
KNBA, 17.78mc, 16.87m: 5— 8 a.m .
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Speedy Query Service
(Conducted under the personal supervision of A. G. Hull)

G.H.F. (Geelong) osks about the 
new valve types detailed in the Sep 
tember issue-

A.— The types mentioned are those ' 
which have been chosen by the Amal
gamated Wireless Valve Company as 
their preferred or recommended types 
and they will use their influence to 
have these types used wherever pos
sible. This does not mean, however, 
that all other types of valves will be 
withdrawn from the market, or any
thing like that. In fact, the new types 
will not be available immediately, and 
present production will contini^ with 
the ordinary type valves, which have 
been popular for some years past. To 
explain the point we might mention 
that even some of the 2.5 volt valves 
such as the 2A5 and 45 will still be 
retained on the A.W .V. list of stan
dard valves and will be kept in pro
duction as requ'ired.

*  $ *

E.S.H. (W illoughby) recalls that 
we mentioned in the May issue that 
tolerances were permissable even with 
meters, and asks us to elaborate.

A .— The ordinary run of meters 
which are sold for radio servicemen 
to use in the repair of sets are not 
especially accurate and do not need to 
be. Any well-designed set will stand 
voltages with a tolerance of plus or 
minus 10 per cent or more, and that 
goes for the resistance and capacity 
values, too. Even the roughest of the 
meters at present on the market are 
likely to be correct within a similar 
tolerance, except, perhaps, on the a.c. 
ranges. It is safest to buy the best 
meter you can get, or afford, for ac

curacy is not a detriment, in fact is 
almost sure to be an indication of the 
general standard of quality of the 
meter, the care with which it was 
built and the likelihood of getting 
trouble-free service from it over a long 
period.

* * *

JL. (Newcastle) sends a list of 
the odd parts about the house and 
asks us to forward him a circuit for a 
high-quality power amplifier to use 
these parts.

A .— It is really very trying (or 
should we say a darn nuisance?) to 
get letters such as yours. Surely if 
you have been a reader as long as you 
sdy, you should, by now, have grasped 
some of the fundamentals, such as 
(1 ) you can't use a mixture of ob

solete battery valves, converters, and 
r.f. amplifiers to build an audio am
plifier; (2) you cannot get high 
power from an old-style B battery 
eliminator; (3) it is quite beyond the 
scope of our service to attempt to 
handle queries such as yours. Even 
if the parts you list had been suitable, 
it would still be a job taking hours 
of time, and hours of time are worth 
pounds of money; if we had the time, 
which we haven't, and after all to be 
fair to each and every reader we 
would have to be prepared to put in 
many thousands of hours to give 
everybody like treatment. In a nut
shell, the whole things is unreason
able. We can only suggest you study 
up the present series of articles on am
plifier design and then go ahead and 
make use of the knowledge gained, 
in other words design yourself an am
plifier.

W.B. (Kirribilli) built the set for 
which a circuit was given on page
21 of the August issue, but added a 
6J7 stage of audio and used a 6V6G. 
He complains of hum trouble.

A .— Yes, you could expect to gdS 
hum trouble as the audio gain is ex
cessive. In practice it is found that 
one stage of audio amplification f 
any amount to have before the grid 
of a valve such as a 6V6, which will 
accept only a small signal voltage. 
You do not let us know the way in 
which the 6J7 is connected, but prob
ably it has a gain of more than a- 
hundred, so that the slightest hum 
on its grid will mean a roar by the 
time it is amplified and fed to the 
output valve. We can only suggest 
that you cut back the audio gain and 
revert to the original circuit as de
signed.

*  *  *

General.— Can anyone explain this?
A reader states; "Recently, whilst 

servicing a superhet, autodyne type, 
which used to go out of oscillation, I 
noticed that a high voltage built up 
on the padder, on both sides, which 
was in series with the gang and os
cillator coil. The voltage pushed a
1,000 volt meter (D.C.) hard over, 
although the set's high tension was 
only about 230 volts. In fact, with 
only one test prod connected to the 
meter about 500 volts D.C. was indi
cated at the padder.

The trouble was cured by putting 
an 8,000 ohm resistor in series with 
the oscillator plate load. I assume that 
feedback between the oscillator and 
other stages was taking place through 
the h.t. line, causing the oscillator 
to build up, but fail to see why there 
should be such a high voltage shown 
on a D.C. meter, and why a voltage 
should be indicated with only one 
meter lead connected."

W H O ’S W H O
(Continued from Page 31)

Dr. G ad en  w rite s : “ T he o th e r 
n ig h t h ea rd  D a v en try  s ta te  th ey  
w ere using  an  11 m etre  b an d  t r a n s 
m it te r  fo r  S o u th  A fr ic a  and ' asked 
fo r  re p o rts . T h in k  figure  given was 
26 ,l0 m c. I  am  n o t h o p e fu l o f g e t
t in g  an  11 m etre  a t  n ig h t, b u t as 
it w ou ld  be an  all d a y lig h t to  Sou th  
A fr ic a , th ey  m ig h t hook it. W hen  
w o rk in g  th e  11 m etre  Y an k , I fo u n d  
th a t  a b o u t 11 a.m . w as b est tim e ;

la te s t  h e a rd  wras a b o u t 5.30 p.m . a 
fluke recep tio n , I th in k , th a t  a f te r 
noon. U sed  to  h e a r a h a rm o n ic  on 
8.4m c, o f R om e on 16.8mc, w hen 
th e y  w ere  te s tin g  w ith  T okyo , p re 
w a r —  th e  “ dim  an d  d is ta n t p a s t .” 
(I  have  re fe r re d  to  th e  11 m etre  
B B C  elsew here . I have n o t h e a rd  it, 
as th e  se t o f  m ine th a t  ta k e s  in  th a t  
b a n d  w as lo an ed  by m e to  a pal 
a couple  o f w eeks ago , b u t  I have 
m y d o u b ts  ab o u t 11 m e tre s  a t  11 
p .m .— L .J .K .) .

J.E.J. (Eastwood) writes about the 
Hammond organ.

A .— Sorry, but the Hammond or
gan details are beyond the scope of 
our ordinary query service. Your let
ter, however, will be forwarded to the 
author of the article to which you re
fer, Mr. Charles Mutton, who is at 
present working on a further article 
on the Hammond organ and also ex
perimenting with other means of ob
taining electronic music.
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Y O U R  B R A IN  IS Y O U R  
N O . I P R IO R IT Y
. . . and in conjunction with your 
will-power must direct the whole

N O T

Printed by the B r ; dge P rin tery , 1 17  R e serv o ir  St, Sydney, N .S.W ., fo r  the p rop rietor o f  the “ A u stra la sia n  R a d io  W o rld ,”  Elizabeth St., Sydne

njunction with your 
direct the whole

THERE IS NO

TO LEARN!

course of your life.

Show your initiative by looking the 
Future squarely in the face a'nd ask 
yourself— "WiH I have a secure and 
settled place in the Post-War World?"

If the answer is "N o"— do something 
about it at once. Radio engineering wants trained men 
urgently to fill vital positions and trained radio en
gineers will be in enormous demand.

Radio is a young industry which has made remarkable 
progress in the post few years. If you want security, prosperity and a recognised status 
in the community start training right away.

YOU CAN START RIGHT AWAY TRA| N AT HOME, IN CAMP, OR A T
R ight now openings in Radio are g reater than 0 1  ID  R c k i f u c e
the number of men ava ilab le  to f i l l  them . D m v ' n H
Here are  two good reasons, moreover, why a .R .C . o ffe rs  am bitious men a sound, proven

1. / h Q5 °  ^r° ! n in?  ^ te rest you v it-  course jn Radio Engineering. Sound because it
a lly . (1/ Yo u  w ill enter today s most progres- js resa |f  Qf  m any years' successfu l opera-
sive industry. (2 ) You w ill have a splendid j j on proven because hundreds o f ex-students
career ahead o f you now th at the. w ar is over. owe fh e jr present success to the college. You

r n r j r  « |- i- rt  P  can fearn equal fa c il it y  a t  home, or evenL 4 B V L C  ,n cam p (b y  m eans o f our correspondence
T h in k  o f th is— for a few  pence per day— ac- co u rse ), w h ilst the  modernly-equipped College
tu a lly  less than  m any fellows spend on tobacco workshops fire av a ilab le  fo r night students.
— you can prepare yourse lf for a m an-sized 
job in Radio NOW .

PREVIOUS KNOWLEDGE 
UNNECESSARY

Radio is now being used to save v ita l 
spraying m ateria ls  in Industry. |
The spraying process of radio va lves is 
now controlled by a new Radio device 
The conveyor belt carrie s unpainted va lves 
in fro nt of two special spray guns, and 
then into the  baking oven. A  control, in 
the form  o f an electronic sw itch m akes 
certa in  th a t  the guns spray each va lve  
com pletely, but w ithhold the spray if  ce r
ta in  va lves as m issing from th e ir sockets 
on the conveyor belt. T ru ly  a m arvellous 
d ev .-e  brought about by Radio.

You don't need a  knovyledge o f Radio or 
E lectric ity— w e'll g ive  you a ll you need o f both 
in a sim ple, p ractica l m anner th a t  m akes 
learning easy ; presented, too, in such a way 
th a t you rem em ber w hat you're taught and 
speedily gain  the opportunity to P R A C T IC A L L Y  
use your knowledge.

A U  ST R  A L I  A N  
RAD  I O 

C O LLE G E
PTY. LTD.

Cnr. BROADWAY & C ITY ROAD 
SYDNEY - Phones M6391-M6392

HERE'S PROOF
" I 'm  blessing the day I started  w ith 

A .R .C . A lread y I've  earned enough to  cover 
a ll expenditure, including (1 )  Course paid 
fo r ; (2 ) Tw o m eters, va lue  pre-war £26 ;
(3 ) four Radios to learn on and experi
m ent on, plus a fa ir  am ount o f stock, 
va lue  roughly £15— and best o f a ll, worth 
more than  a ll— A  D ECEN T FU T U R E ."

H .B ., W estern A u stra lia . 
" Ju s t  a le tte r o f appreciation and thanks 
fo r w hat your radio course has done for 
me. Since obtaining m y C e rtif ica te  in De
cem ber, I have  serviced 145 receivers, and
I am  proud to say th a t not one o f them 
had me b eat, thanks to your wonderful 
course and ad v ice ."

D .H ., Home H ill, Q 'land.

SEND FOR THIS BOOK, FREE
First thing to do if  
you w an t to secure 
v ita l fa c ts  is to send 
for "C aree rs  in Radio 
and Te lev is io n ,"  a la v 
ishly illu strated  book 
published by the  Col
lege and ava ilab le  to 
approved enquirers. 
Send Coupon for your 
Free Copy Now!

To Mr. L. B. GRAHAM , Principal,
A u stra lian  Radio College P ty . L td ., 

B roadway, Sydney. 'Phone M 6391-2 
D ear S ir .— I am  interested in Radio . Please 
send me, w ithout obligation on m y part, 
the free book, "C a ree rs  in Radio and T e le 
v is io n ."
N AM E ........................................................................................
ADDRESS ....................................................................................


