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O VERALL DIAM ETERS OF COVERED  
W IRE

Size 
B. & S. Insulation

Mean Finished 
Drameter

16 DCC .060
16 SCE .057
16 SPE (Rola Standard) .0565
16 SPE (Rola Special) .055
21 DCC .038
21 SCE .0345
21 SPE (Rola Standard) .033
21 SPE (Rola Special) .0316
27 DCC .0225
27 SCE .0195
27 SPE (Standard Rola) .018
27 SPE (Rola Special) .017

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

W HEN  the armature winder finds Cotton Enamelled W ire 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 Papsr Enamel W ire is sufficient to ensure an easy fit, but there are occasions 
when even greater saving of space is required.
To meet just such a need Rcla Technicians have developed Rola Light Paper Enamel W ire —  a wire whose overall 
diameter is considerably less than that of S.C.E.
In fact, Rola Light Paper Enamel Wire can, with core, be wound info the same spoce os that occupied by Single Silk 
Enamelled W ire, W ITH O U T A N Y  LOSS IN IN SU LA TIN G  PROPERTIES.
FOR THOSE HARD TO  F IT  JOBS, SP EC IFY :—

R O L A E N A M E L  
W I R E

Rola Co. (Aust.) Pty. Ltd., The Boulevard, Richmond, Victoria —  116 Clarence Street, Sydney
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^Telephone MW2628*  
(g  L in e s )

^ R O W N ” Adjustable inductance “Perma- 
tune” Coils are designed to replace the 

Broadcast Band Coils in practically any receiver. 
When an Antenna, R.F. or Oscillator Coil re
quires replacement, use a “CROWN” Universal 
Adjustable Coil.

Universal “Permatune” Coils are, for replace
ment purposes, designed to have a variable in
ductance over a wide range. Each coil, when 
properly adjusted, w ill “track” accurately with 
the other coils in the receiver. The exact induct
ance of the old coil is easily matched with 
standard gang condensers by a very simple adjust
ment of the variable iron core.

Fig. 1. Universal Tuning Dial
Fig. 2. Universal Aerial Coil with Shield
Fig. 3. Universal O SC. Coil
Fig. 4. Universal R.F. Coil

I f  0 ’s a “CROWN” Product it’s reliable.

OB-11-45
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ED ITO RIA L
You will be interested in Mr. Langford Smith’s article in 

this issue in which he announces, on behalf of the Amalgamated 
Wireless Valve Company, the type numbers of the valves 
which are to be recommended as the standard or preferred- 
type valves for the immediate future. In his article Mr. Lang
ford Smith gives a full explanation of the reasons behind the 
choice of these valves, giving the article added interest.

After reading the article you will doubtless agree that the 
policy adopted is sound and logical.

It is to be hoped, however, that the powers-that-be will 
appreciate that it is not reasonable to expect the local factories 
to produce every type of valve that the fertile mind can con
ceive, and make due allowance by making it easy for importers 
to land stocks of those particular valve types which cannot be 
produced locally on an economical basis. Valves such as the 
6SN7GT and other twin types, for example, have many special 
applications and if the local experimenters are denied a chance 
to obtaib small quantities of these valves it may tend to retard 
progress.

It almost looks as though we ifeed two classifications for 
considering the importation of valves, giving preference to 
the types which are not locally-made. The locally-made valves 
are reasonably satisfactory and doubtless they can supply the 
need for all standard types.

Whilst on the subject of valves, we hope that a more legible 
branding of type numbers can be made, and that a handy 
abbreviation can be' found for the mouthfuls like “6SN7GT.” 
How about starting off a new run of serial numbers or lettersj 
say, a single type letter, such as “A ,” “B,” “C,” etc., stamping 
it into the bakelite base and painting on a colour code as well?

A. G. HULL.



Parts 
Components

. . .  featuring

Trolitul

again

All over AUSTRALIA
— the name R .C .S . is recognised by both the 
trade and the amateur set constructor as 
being the trade mark of quality in precision- 
built radio parts and components. Contracts 
with a high defence priority naturally take 
precedence over civilian requirements a t the 
present time, but the day is not far distant 
when a full range of both old and sensation
ally new chokes, transformers, coils and dials 
bearing this famous trade mark wi 
be freely obtainable.

R.C.S. T RIM M ERS
R.C.S. Trimmers -  Two-plate 

.co if trimmers mounted on 
iTrolitul base.
C G  15.

R.C.S. PADOERS
These padders are of a 
special high grade type. 
The plate is-made of pure 
nickel and the base is 
R.C.S. Trolitul.
P 21.

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

I" * diam. 
1500 Ohms to 10000 Ohms 

2" * j"diam.
C.T. Resistors

10 Ohms to 200 Ohms}

Trolitul —  the semi-transparent, light-weight 
moulded insulating plastic *— is exclusive to 
R .C .S . and wherever possible in the m anufac
ture of R .C .S . quality radio parts and com
ponents you will find this modern miracle 
insulating material used as part of the basic 
construction. Sealing wires and connections 
into one solid damp-proof whole,’ the use of 
Trolitul guarantees longer life for all R .C .S . 
parts, maximum efficiency and the mainten
ance of factory-precision and accuracy for 
many years after its purchase by the customer.

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

F. Gong. H. Gang.
E.282. Aerial Air Core E.342. Aerial Air Core  
E.283. R.F. Air C o r*  E.343. R.F. Air Core  
E.284. Osc. Air Core E.344. Osc. Air Core  
E.279. Aerial Permature E.345. Aerial Permature 
E.280. R.F. Permature E.346. R.F. Permature 
E.28I. Osc. Permature E.347. Osc. Permature 
T71. R.F. Reaction T87. R.F. Reaction 
T72. Reinertz T81. Reinertz

R.C.S.
RADIO PTY. LTD.

174 C A N T ER B U R Y  R O A D . C A N T E R B U R Y .
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STARTING IN THE RADIO BUSINESS
A FEW  WORDS OF A D V IC E  FOR MEN BEING DISCHARGED FROM THE SERVICES

AMONG our subscribers we 
have thousands (and  I don’t  
mean hundreds) of men and 
women in the various, 

branches of the arm ed forces. Now 
you are on the w ay home I w ant to 
offer you the usual congratu lations 
on the job  you did, a hearty  wel
come back to  civvies and this little

iiiiiioiiiiiiiiuiuiiiiiiiiiiuniiiiiiiiiiiiniiiiiiiiiiunHiiiiiiiiioi
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A. G. H U L L
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artic ie  on the sub ject of how to go 
about getting  s ta rted  up in th e  
radio business.

A lready hundreds have w ritten  
fo r advice about the buying of radio 
businesses and I know th a t a big 
percentage of you have in mind th a t 
you would like to  own you r own 
snug little  radio shop.

As you will soon find out, it is 
no t quite as easy as m ight be 
im agined. You can’t  ju s t w ander 
down to  the nearest real esta te  
agent and ask him to  let you have 
a  suitable shop writh  a nice dwelling 
attached , as you might have done 
in the p re-w ar days.

To ren t a  suitable shop in a good , 
location is p ractically  an im possibil
ity . A bout your only hope is to  
w atch the classified columns of the 
local papers, keeping your eye on 
the “Businesses fo r Sale” column 
and dashing a fte r  the first adver
tisem ent you notice w here someone 
is “p repared  to  sell the fittings” of 
a shop. In p ractice th is m eans (in 
spite of any lawrs to the. con trary ) 
th a t  th e  ten an t of a shop wrill sell 
the key fo r a hundred pounds or so. 
Possibly the deal will be cloaked by 
a w orn-out linoleum being le ft on 
the floor, but it hardly  makes it 
legal. I t  is a stinking sta te  of 
affairs, bu t there doesn’t  seem to be 
any easy way out of it.

I f  you become discouraged at 
the p rospect of being able to  ren t 
a shop to allow you to  s ta r t from

scratch  you can always consider 
buying  ou t an established business 
on a walk-in w alk-out basis, paying 
(and I mean Paying) fo r the 
privilege.

A d v ertis in g  A b b rev ia tio n s

In  o rder to  understand  the ad
vertisem ents you need to know th a t 
“S.A .V.” stands fo r “stock a t valua
tion ,” th a t an “L.B .A .” is a licensed 
business agent.

Unless specifically m entioned as 
■“ freehold” you will know th a t the 
business is carried  on in a rented  
shop and th a t when you pay the 
p rice  you buy the goodwill of the 
business, not the actual building 
itself.

In the m atte r of a dwelling, it  is 
accepted  practice th a t in cases 
where a dwelling is a ttached  you 
will have to exchange your present 
flat or house in order to  get pos
session of the dwelling. Sometimes 
possession of the dwelling is avail
able, bu t this is alm ost certain  to  be

stressed in the advertisem ent if it 
is so.

Buying into an established busi
ness you will be required  to  pay a 
fa irly  heavy sum, probably  between 
£500 and £1,000 fo r the goodwill 
of the business. To make sure th a t 
th is good will is goodwill and not 
ill-will will call fo r a close study of 
the seller and his business methods.

A  P o in t to  W a tch
The m ere fac t th a t he can show you 
a big box full of job  cards of work 
done does no t prove th a t these 
custom ers are no t fleeced and 
seething w ith anger. I f  they  are all 
happy w ith the w ork done, such a 
list of custom ers will be of great 
value when new sets are available. 
On the o ther hand, if the repairs 
have no t been done carefully  these 
ira te  custom ers may haun t you for 
m any a day, expecting you to  com
plete the w ork already paid  fo r but 
no t p roperly  done. You can readily 
see th a t there is a terrific  m argin 
betw een the lim its of negative and

(Continued on next page)

RA D IO -CO N TRO LLED  GLIDER
In last month's issue we mentioned the radio-controlled glider operated by the late 
Ross Hull. An enthusiastic reader has supplied the above photo of this glider. The 

photograph came from America some years ago.
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STARTIN G UP
(Continued)

positive goodwill in the radio re
pair game and the utm ost in per
spicacity will be called fo r i f  you 
are to do the right thing.

Owing to the large number of 
people who will be looking fo r busi
nesses, the sellers will probably be 
in a position to state the price and 
terms and adopt an attitude of 
“take it or leave it” and refuse to 
give particulars which are essential 
if  the proper value of the business 
is to be assessed. I am afraid  there 
is little  advice th at I  can give under 
such circum stances except “Don’t ,” 
but that is not much help to  the 
person who is anxious to get settled 
in his own little  shop.

A  L ease  D esirab le

I f  the seller is a reasonable sort 
of person and will give you answers 
to your questions, I  suggest that 
first of all you determine what is the 
position of the tenancy. Unless 
there is a written lease, you will 
always have a shadow of doubt 
hanging over you, fo r the landlord 
may suddenly decide that he needs 
the premises fo r someone else and 
give you a week’s notice. I f  you 
have been paying rent by the week, 
then only a week’s notice is required 
to legally term inate the tenancy, 
unless you have the safeguard of 
a lease. During the war the tenant 
has been able to sit tight and defy 
the landlord to shift him, but this 
state o f affairs should not be ac
cepted as a guarantee that the 
position will always be the same 
and that a lease is unnecessary. In 
a nutshell, i f  you want to establish 
a perm anent business you should 
either own the freehold of the shop 
premises or else a lease in writing.

The situation of the premises is 
an im portant fa c to r in the success 
o f any business, but should be con
sidered with due regard to the 
m atter of rent. I f  you are to pay 
a big rent then you can expect to 
have a situation where a large num
ber of people actually pass your 
windows. B efore  moving into any 
premises it  will be well worth while 
to stand outside and count the 
passers-by, even fo r hours at a time 
and at different times of the day.

The handicap of a poorly-located 
shop can be largely overcome by 
spending a considerable amount of 
money on advertising, and so the 
amount to be paid in rent and 
advertising should be added to 
gether fo r consideration, rather than 
either item on its own.

The next question which is an 
acid test, but rather difficult to ap
ply unless you are particularly ta c t
ful, is in reference to  income tax  
returns. Ask the seller to produce 
his income tax receipts fo r the past 
four or five years and note if  his 
face changes colour.

Probably the seller will te ll you 
a long tale of how he has been 
dodging income tax  or putting in 
false returns, and if  he does so you 
will need to exercise special care. 
Rem em ber the old proverb which 
says something about not trusting 
any man who has not a conscience 
in all things. In other words, i f  the 
seller is capable of trying to swindle 
the income tax  collector he is also 
capable of trying to  swindle you, 
too.

V a lu e  o f S to ck

In order to arrive at a sound 
value fo r the stock it is necessary 
to exercise foresight amounting to 
almost prophecy, because values are 
bound to alter in the near future 
and not necessarily in one direction. 
Notwithstanding the price-fixing 
regulations, quite a few radio 
dealers have been selling second
hand receivers at prices greatly ex
ceeding their original price. Such 
a dealer may consider that his 
secondhand receivers are worth £30 
each, even i f  they are the type of 
set which overloaded the dealers’ 
stores as trade-ins a few years ago, 
coming into stock a t a value of 30/- 
each. There is every possibility that 
those £30 sort of secondhand sets 
will again revert to a true value of 
30/- very scon, and woe betide any
one who invests his savings in stock 
of that nature. On the other hand, 
recent trends in the prices of test 
equipment seem to indicate that a 
good valve and circuit tester is 
tru ly worth more today than its new 
price of five years ago, with little 
prospect of the value falling in the 
course of the next year or two.

Sim ilarly, the value o f compon-

(Continued on page 34)

66 THE 
NAME 
TO 
KNOW  
IN
RADIO”

RIDIOKES Pty Ltd.
P.O. Box 90  

BROADW AY - - - SYD N EY
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STANDARD VALV E TYPES FOR 1945
EV E R  since the introduction of 

radio valves there has been a 
rapid succession of changes in 
design and there are no signs 

that the development has yet 
reached a stable condition. The 
period of the war has seen many 
developments in the radio field, and 
we have now reached the point 
where we must weigh up very care
fully the pros and cons of all these 
developments with a view to peace
tim e applications.

Large countries such as the 
U.S.A . have advantages on the in
dustrial side owing to their large- 
scale production and the consequent 
diversity of types. The position in 
A ustralia is different, and local 
m anufacturers in all industries are 
restricted in their output and there
fore also in the diversity which they 
can supply economically. In the 
case of radio receiving valves, the

B y
F . L A N G F O R D -S M IT H

(A m alg am ated  W ire less V alve 
Co. P ty . L td .)

ii 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 iu i in iM ii

to ta l A ustralian m arket covers only 
perhaps two to  three million per 
annum, while the minimum produc
tion necessary to give reasonably 
economical m anufacture o f any one 
type is round about 20,000 per 
annum. I t  is therefore necessary 
fo r A ustralian valve m anufacturers 
to make a very carefu l analysis of 
the position to  ensure that their 
forecasts are soundlj^ based and 
that their types selected for local 
m anufacture are those likely to con
tinue fo r a number of years.

The system of using a “L ist of 
Preferred  Tube Types” was first 
introduced in Am erica by R.C.A., 
and has since been adopted by the 
Am erican Jo in t Army-Navy and by 
the British  Services. A t a later 
stage the preferred types list was 
also introduced in A ustralia, and 
there seems to be no doubt that this 
system has come to stay, and to 
bring with it a number of benefits. 
The number of new types intro
duced overseas has been so great 
that there have been duplications 
and near-duplications in many in

stances, so that large numbers of 
valve types are quite unnecessary. 
A ction was taken in U .S.A . by the 
W ar Production Board to cease 
m anufacture of a large list o f non- 
essential types, and somewhat simi
lar action has been taken in E n g
land. There appears to be quite a 
good reason for believing that many 
of these types whose production has

been suspended for the duration will 
never more come into production.

In one sense, A ustralia was in a 
better position to bring about stan
dardisation of valve types during 
the early stages of the war than 
were either G reat B rita in  or U .S.A .,

(Continued on next page)

VICTORIAN AMPLIFIER CONTEST
VICTO RIA N  A M PLIFIER  CONTEST.

THE Australian DX Radio Club has just released details 
of the rules governing their annual contest for ampli
fiers. Last year's contest was a great success, as fully 

reported in our columns, and a great many of our readers 
will be interested in this year's event, which will be held 
about November 17. Entries, however, close on September 
29, and so enthusiasts who wish to enter will need to get 
started on their jobs if they hope to be in the running.

GRADES.
The contest will be divided up into four grades, with 

Grade 1 open to all-comers with any type or power amplifier. 
Grade 2 is for amateur-built amplifiers only, but with no 
restriction on design, power or the components used. Grade 
3 is for single-ended amplifiers, which must use only a stan
dard radio output tube, and must be amateur-built. Grade 4 
is restricted to financial members of the Australian DX Radio 
Club, but with no limits on design, power, etc.

DEFIN ITION  OF AM ATEUR.
For the purpose of the competition, the Australian DX  

Radio Club committee has defined an amateur in Grades 2 
and 3 as being any person who is not employed in any capa
city whatsoever in the Radio trade. Further, in order to 
eliminate any possibility of doubt, the executive committee 
of the Club has reserved the right to reject the entry of any 
person wishing to compete in the amateur grades.

THE JUDGING.
In spite of the criticism which was levelled at the judging 

after last year's contest, the general idea has not been altered 
for this latest event, three judges having been appointed to 
act as sole judges for the elimination heats and the final 
contest. The three judges appointed are J. Walsh of Trimax 
Transformers, H. Setford of the "Listener-In," and R. Bus- 
combe of Velco Sound Systems.

ENTRIES.
An entry fee of 2/6  for each amplifier entered is to be 

charged, and this fee must accompany the application. 
Entries should be sent to the Honorary Secretary of the 
Australian DX Radio Club, Mr. Norman H. Groves, of 135 
Burgundy Street, Heidelberg, N22, and must be in his hands 
on or before September 29, 1945.
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AEGIS
R E L I A B L E  R AD IO P A R T S

THERE is an AEGIS CO IL for every application 
in the radio frequency spectrum . . . COILS  
that have met the requirements of war and will 
meet YOUR requirements now that Victory is 
here!

A e g is M an u factu rin g  Co.
DIVISION OF

J. H. MAGRATH PTY. LIMITED
208 Lt. Lonsdale St„ Melb. Vic.

WHOLESALE DISTRIBUTORS

V IC TO R IA : Howard Elec. & Radio Pty. Ltd. 
Replacement Parts Pty. Ltd.
Lawrence Cr Hanson Electrical Pty. Ltd.

N .S.W .: Radio Equipment Pty. Ltd.
Davis Radio Co.
Geo. Brown Pty. Ltd.

SOUTH A U ST R A LIA : Factory Rep., Ceo. 
Proctor, 40 Pirie Street, Adelaide.

QUEENSLAND: Chandlers Pty. Ltd., Brisbane.

WESTERN A U ST R A LIA : Nicholsons Ltd.

since an “A ustralian-m ade list of 
S tandard  V alves” was already  in 
existence fo r some years before the 
war. The local valve factories con
tinued  to  m anufactu re  th roughout 
the whole of the w ar period  alm ost 
identically  the same types, w ith cer
ta in  additions, as in the pre-w ar 
period. A ustralian  owners of radio 
broadcast receivers were in a better 
position as regards the availability 
of valve types, than  were th e ir fel
lows in e ither B rita in  o r U.S.A. 
The g re a t m ajo rity  of A ustralian- 
made b roadcast receivers were al
ready fitted  w ith the standard  range 
of A ustralian-m ade types, and 
there fo re  did no t require to make 
any substitu tion  of types when a 
replacem ent had to be made.

F u tu re  V a lve  T ypes.

The problem  facing us a t the 
present tim e is th a t of selecting 
valve types which will give the m axi
mum degree of flexibility and widest 
field of application fo r the minimum 
num ber of types. The position is 
com plicated owing to  the various 
ranges and to  the different types 
of construction  which have been in 
troduced  during recen t years. F o r 
example, there  are, in A ustralia, 
th ree m ost popu lar ranges, nam ely:

1. The 1.4 volt B a tte ry  range.
2. The 2 volt B a tte ry  range.
3. The 6.3 volt A.C. range.

The 1.4 volt range is requ ired  for 
use both in portab le  sets and in 
home sets in country  areas where 
accum ulator charging is difficult. 
The 2 volt range is required  for 
operation  from  2, 4, or 6 volt ac
cum ulators, w ith either B batteries 
or v ibrator-pow ered B supply. The
6.3 volt range is widely used in all 
receivers operated  from  A.C. mains.

I t  seems th a t U.S.A. has dropped 
the use of the 2 volt range in 
favour of e ither the 1.4 volt or 6.3 
volt range, and an analysis was 
therefo re  made of the A ustralian  
m arket in o rder to  see w hether we 
could not follow the A m erican trend  
in th is instance.

The resu lt of the analysis ind i
cated overwhelm ingly th a t there 
was an extrem ely  strong  dem and 
fo r the 2 volt range in A ustralia 
and th a t this could not be m et bv

1945 VA LVES
(Continued)
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THE 1945 V A LV E TYPES

M IN IA TU RES— 1.4-volt battery-operated, 1T4 r.f. amplifier, 1R5 con
verter, 1SS detector, 1S4 power valve.

B A TTER Y— 2-volt filaments. 1M5G r.f. amplifier, 1K7G detector, 
IL 5 G  power pentode and a new converter yet to be given a type 
number.

A .C . RANGE— 6.3-volt heaters. 6SB7GT converter, 6SK7G T r.f. am
plifier, detector, 6V 6G T power pentode and 5Y3G T rectifier.

either the 1.4 volt or the 6.3 volt 
range. W e were th ere fo re  le ft with 
th ree ranges to  be adequately  cov
ered by valve types. In  the 1.4 
volt range we had a choice between 
the GT types a t p resen t being m anu
factured , and the m in iature  types 
now being widely used in  U.S.A.

From  an exam ination of the valve 
perform ance, characteristics, and 
dimensions, it was concluded th a t 
the 1.4 volt m iniatures could do all 
th a t the GT valves could do and, in 
addition, they could be used in small 
portab le  sets such as personal p o rt
ables. This m in iature  construction  
was therefo re  adopted  and the valve 
types 1R5 converter, 1S5 second de
tec to r, 1T4 R.F. and I.F . amplifier, 
1S4 pow er am plifier fo r sets using 
67.5 volt B batteries and 3Q4 power 
am plifier fo r sets using 90 volt B 
batteries, were selected fo r local 
m anufacture.

The 2 volt range is no t intended 
fo r use in very small receivers, so 
th a t in this case there  would be no. 
d isadvantage in m aking the valves 
sm aller. So fa r as th e  characteris
tics are  concerned, a carefu l exam 
ination  revealed th a t only one type 
was capable of appreciable im prove
m ent, this being the converter type 
1C7-G. I t  was decided to  commence 
the developm ent of a new 2 volt 
converter valve on the same lines

NOTE—
a circuit to use the new 
miniature valves appears 
on page 15 of this issue.

as the 1R5 and 6SAT pentagrids. 
This construction  has the advan
tage  of providing a high oscillator 
trans-conductance w ith high conver
sion conductance and o th er good 
fea tures, particu la rly  on short-w ave 
operation . I am pleased to  be able 
to  say th a t the prelim inary  develop
m ent has now proceeded fa r  enough 
to  indicate th a t there  is no doubt 
th a t the new 2 volt converter valve 
will be a m ost valuable addition  to  
the range. The rem aining types 
will be continued as in  the pre-w ar 
period, namely, 1K7-G second detec
to r, 1M5-G R.F. and I.F . amplifier, 
1L5-G pow er pentode, 1H4-G triode 
driver and 1J6-G class B pow’er 
amplifier.

A u s tra lia n s  S en t O verseas.

The 6.3 volt A.C. range presented 
the m ost difficult problem  owing to 
the wide diversity  of characteristics 
and constructions. . Three different 
types of construction  were given 
carefu l consideration, and two of 
the Com pany’s officers were sent 
overseas to  gain fu r th e r in fo rm a
tion  on the m erits of the various 
constructions and on the ir m anufac
tu r in g  technique. The first conclu
sion reached was th a t top  caps were 
undesirable. This reduced th e  choice 
of construction  to  one of the fol
low ing:—

1. Single-ended GT.

2. The Lock-in construction.

3. The m in iature  construction.

The single-ended GT construction 
has a num ber of valuable features, 
am ong which is the very im portan t 
one th a t it  uses the standard  octal 
socket. I t  can also be m anufactured  
on standard  machines so th a t p ro 
duction can be commenced w ith a 
minim um delay. The electrical 
characteristics and perform ance are 
a t  least as good as those of equiva
len t types in e ither of the o ther two 
constructions. The size is alm ost 
the same as th a t of the lock-in 
construction  and, in fac t, the  same 
size of bulb is used in both.

N o t L o c ta l B ases

The lock-in construction  has some 
very good features, am ong which is 
th a t w ith any q u an tity  production 
i t  would probably  be cheaper to  
produce th an  the single-ended GT.

A gainst th is it would suffer the 
disadvantages in troduced by a d if
fe ren t type of base and socket. 
P opu lar Opinion appears to  be op
posed to  the use of tw o different 
types of socket and two different 
valve constructions in the one set, 
and we would there fo re  be forced 
to  duplicate, in the lock-in construc
tion, types such as the 6V6-GT 
pow er amplifier, 5Y3-GT and 
6X5-GT rectifiers. This w ould be 
w asteful both to  the valve m anu
fac tu rers and to the com m unity 
since it would mean the in troduc
tion of th ree new types which con
ferred  no benefits. There was also 
the doubt as to  w hether the lock-in 
construction  would prove of lasting 
popu larity  owing to  the in troduc
tion of the m in iature  types.

A fte r weighing up all these fea
tures, it was decided to  drop the 
lock-in construction  from  the im
m ediate fu tu re  program m e fo r local 
m anufacture.

M in ia tu re s  N o t fo r  A u s tra lia .
The A.C. m iniature types have 

been widely used during the w ar 
and appear to have an im portan t 
fu tu re  ahead of them . They are 
physically suitable fo r equipm ent 
having very large num bers of valves 
and in which space is an im portan t 
factor. These conditions do' not 
apply to  the o rd inary  A.C. receiver 
in A ustra lia , which is, and appears 
likely to  continue, m ounted on a 
reasonably large chassis and is not 
cram ped fo r space.

M iniature valves on such a  chas
sis appear ra th e r ou t of place, and

(Continued on next page)
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1945 VALVES
(Continued)

there appears to be no present evid
ence that the Am erican m anufac
turers are proposing to use minia
ture valves throughout their large 
console receivers. M iniature A.C. 
valves are likely to be used in 
Am erica in small mantel model 
AC/DC sets in which space is an 
im portant fa c to r ; these form  a com
paratively small part of the A ustra
lian demand.

Owing to the use of higher mains 
voltages and in the doubling of the 
heat dissipation in a receiver it  is 
not practicable to design equivalent 
sets fo r A ustralian conditions. The 
use of transform ers is generally 
adopted in A ustralia, except for 
D.C. power supply, in which case 
a special D.C. receiver is used.

Sm all G lass “ B u lb s”
The single-ended G T range is 

small enough to  enable the 4 or 5 
valve A.C. set to  be constructed in 
a reasonably sized bakelite cabinet 
which should be b etter in perform 
ance than the extrem ely small 
American AC/DC sets, which suffer 
in both tone and power output from  
their too-lim ited dimensions. A t 
the same tim e, the fa c t was appre
ciated that m iniature valves (or 
a possible development from  them ) 
are likely to have an increasing m ar
ket fo r use in special applications 
such as frequency modulation and 
television.

Copies of thte 1945 edition of the 
Am erican Radio B elay  League’s 
annual publication, “ The Radio 
Am ateur’s Handbook,” are now be
coming available. I t  contains some 
512 pages with 1,278 illustrations, 
133 charts and tables, and 240 basic 
formulas covering almost every as
pect of radio communication.

A considerable quantity of new 
m aterial is included, particularly in 
those sections devoted to the very 
high frequencies. F o r  example, the 
chapter on the theory and opera
tion of valves contains a descrip
tion of the K lystron velocity-modu
lated valve and the magnetron, 
which are used fo r the generation 
o f R F  oscillations up to and even 
beyond 30,000 Mc/s (1 cm ). I t  is 
anticipated that when amateur 
licences are restored in America fre 
quency allocations will be made in

M iniature valves are likely to be 
used in the R .F . oscillator, and con
verter positions in such equipment, 
where their special advantages pro
vide superior perform ance over 
larger valves. F o r  the other posi
tions in such equipments they offer 
no advantages other than small 
size.

F o r  B ig  A m plifiers

I t  seems likely th at large valves 
will continue to be used, at any 
rate, in the power amplifier and 
rectifier positions of all but the 
smallest sets, since the m iniature 
valves are seriously limited in both 
power output and rectifier output. 
I t  is also likely that the life of the 
miniature valves will be shorter than 
that of corresponding large valves, 
and this will be particularly marked 
in the case of power amplifiers and 
rectifiers.

The stage of development of the 
m iniature valve is still too early to 
make any definite pronouncement 
regarding its final perform ance, and 
the wisest plan fo r A ustralia ap
pears to be to keep an open mind 
on the question and to  profit by 
any overseas experience.

In order to  enable developmental 
work to be carried  out with minia
ture valves it was decided to  manu
factu re two high-slope R .F . pen
todes in this construction, one hav
ing sharp cut-off and the other a 
super-control characteristic.

B oth these types are at present in

these regions of the radio spectrum.

The expansion in the quantity, 
and quality, of the m aterial on 
U H F practice and theory is in part 
due to the many American ama
teurs now enrolled in the W E R S  
(W ar Em ergency Reserve Service) 
fo r which a large amount of 2 J -  
and l j-m e tre  mobile radio equip
ment is required. Much of this 
gear is home-made.

There is a number of new pieces 
of test equipment, again largely of 
the U H F kind. Mention should 
also be made of a very ambitious 
12-valve communications set cover
ing 1.75 Mc/s to 30 Mc/s and em
bodying a crystal I F  filter, noise 
lim iter, signal strength m eter and 
many other up-to-date refinements. 
Full constructional details, includ
ing coil winding data, are given.

the developmental stage in U .S.A ., 
so that it is not possible to give 
their com mercial type numbers at 
the present tim e, but they have ad
vantages over their prototypes which 
led to their adoption. Having de
cided on the m anufacture of two 
miniature A.C. valves, we then had 
the choice o f  single-ended G T  types 
to cover the ordinary Broadcast R e
ceiver range. The following types 
were selected:— 6SB 7-G T  converter 
(a  high-slope version of 6SA 7-G T ), 
6 S J7 -G T , 6SK 7-G T , 6SF7-G T  diode- 
super-control R .F . pentode, and 
6CQ 7-G T, together with the present 
types 6V 6-G T, 6X 5-G T  and 5Y 3-G T , 
the la tter being a G T version of 
the 5Y 3-G , which it  will supersede 
and replace. This range provides 
improved characteristics in the first 
four types mentioned over their pre
sent near-equivalents, being particu
larly marked in the converter valve. 
Type 6SF7-G T  has a trans-conduct- 
ance of 2,000 micromhos, which is 
identical to that o f 6SK 7-G T , and 
the form er may therefore be used 
as a very efficient I .F . amplifier 
valve and diode detector in four 
valve sets.

F o r  large • amplifiers there will 
also be type 5R 4-G Y , which gives 
an output current of 250 ma. with 
a peak inverse voltage of 2,100 
volts.

Su m m ary.

I t  will be seen th at the plan for 
the immediate future covers five new
1.4 volt m iniature valves, one new 
2 volt valve, five new single-ended 
G T  valves fo r the A.C. range, to 
gether with three existing valves in 
the G T range and a large rectifier. 
In the A.C. m iniature range there 
are two types as a first step in this 
direction.

These valves will not only cover 
practically  all the requirements of 
Broadcast Receivers, but the types 
selected are, in almost every case, 
on the R .C.A. Preferred  Types L ist 
fo r post-w ar, and also on the Ameri
can Jo in t Arm y-Navy L ist. There 
are, therefore, very good reasons 
fo r their selection, and it is my 
desire to convince A ustralian R e
ceiver M anufacturers that the selec
tion has been made for their benefit. 
The selection of types has not been 
arbitrary , but has been made scien
tifically, and consequently I feel that 
it is wise to  put the whole situation 
clearly and frankly so that the rea
sons for the selection may be fully 
understood and appreciated.

Book Review
THE 1945 HANDBOOK

Page 10 The Australasian Radio W orld, September, 1945.



AN ANSWER TO THE CATHODE FOLLOWER

SOME tim e ago the cathode fo l
low er ou tpu t stage made its 
appearance, and circuits em
ploying this arrangem ent were 

fea tu red  in The A ustralasian  Radio 
W orld. S trik ing  perform ance was 
claimed fo r this type  of circuit. 
The follow ing fea tures, in  relative 
order, a re  m ainly responsible for 
such outstand ing  resu lts :—

(1) The ou tpu t im pedance is ex
trem ely  low com pared w ith the load 
im pedance, giving im proved loud
speaker dam ping, b e tte r  tran sien t 
response, and w ider frequency range 
(fo r a given ou tp u t tran sfo rm er .

(2) A considerable reduction  in 
ou tpu t stage d isto rtion  resu lts from  
the use of 100 p e r cent, negative 
feedback, so much so, th a t a certain  
degree o f overdriving m ay occur in 
the final stage before the d istortion 
becomes intolerable (d isto rtion  is 
reduced by a fac to r of approxi
m ately i ) .  This gives the effect of 
apparen tly  g rea te r pow er output.

(3) An increase in  high frequency 
response due to  a reduction of 
m iller effect capacity  loading the 
d river stage.

In the case of a single-ended 2A3, 
the norm al ou tp u t im pedance as a 
p la te  loaded am plifier is 800 ohms, 
o r approxim ately  one-th ird  of the 
norm al load im pedance of 2,500

ohms. In  the cathode loaded cir
cu it the ou tpu t im pedance is only 
154 ohms, which is less than  one- 
sixteenth of the load  im pedance. 
Thus it  m ay be expected to  obtain 
results w ith an ou tpu t tran sfo rm er 
of m oderate perform ance, which 
would com pare w ith those obtain
able w ith a really  good job , and 
correspondingly im proved perfo rm 
ance should be obtained w ith a 
really  good ou tpu t transfo rm er.

D isad v an tag es o f th e  C ath o d e  
F o llo w er A m plifier.

Like most things, the cathode 
follow er ou tpu t stage has certain  
d isadvantages, chief of which is un 
doubtedly the high in p u t voltage 
requ ired  to  fully drive th e  ou tpu t 
stage. Since the gain in the case 
of a 2A3 cathode follow er ou tpu t 
stage is about 93 p e r cent., it fo l
lows th a t the driver stage m ust sup
ply a  voltage swing on the grid 
about 7 per cent, g rea te r th an  norm 
ally occurs a t the p la te  of the ou t
pu t stage. This fac t p ractically  
necessitates th e  use of tran sfo rm er 
coupling between the d river and 
ou tpu t stages.

U sin g  a  D ire c t C oupled  
A m plifier.

Since the good points of the 
cathode follow er am plifier a re  de

AMPLIFIER u n it AH /WW
DC. vrv.H  I 

o f  t o H J i  i

rived from  the degree of negative 
feedback employed, the w riter rea
soned th a t equally good results 
could be achieved if  th e  same 
am ount of feedback were employed 
in some o ther way. The advantages 
in favour of feeding back from  
voice coil to  d river stage are con
siderable, provided there  is no 
tendency to  oscillate due to  phase

I I I I I I I I I I I I I I I I I I I I H 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 l l l l l l l l l l l i l l l l l l l l K

B y
263312, S ./L d r . H. W . H O L D W A Y , 

R a d a r  School,
R .A .A .F . S ta tio n , 

M ary b o ro u g h , 
Q u een slan d .

'■iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinii

changes occurring  outside the de
sired range of operating  frequencies 
(as is always possible where con
siderable negative feedback is em
ployed).

This m ethod was em ployed in the 
am plifier described in th is article, 
and the m ajo r portion  of the feed
back loop was made aperiodic a t 
low frequencies by em ploying direct 
coupling. A t the same tim e, a 
fu r th e r im provem ent in bass re 
sponse results from  the use of direct 
coupling.

O th e r  F e a tu re s .

The phase inverter stage is also 
d irect coupled, th is coupling being 
employed to  suitably bias the phase 
sp litte r section. E xactly  balanced

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

Precision built 
"Permaclad" Coils 

and I.F. Units.

Incorporating <QJ> 
DUST CORES.

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.
Permaclad" Units are smaller than the conventional type units and 

are specially designed for "replacement" work.
At the moment, "Permaclad" Defence commitments come first but 
we are doing everything possible to maintain essential civilian 
replacement reguirements.

KINGSLEY RADIO PTY. LTD.
225 Trafalgar Street, PETERSHAM, N.S.W. LM 44B6 
380 St. Kilda Road, MELBOURNE, VIC. MX 1159
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AN ANSW ER
(Continued)

push-pull ou tpu t is obtainable from  
this stage if the plate  and cathode 
resistors (A A  in F igure 1) are 
m atched, and also the follow ing grid  
resistors (B B ).

The overall gain from  the input 
to  the phase inverte r to  the ou tpu t 
is such th a t any norm al m agnetic 
o r crystal pick-up will fully drive 
the amplifier.

To provide com pensation fo r de
ficiencies in pick-up, records and 
speaker, it  was decided by the w riter 
to  incorporate, in addition, a tone 
contro l stage. The tone control 
stage shown in F igure 1 contri
butes no gain to  the am plifier when 
set fo r level response, bu t bass or 
treb le  accentuation  m ay be achieved 
by ad justm en t of the controls. In  
this respect it differs from  many 
tone controls which w ork on the 
principle of bass or treb le  cut.

A d v an tag es  C laim ed .

P re c a u tio n s  to  be O bserved.

W hen connecting the feedback 
lines between the voice coil through 
the 200 ohm resistors to  the cathode 
circuit, correct phasing is required. 
This is easily found, since correct 
phasing reduces the gain of the 
amplifier, whilst w ith incorrect 
phasing the amplifier generates 
audio oscillations.

When this am plifier was first con

structed , some difficulty was ex
perienced in getting  it to  behave as 
it should. The trouble was finally 
traced  to a slight leakage in the 
coupling condensers (C l and C2 in 
F igure 1). On test, the leakage 
resistance was found to  be of the 
o rder of 200 megohms, which was 
quite sufficient to  pu t about J-volt 
positive on one grid and one-tenth 
volt positive on the other. This 
unbalanced the am plifier and a re
laxation  oscillation resulted, with 
considerable p la te  cu rren t swings in 
th e  ou tpu t stage. The coupling con
densers were replaced w ith con
densers having a leakage resistance 
h igher than  5,000 megohms, and 
the  trouble  was cleared up. Of 
various condensers tried , the most 
sa tisfac to ry  appeared  to  be a type 
w ith the trad e  name “Tecnico” (by
E.T.C .) with a kind of cream - 
coloured sealing wax covering.

I t  was soon discovered th a t low

P A T E N T S  IN  A M E R IC A .

I t  has been announced in New 
Y ork th a t the Philips Company in 
A m erica will, a f te r  Ju ly  1st, issue 
its own p a ten t licences d irect to  
m anufacturers. H itherto , sub
licensing under the 700 Philips U.S. 
pa ten ts has been done by large 
A m erican companies, mainlv by 
R.C.A.

frequency m otorboating  could occur 
when the bass boost contro l was 
tu rned  fully up.

This was elim inated by using a 
tw o-stage decoupling netw ork  in the 
p la te  supply of the tone control 
stage. I t  was also discovered th a t 
the effect could be elim inated with 
the use of only a single stage of 
decoupling, if the feedback balance 
contro l was ad justed  fo r correct 
balance. In this condition the tone 
contro l stage could be adequately 
decoupled with a 100 K. resistor 
and a single 16 m icrofarad  con
denser. The two stages of de
coupling have been shown in Figure
1, in case it is regarded  otherwise 
as being too critical a circuit.

I t  is desirable th a t both the ou t
pu t valves be operated  a t about 
the same cu rren t drain  (although 
this is no t highly critical, since these 
operate  in Class A push-pull). To 
facilita te  rapid  checks, a couple of 
short-circuited  ’phone jacks were 
w ired into the ou tpu t p la te  circuits, 
as shown in F igure 1. The balance 
can be quickly checked by plugging 
an 0-100 m.a. m eter in to  each posi
tion, an ad justm en t being made by 
means of the balance potentiom eter 
in the plate  circu it of the 617-G 
drivers.

R esu lts  O b ta in ed .

The amplifier Was operated  in 
conjunction  w ith an H.M.Y. High 
Fidelity  M agnetic P ick-U p with 
built-in  volume control, and the ou t
p u t taken  to  a R ola K12 Perm ag 
speaker, m ounted on a 4 ft. square 
caneite baffle. Results were re
m arkably  good, especially the ren 
dering of bass and transien ts. The 
tone control functioned quite 
sm oothly and appeared  to  provide 
adequate com pensation fo r norm al 
purposes.

As the pow er supply was built 
on a separate  chassis, and good fil
te ring  was provided, the resulting  
hum level was very low and good 
dynamic, range obtained. A separate 
chassis fo r the pow er supply is re 
comm ended for the best possible 
results.

No o ther am plifier was available 
fo r com parison, and no a ttem p t is 
made to  claim superio rity  over 
o ther 7 w att amplifiers. However, 
the w riter is sure th a t anyone who 
cares to  build this am plifier will be 
well satisfied with its perform ance.

Sum m arised, the advantages,, 
claim ed fo r th is am plifier a re :—

(1) O u tpu t im pedance designed 
to  correspond w ith th a t of a cor
responding cathode loaded ou tpu t 
stage, w ith sim ilar degree of reduc
tion in distortion.

(2) A feedback loop em bracing 
the ou tpu t tran sfo rm er, driver and 
ou tpu t stages, thus tend ing  to  re
move distortions occurring within 
the loop.

(3 An im provem ent in bass re
sponse due to  the use of d irect 
coupling.

(4) A dequate drive fo r the ou t
pu t stage is possible w ithout the 
use of an interstage tran sfo rm er 
(d irect coupling being employed in 
stead).
(5) B alanced push-pull ensured by 
the use of a phase sp litte r stage 
w ith properly  m atched resistors.

(6) An efficient tone contro l c ir
cuit is employed.

B A T S  U S IN G  R A D A R ?

A ccording to  a con tribu to r in 
“ R ad io -C raft” (U .S .A .), bats, use 
rad a r!  B ats were set free in a 
room in which a supersonic detec tor 
was located. These flying bats pro- '  
duced a constant stream  of short 
cries in which frequencies around 
45,000 cycles were m ost intense. 
W hen the ears were plugged the 
cries continued much as before, bu t 
the bat could no t avoid obstacles 
such as a b a rr ie r of steel wire. 
M any of them  crashed into the wall. 
When the m outh of the bat was 
taped  shut, leaving the ears un
touched, the cries were g radually  
dim inished in in tensity  and all the 
anim als floundered about, bum ping

• in to  w hatever lay ahead of them 
and behaving exactly  as if their 
ears were plugged.

* * *
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★CONSISTENT ACCURACY

★

When you Employ

A "UNIVERSITY" Meter
there is a Meter 
to suit ALL YOUR  

R E Q U IR E M E N T S

A ll types of meters are available including voltmeters, ammeters, microammeters, etc., etc. 
Most popular are the milliamp meters which can be supplied with multi-scales. A  complete 
range of s izes'is  available —  2-in., 3-in., 4-in ., and 5-in. Send today for leaflets fully describ
ing all types of "University" meters.
This instrument has been used with striking success by all branches of the fighting forces. Now 
it is becoming increasingly available to help make your civil radio job easier and more profitable.

The "Univer
sity" Super
tester is a 
most versatile 
Valve and C ir
cuit T e s t e r ,  
featuring the 
extraord inary  

v a l v e  a nd  
condenser rol
ler test chart 
—  e n t i r e l y  
new to Aus
tralia. D o e s  
ma n y  j o b s  
well.

The "Univer
sity" M .V.A. 
is an all pur
pose M u It i - 
meter giving 
complete AC- 
DC measure- 
m e n t s ,  to
gether w i t h  
output meter 
ranges. Suit
able for either 
bench use or 
as a portable.

The "Univer
sity" Universal 
Speaker a n d  
Output Meter 
m a k e s  s e t  
testing quick 
and easy. No 
power connec
tions required, 
you just plug 
the instrument 
into any type 
s p e a k e r  
socket.

V IC T O R IA : A . J. Veall Pty. Ltd.; Replace
ment Parts Pty. Ltd.; Hartleys Ltd. 

QUEENSLAND: A. E. Harrold; Homecrafts 
Pty. Ltd.

DISTRIBUTORS:
SOUTH A U ST R A LIA : Newton & McLaren 

Pty. Ltd.; Radio Wholesalers Ltd.; Gerard 
& Goodman Ltd.

WESTERN A U ST R A LIA : Atkins (W .A.) Ltd.

TA SM AN IA: W. Cr G. Genders Pty/ Ltd. 
N.S.W .: A ll leading Radio and Electrical 

Distributors.
V ICTO R IAN  AG EN T: J. H. Magrath Pty. Ltd.

&&®a® a®®,
Head Office: 206 Broadway, SYDNEY, N.S.W1

T elep h on e!: M6391-2. T elegram s: “RAQUIP," Sydney. _  -



A CAMERA CASE PORTABLE
YOU may rem em ber me from 

my entry in your battery cir
cuit contest back in 1941.

I have been in the Army 
some years, but usually manage to 
secure a copy of the current issue 
of “Radio W orld.”

I am now signal supply officer in 
an Allied organisation, and have a 
very fine test bench set up, and in 
my few spare moments have

B y  
N X 9 0 4 3 4  

W .O .II . B R O W N , R .
A .I .B . S ta g in g  Cam p 

Indooroopilly  
B risb a n e

■ I I I M I I I I I l l l l l l t 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 l l M l l l l l l l l l l l l l t l l l l l l l l l l

knocked up a few rough midgets 
with tubes and accessories not yet 
available on the open m arket. A c
tually you may know ju st as much 
about them as I  do, but I have 
not noticed any articles published.

The possibilities of camera-size 
portable radios has always intrigued 
me, and no doubt there shall be a 

•fair demand fo r this type of article 
(radio, I mean) a fter the war.

The one I  am using at the pre
sent measures about 7 ins. x 6 ins. 
x 4 i  ins. overall, with batteries of 
quite reasonable capacity, and when 
it is remembered that tim ber of

cabinet (which I covered in leather
ette quite simply and cheaply) adds 
1 inch all round to actual size of 
set, is not too bad. Speaker is 
4-inch 9-oz. perm ag, and H .T. 45 
to 6 7 i  volts.

Output rated is only about 65 
milliwatts, but is quite pleasant in 
a room or car, and when hooked 
to a 8/42 permag is really amazing. 
W eight is about 3 lbs.

The oscillator valve 1R5 is a 
slight departure from older types, 
but coils with tick lers designed for 
1A7 valves work O.K.

I used the loading choke on audio 
output reaction because of the very 
small input transform ers available 
from  speaker— microphone assemb
lies in w alkie-talkie type transceivers 
in field case, but midget speaker 
transform er is even better.

Results are really amazing at out
puts in the region of 100 milliwatts. 
Secondary is designed fo r onice 
coils of about 3 ohms.

I used a base 6 ins. x I f  ins. x 
1 J ins. deep, and a back plate 6 ins.

(Continued on next page)
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PORTABLE
(Continued)

x 5 ins., all of plated tin, so that 
mounting of components by solder
ing direct would be simplified. 
Mounted the tuning condenser up 
high, with two coils at right angles 
and one IF  lying flat directly under
neath. The volume control, (switch- 
pot through the chassis below and 
directly in line with tuning con
denser.

The second version shown was 
thought of for combining a small 

■ portable to a household radio is a 
semi-field installation with a con
siderable increase in tone and 
volume and no battery  worries.

Only disadvantagge on the port
able side was the 6V. “A ” supply 
increasing the size a little , but 6V. 
day lantern batteries or 4-“U 2” cells 
in series are not very bulky. Used 
an 8/42 Spka in the power version.

On power version pentode audio 
stage is no doubt bad policy in de
sign, but output is so small it works 
reasonably well.

RADAR ADDS SAFETY TO AIRPORTS
The C.A.A. experim ental station 

at Indianapolis is working on the 
perfection of two radar devices, one 
for airport use and the other a 
collision-warning device used in the 
airplane itself. Almost ten car
loads of radar equipment has been 
lent to the C.A.A. for this research.

T ow er C ontrol 
At airports the radar tow er con

trol will perm it the tower operators 
to see on a screen the actual posi
tion of any and all a ircraft within 
a radius of about 25 miles. This 
immediately detects any hazardous 
condition that might occur because 
of a pilot’s error or a mechanical 
failure in the radio landing' system. 
The radar operator can then adjust 
the controls of all out-bound traffic 
at a fog-bound airfield, because he 
will have complete knowledge of 
the exact position of all planes. The 
only way in which this can be done 
to-day is for a ground operator to 
determine the position of planes 
near his field by position reports

radioed in by pilots. Only one such 
report can be handled at a time, 
and the distance estimates are not 
always accurate.

The collision-warning device is 
mounted right on the instrument 
panel of the plane. Here the radar 
screen will be of immense value. 
It will report to the pilot his own 
position in the air relative to other 
planes, as well as obstacles in his 
path such as radio towers, beacons, 
water towers, and other ob jects that 

•may be hidden from actual eyesight.

K eep ing  D istan ce
W ith radar instrum ents, pilots 

« ill find it easy to maintain proper 
distances from other a ircra ft while 
climbing to their assigned altitudes, 
•or descending to an airport for 
landing. The complete landing ap- - 
proach will be handled by the pilot 
while the control tow er acts as a 
m onitoring agent through its radar 
screen. This will speed up landing 
and take-offs in thick weather.

POPULAR RADIO BOOKS
A BRIEF SELECTION FROM OUR STOCK

postage postage
1945 Edition Radiotron Designer's Handbook 5 / - 8d

A .R .R .L . Handbook 11/6 1 / - Zwoykin, Photocells and
Drake's, Cyclopaedia of Their Applications 2 7 / - 1 / -

Radio and Electronics 4 0 / - 1/3 Parr, Cathode Ray Tubes 2 1 / - 9d
Terman, Radio Engineering 4 4 / - 1 / - Amos, Radio Receivers and
Muller, Experimental Transmitters ........................ 3 3/3 1 / -

E le c tro n ic s ........................... 3 3 / - 1 / - Hund, Frequency Modulation 2 8 / - 1 / -
Mills, Radio Technique 19/6 9d Turney, Introduction to Electricity
Stranger, Outlines of and Radio ............................. 9 / - 6d

Wireless ................................ 17/6 1 / - Stranger, Mathematics of
R .C .A . Receiving Tube Manual 2 /9 3d Wireless ................................... 9 / - 6d

Foremost in Australia for Technical Books

TECHNICAL BOOK & MAGAZINE CO.
279-299 SW ANSTON STREET (Opp. Melbourne Hospital) MELBOURNE
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GETTING THE BEST FROM A PICK-UP
I H A V E  read  Mr. S traede’s ex

cellent articles about pick-ups, 
and I have read  m any others on 
the same subject. They all dis

cuss in more or less thorough 
fashion the length, weight, support 
and resonances of the arm atu re  
reed, dam ping, depoling, bass boost
ing, and so on. B ut there are two 
points— vital points— which seem to

By
P. S T E V E N S  
3 “ W es td a le ” 

F le tc h e rs  A venue  
B ondi.

have always been the Cinderella in 
these discussions:—

(1) Seen from  the fron t, the 
needle a t rest m ust always 
form  a righ t angle with the 
record surface (F igure  1A .

• (2) The needle m ust not be al
lowed to  v ibrate in any other 
direction but in a right angle 

'  to  the direction of the sound 
groove..

One glance a t Fig. IB  will show 
you the effect if Rule 1 has been 
neglected. W hile in 1A the needle 
is a t any tim e firmly wedged be
tween the flanks of the groove, IB  
tells us quite a different sto ry : here 

^the needle angle is less than  90 
degrees. W hile the needle is being 
forced to  point y by the wavy form 
of the groove, it tends to  dig into 
the record or else lifts  the whole 
pick-up head: while on the way over 
to  point X it rises m ore and more 
out of the groove till it reaches its 
highest poin t a t X. V ery low fre
quencies, however, " i l l  allow the 
whole pick-up to  fall down on to 
the record instead, only to  be p ro 
pelled upwards, again when the 
needle moves back to  point y. The 
result of the needle leaving the firm 
bottom  of ihe sound groove every 
half cycle o r else playing ball with 
the pick-up head (on low frequen
cies) is terrific  record  w ear, in
creased ch a tte r and harsh, d istorted  
reproduction. Ju s t try  and loosen 
the m ounting screws of your pick
up and tilt it a bit to  one side 
whilst playing a loud record, and 
you can thoroughly convince you r
self of the effec t!

I have found th a t a t least 20 per 
cent, of the record  players I have 
exam ined were suffering from  this 
p a rticu la r com plaint in varying de
grees. O ften the tu rn tab le  is not 
level by uneven tightening of the 
rubber-cushioned m otor m ounting 
screw s; o r there is a b it of play in 
the back hinge of a bent pick-up 
arm  and the w e ig h t-o f  its over
hanging  portion  behind the head 
m akes the needle lean outw ards. If  
you happen to  have one of those 
no torious swivel-headed P .U .’s 
(w here you tu rn  the head 180 de
grees round the axis of the arm to 
in sert the needle) and the locking 
mechanism of the head is worn, you 
can pu t the needle down at alm ost 
any  desirable or undesirable angle!

The second po in t is m ore in te rest
ing  to  the designer of pick-ups than 
to  the a ttending  service man. P rac- 

,  tica lly  every kind of pivoting  com
m only used by m akers allows the 
a rm a tu re  and needle to  v ibrate  only 
in  a rec tangu lar direction to  the 
sound groove. W hether it is the 
knife edge, torsion rod, or com
pressed rubber sleeve pivoting, they 
all serve the purpose. B ut I re
cently  read  an article on a home
m ade needle arm atu re  pick-up which 

_ incorporates a thick-w alled rubber 
tube inside the coil to hold the 
needle. In  th is case the v ibrating  
needle would not only move from 
le ft to  right, bu t would probably 
m ake som ething like the movement 
of a stirring  teaspoon in a cup. 
H ave a look a t Fig. 2, and you 
will understand the reason why. 
Inside the rubber tube the needle 
can ju s t as easily v ibrate back and 
fo rth  in the direction of the groove 

'th a n  left and right.

N eedle  V ib ra tio n

If we draw  the vestor diagram , 
we see th a t the force f in point A 
can be substitu ted  by 2 vectors, one 
(r )  in the direction of the record 
m ovement, the o ther (s) in a right 
angle to  it. s is the one th a t makes 
the needle v ibrate in the desired 
way, while r tends to  pull the needle 
fo rw ard  in varying degrees accord
ing to  the angle of the groove to 
the direction o f  the record move
m ent. In A, r is at maximum, 
in B it is zero. It is easy to 
im agine the d istortion  introduced by 
this backw ard and forw ard  move

m ent if it is not elim inated by 
p roper pivoting of the arm ature. 
B ut this is not all. As th e  needle 
rests a t an angle of about 60 de
grees on the record  surface, every 
forw ard  movem ent is accom panied 
by an upw ard m ovem ent, which 
tends to  lift the needle out of the 
groove. Loud notes will th ere 
fore be m arred  b}r a ra ttlin g  
and crackling caused by the needle 
jum ping  out of the groove and 
plunging in again. Because of the 
low resonance point of the rubber 
block, the needle will, of course, 
not be able to  follow every recorded 
sound wave w ith this undesired 
longitudinal v ibration , bu t it  will 
jum p back and fo rth  as the drag 
on the tip  changes w ith frequency 
and am plitude, especially when soft 
music is suddenly followed by a 
loud and deep passage or bang on 
the drum , or sim ilar noisy in te rru p 
tions of low frequency.

There was a hidden reference to 
these facts in the article on the 
construction  of such a pick-up in 
the Jan u ary , 1914, issue of the 
“ Radio W orld.” The au tho r told 
us a t the end of the article th a t bad 
records sounded “ really aw ful.” It 
would be in teresting  to  see these 
“bad records.” I th ink  th a t their 
main fau lt was th a t they  contained 
a few of the abovem entioned hurdles 
which his pick-up was unable to  
negotiate. Things are im proved a 
bit by a certain  “bias tension” on 
the needle caused by the friction 
drag  of the record and the weight 
of the P.U ., which “hardens” the 
rubber block against longitudinal 
v ibrations enough to  give a pleasant 
reproduction  on easy passages. ,
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THE THEORY BEHIND PROPER
PART 2 . . . DISTORTION

BE F O R E  discussing the other 
methods of coupling used in 
A .F . amplifiers, we will ex
amine how an amplifier has its 

operation greatly altered by apply
ing different values of negative bias 
to the grid; this applies equally well 
to both audio- and radio-frequency 
amplifiers. As a m atter of fact, 
one class —  class C —  may only be 
used in a R .F . amplifier.

Four different values of bias can 
alter the operation of an amplifier 
to such an extent they have been 
defined and titled as: Class A, Class
B , and Class C.

C lass A.

A class A amplifier is defined as 
an amplifier in which the grid bias 
and alternating grid voltages are 
such that plate current in a specific 
valve flows at all times. Fig. 4 
shows the grid-voltage, p late-cur
rent characteristic curve of a valve, 
and it can be seen that between 
the points b and c the curve is 
substantially straight, and if  the 
grid is biased to the centre of this 
straight portion (a ) and the altern
ating signal applied to  the grid is of 
such a magnitude that it will not 
cause the operating plate current to 
extend beyond the straight portion 
of the curve, nearly a perfect ampli
fier version of the alternating grid 
voltage will appear in the plate cir- 

.cuit. I f  the alternating grid voltage

were too great, it would extend the 
plate current wave into the curved 
portion of the operating characteris
tic  with a resulting flattening of the 
peaks of the plate current wave, 
which is introduction of distortion. 
U nfortunately, it is not possible to 
produce a valve that has a perfectly 
straight characteristic; thus it  is 
impossible fo r the plate current 
fluctuations to be an exact enlarge
ment of the grid voltage alterna
tions, although with a properly de
signed class A amplifier it is very 
closely approached (F ig  5 a ). The 
efficiency of this type of amplifier 
is low, and cannot exceed 50 per 
cen t; however, their ratio of power 
amplification is high.

It  will be noticed that at no time 
is the grid allowed to become posi
tive with respect to  the cathode, as 
this would cause a small grid cur
rent to flow, which introduces com
plications such as causing consider
able alteration of the wave form of 
the signal input, thus causing dis
tortion.

C ost C onsid erations
Amplifiers operating in class A 

are used in A .F ., R .F . and I.F . 
stages of radio receivers; the pre
amplifiers in modulators of trans
mitters, and in public address am
plifiers. As the average value of 
the plate current remains constant, 
a power supply with relatively poor 
regulation may be tolerated, re
sulting in a saving in cost.

C lass A B .

A  class A B amplifier is one in 
which the grid bias and alternating 
grid voltages are such that plate 
current in a specific valve flows for 
appreciably more than half, but less 
than the entire electrical cycle when 
delivering maximum output. In 
practice the grid is biased about 
half-way between adjustm ent for 
class A and cut-off point, the exact 
position being determined by 
whether it is desired for th e je  to 
be a grid current or not. I f  it is 
so biased that there is a grid cur
rent, it is known as class A B 2 ; 
if  not, class A B 1— 1 denotes no grid 
current, 2 denotes grid current.

W ith this class of amplification, % 
push-pull is invariably used, each 
valve working on alternate parts of 
the A.C. cycle. The distortion de
veloped by each valve will be can
celled i f  fed into a symm etrical out
put load, and the two plate current 
waves added will form  practically  a 
distortionless resultant wave-form.

I f  class A B 2 is used, the valves 
o f a necessity are fed from an input 
transform er, usually with a step- 
down ratio , having a low impedance 
secondary winding so no distortion 
will result when the grid current is 
flowing during the amplification of 
strong signals, and fo r the same 
reason the valve driving the A B2 
stage must be capable of supplying 
9mall amounts of power.

Class A B  amplifiers are more or 
less a compromise between class A 
and class B , and combine a portion 
o f the advantages of both— its dis
tortion is not as low as with class A,
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AMPLIFIER DESIGN _By CHARLES ASTON
yet its efficiency is higher; its effici
ency is not as high as class B, but 
its d isto rtion  is lower.

C lass B.
A class B amplifier is defined as 

an am plifier in which the g rid  bias 
is nearly  equal to  the cut-off value, 
so th a t th e  plate  cu rren t is alm ost 
zero when no exciting grid  voltage 
is applied and the plate  cu rren t in 
a certa in  valve flows fo r approxi
m ately one-half of each cycle when 
an a lte rna ting  grid  voltage is 
applied.

W ith  class B fo r audio amplifica
tion  two valves are used in push- 
pull, and when combined in a bal
anced load connected in the p late 
circuits form  an amplified version 
of the exciting grid  signal. This 
type of push-pull am plifier will be 
considered in m ore detail la ter.

A class B am plifier m ay be used 
in R .F. service as a single valve. 
The reason fo r th is will now7 be 
considered. Fig. 6 show's a tan k  
circu it connected in the p la te  c ir
cu it o f a valve operated  as a class 
B amplifier. W hen the inpu t signal 
drives the grid  positive the valve 
will become conductive and th e  con
denser will be charged un til the 
maximum peak of the half cycle is 
reached. A fte r this, the  cu rren t 
flowing th rough  the valve will 
diminish until it becomes non-con- 
ductive again. As soon as the cu r
ren t begins to dim inish the con
denser will discharge through the 
inductance in the direction of the 
heavy arrow , and due to  the in 
ductance the condenser will then 
become charged in the opposite 
direction, bu t by th is tim e the grid  
is on the negative half of the cycle 
and the valve will be non-conduc- 
tive. The condenser will now dis
charge th rough  the inductance in 
the direction of the do tted  arrow , 
providing the missing half of the 
cycle. This action is usually  re
ferred  to  as the “flywheel effect” 
of the tan k  circuit. I t  is obvious 
th js effect can only take  place if 
the o u tp u t of th e  valve is feeding 
a resonant c ircuit, so it  would not 
be possible to  utilise it in audio 
frequency amplifiers fo r this reason.

D is to rtio n  Som etim e* W a n te d
Sometim es advantage is taken  of 

this am plifier’s ability  to  introduce

distortion , as d isto rtion  is the in tro 
duction of frequencies in the ou tpu t 
th a t were no t p resen t in the original 
input. I f  th is inpu t is a single fre 
quency the ou tpu t of the amplifier 
will consist of this frequency to 
gether w ith a range of harm onics 
the am plitudes of which are depen
dent on the characteristics of the 
valve. I f  two frequencies are fed 
into the amplifier inpu t no t only 
will th e ir respective ranges of h a r
monics by in the ou tpu t bu t also 
frequencies equal to  th e ir sum and 
difference taken  in pairs. The p late 
load can be made to  respond to  any 
one of the frequencies to  the ex
clusion of the others. A dvantage is 
taken  of th is p ro p erty  in frequency- 
m ultiplying stages of transm itters.

T ra n sm itte rs
Amplifiers operated  in class B are 

used in the R.F. service when it  is 
desired to  provide a linear amplifier 
fo r the am plification of a m odulated 
carrier.

Class B amplifiers are charac
terised by good efficiency, high 
pow er ou tpu t w ith low distortion  
and a m oderately high ra tio  of 
pow er am plification. I t  is p a rticu 
larly  desirable class for the output 
stage of a ba ttery -opera ted  receiver 
fo r the reasons given and, as there 
is practically  no flow of plate  cur
ren t when there is no grid  exciting 
voltage which means considerable 
saving in ba tte ry , a very worthwhile 
feature .

As the p late cu rren t is continu
ously varying, in sym pathy with the 
grid  voltage, it is necessary th a t the 
voltage supply has particu larly  
good regu lation ; if ba tte ries, the

problem  is overcome. W ith  an A.C. 
pow er pack the usual precautions 
fo r good regulation should be taken 
and m ercury  vapour rectifiers with 
the ir low in ternal resistance utilised.

Class B, sim ilarly to class AB2, 
causes a grid cu rren t to  flow and 
the same precautions should be 
taken  to  p revent distortion.

C lass C
A class C operated  am plifier may

be regarded as an extrem e form  of 
class B bu t its grid  is biased to  a t 
least one and a ha lf tim es the value 
required  to  cut-off the plate  cu r
rent. I t  is defined as an amplifier 
in which the grid bias is appreciably 
beyond cut-off so th a t the plate  cu r
ren t is zero when no a lte rna ting  grid 
voltage is applied and the p la te  cu r
ren t th a t flows in a certain  valve is 
restric ted  to  appreciably less than  
one half of each cycle when an a lte r
nating  grid  voltage is applied.

Fig. 5d illustrates class C opera
tion and the d isto rtion  introduced is 
too severe for its use as an audio 
frequency amplifier.

All the rem arks made regarding 
class B as an R .F. amplifier apply 
equally to  class C except th a t it may 
not be used as a linear amplifier.

The d istortion  caused by a class C 
amplifier is elim inated by the tank  
circuit in the ou tpu t of the valve 
which is tuned sharp ly  to  the re
quired ou tpu t frequency and the 
o ther frequencies will not be de
veloped across th is tank  circuit to 
any extent. The fly-wheel effect is 
previously described causes the cir
cu it to  oscillate when only p late

(Continued on next page)

The Australasian Radio World, September, 1945. Page 18



A M P LIF IER S
(Continued)

curren t pulses of short duration  
flow in th is type of amplifier.

Efficiencies as high as 75% are 
possible w ith this class and it  has 
high pow er ou tpu t bu t a relatively 
low ratio  of pow er amplification.

When plate  m odulation is used in 
a tran sm itte r, class C is invariably 
used as the m odulated amplifiers not 
only because of th e ir high efficiency 
bu t also as they  reflect a pure re 
sistive load into the m odulator.

A class C operated 'valve amplifier 
may be used singly or as a p a ir in 
push-pull.

To sum m arise, class A is used 
when high efficiency m ay be sacri
ficed fo r fa ith fu l reproduction: 
class AB is used fo r b e tte r efficiency 
and higher ou tpu t w ith the in tro 
duction of a small am ount of dis
to rtion : class B is used as an audio 
frequency amplifier when maximum 
efficiency and ou tpu t are required 
and a certain  am ount of d istortion 
is to lerable; as an R.F. amplifier fo r 
linear am plification: class C is used 
for m aximum efficiency in radio fre 

quency am plification and where 
large ou tpu ts are necessary.

C h o k e-C ap acity  C oupling
The one d isadvantage of resist

ance coupling was the high voltage 
th a t m ust be used to  overcome the 
plate  load resistance. This voltage 
drop may be , avoided by replacing 
the resistance with a high inductance 
choke (up to 100 henries) which 
will have a low D.C. resistance bu t 
possessing considerable reactance to  
audio frequencies. The inductance 
of the choke is necessarily high to  
ensure good low -frequency response.

A typical choke-capacitv coupled 
A.F. amplifier is shown in Fig. 7. 
The choke L has an iron core which 
should be constructed  of high-grade 
lam inated tran sfo rm er steel.

The inductive reactance of a 
choke varies directly  with the fre 
quency th a t the ou tpu t voltage will 
increase w ith the frequency. This 
effect m ay be reduced by increasing 
the resistance of the choke with re 
gards to its reactance which will 
result in a reduction in the am pli
fication of the stage. I t  should now 
be obvious th a t the higher the de
gree of amplification aim ed a t so

the un iform ity  over the range of 
frequencies it  is desired to  am plify 
is reduced.

A t Low  A .F .
Unless the inductance of the 

choke is extrem ely high its reac t
ance to  low audio frequencies will 
be small and it will have a falling 
characteristic* If the resistance of 
the choke is increased in an a ttem pt 
to  overcome the effect, it results in 
a D.C. voltage drop and, as the 
choke is being used to  avoid this, 
it would be unsatisfactory . The 
only sa tisfactory  way to  prevent the 
falling off of the low frequencies is 
to increase the inductance of the 
choke, unless g reat care is taken 
with its design o ther undesirable 
factors m ay develop, such as rela- 

‘tivelv high d istribu ted  capacity  and 
core sa tu ra tion  caused by the flow 
of D.C. p la te  current.

The same consideration applys to  
the coupling condenser as in resist
ance coupling; it perform s the same 
operation  in both cases.

A t In te rm e d ia te  A .F .
A t the middle audio frequency 

range the choke is equivalent to  a

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

Victory will transform our transformer supply position, 
but, until then, we regret we can meet only Defence 
requirements of these well-known ABAC lines . . .

© Air-cooled pow er transform ers up to 2K V A .

%  Srrlall-size current transform ers fo r  rectifier in
struments.

A ld C  T R A N S F O R M E R S
•  11, 16 and. 31 point switches. _ 0 produet 0f T R IM A X  TRANSFORM ERS

v :

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

11, 16 and 31 point switches.
a  r  , a -n DIVISION  OF C LIFF  & BUN TIN G  PTY. LTD.$  Custom-built sheet metal. 29 35 F|e(nington Rd#/ Nth Melbourne, Vie.
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resistance of several megohms, 
which is in shunt w ith the grid- 
resistance, so the am plification ob
tained  will nearly  equal the am
plification fac to r of the valve and 
will be considerably g rea te r than  
th a t obtained w ith a pu re  resistive 
load, but, of course, cannot exceed 
the am plification fac to r of the valve. 

A t H ig h  A .F .
The shunting effect of the dis

tribu ted  capacities has the same re
sults as in the resistance coupled 
amplifier and in addition is the dis
tr ibu ted  capacity  of the choke and 
the m anner in which high-u valves 
reflect the capacity  increases the 
effect of these capacities, resulting 
in a shunting of the high audio fre 
quencies: this is pa rtia lly  offset by 
the rising characteristics of the 
choke wTith the frequency.

G en era l
The featu re  of this type of am 

plification is its ability  to  approach 
the amplification fac to r of the valve 
w ithout the use of excessively high
H.T. voltages bu t a suitable choke 
would cost m any tim es the resist
ance it  replaces and is no t capable 
of the high and low frequency re
sponse of the la tte r . As a result 
choke coupling is not commonly 
uffed in m odern practice , although 
its principle is employed in certain  
paralle l feed systems.

T ra n s fo rm e r  C oup ling
A circuit arrangem ent sim ilar to  

th a t shown in Fig. 8 is used for 
tran sfo rm er in terstage  coupling 
and has an advantage th a t is not 
possessed by either resistance or 
choke-coupled amplifiers, th a t is, its 
ab ility  to  produce a stage amplifica
tion th a t is several tim es higher than  
the am plification fac to r of the valve. 
A nother featu re of th is type when 
used so th a t V2 draw s very little  or 
no grid  cu rren t is th a t it offers an 
extrem ely  high im pedence by its 
p rim ary  winding to  A .F. cu rren ts; 
th is is due to  the secondary winding 
being connected across an extrem ely 
high im pedence (grid -cathode), 
which is reflected by the tra n s 
form er action into the p late  circuit.
I t is thus possible to  obtain  an am 
plification across the p rim ary  of the 
tran sfo rm er closely approaching 
uEg.

The p rim ary  and secondary wind
ings of the tran sfo rm er are wound 
on a common iron core composed 
of a m etal w ith a high perm eability, 
which allows a much m ore compact 
unit than  if  ord inary  tran sfo rm er

m etals were Used. It is most usual 
fo r the in terstage tran sfo rm er to  
have a step-up ratio  which is the 
ratio  of the num ber of secondary to 
p rim ary  tu rns, although where there 
is a flow of g rid  cu rren t a step-down 
type is used fo r special reasons, as 
shall be seen later.

I t  was shown th a t the A.F. volt
age across the p rim ary  is nearly 
equal to  uEg. The voltage de
veloped across the secondary is 
therefore equal to  N .uEg, where N 
is the transfo rm ation  ra tio ; thus 
the gain of the s tag e  is equal to  uN. 
This in practice only holds true  for 
a very lim ited range of the audio 
frequencies to  be amplified.

A t first glance it would appear 
th a t by using large step-up ratios 
very large voltage gains could be 
obtained, bu t various factors com
bine to  preven t this, as shall be seen.

A t L ow  A .F .
The prim ary  winding of the tra n s

form er perform s in a sim ilar m an
ner to  the choke in a choke-coupled 
amplifier, bu t the reflected im ped
ence assists in developing the low- 
audio frequencies across it, al
though there  is still a falling in the 
characteristic  a t these frequencies. 
If in an effort to  increase the in 
ductance of the p rim ary  winding by

(Continued on next page)

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

BRim/IH
VALVES

& A;

------------------- -----------  A P R O D U C T  O F ------------------------------

Standard Telephones and Cables Limited
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AM PLIFIERS
(Continued)

increasing its number of turns, the 
step-up ratio will suffer and the 
number of the turns of the secon
dary winding is definitely limited, 
so it cannot be increased to make 
up the reduction in turns ratio. I t  
is, as a result, not usual to employ 
valves in this service with a plate 
resistance higher than about 20,000 
ohms, which are used feeding trans
form er having a ratio lying between
1.5 and 4, which will have sufficiently 
high reactance in its prim ary that 
audio frequencies as low as 100 
cycles per second will equal uN.

It is sometimes desired to operate 
the transform er from  a valve having 
a com paratively high plate resist
ance. This is possible by having a 
transform er that has a high prim ary 
inductance and a low turns ratio. 
Such a transform er would not be 
liable to core saturation when used 
as a voltage amplifier owing to the 
low plate current requirem ents of 
such a valve. Core saturation is 
usually only encountered in a 
transform er— usually the speaker 
transform er— connected in the plate 
circuit of a single output valve as 
the condition is caused by too high 
a value of amp-turns.

A t In term ed ia te  A .F .

At the middle frequencies the am
plification obtained is closely equal 
to uN. A t this band of frequencies

resonance occurs between the prim
ary L , and the distributed capacities
C, as shown in the equivalent circuit 
Fig. 9a, acting as a re jecto r circuit 
offering maximum impedence to 
these frequencies. This is shunted 
by the resistance R , which repre
sents the “iron losses” of the core 
(Eddy cu rren ts), which are small, 
so the value of R  is high compared 
to the plate resistance of the valve. 
The ggreater portion of the output 
A .F . voltage 'w ill be developed 
across L.

A t H igh A .F .

At the higher audio frequencies, 
say, above 5,000 cycles per second,

the distributed capacity including 
that of the transform er will have an 
increasing shunting effect on these 
frequencies. This is overcome to 
some extent by the series resonant 
circuit form ed by the leakage in
ductance L I ,  and the stray capaci
ties C, which at its resonant fre 
quency will produce a hump in the 
upper frequency range. I f  this 
hump is too pronounced it will cause 
considerable frequency distortion, 
as amplification at the resonant fre 
quency will considerably exceed that 
of other frequencies. I f  an excessive 
hump exists it may be overcome by 
shunting the secondary winding 
with a resistance which will flatten 
the amplification characteristic as 
well as stabilising the stage. I f  the 
shunt resistance is not less than 
0.2N2 megohms (N is the turns 
ra tio ), there will be no serious re
duction in amplification.

G eneral

This type of coupling has the 
feature of being able to produce a 
stage of amplification that is several 
times the amplification fa c to r of the 
valve with a substantially flat fre 
quency characteristic especially in 
the more expensive types. This ap
plies to pure class A amplifiers 
where there is no flow of grid cur
rent, as the amp turns would be

sufficient to cause core saturation, 
which introduces high harmonic dis
tortion. The flow of grid current is 
equivalent to reducing the resistance 
connected across the secondary, thus 
reducing the reflected resistance in 
the primary. I f  the secondary is 
connected to a valve operating as 
class A B or B  the transform er has 
a step down ratio with a low im 
pedence secondary winding; cores of 
ample proportions are also neces
sary to prevent core saturation.

The use of special core m aterials 
makes a D.C. flowing through the 
windings undesirable, as it will re
sult in a reduction of the effective 
inductance of the windings, with its 
undesirable effects. The manner in 
which this is overcome is shown in 
Fig. 9b, which is known as a 
“parallel fed” circuit. The H .T. is 
applied to the circuit through a re
sistance R  and is prevented from  
flowing through the transform er by 
the coupling condenser C, which 
allows the audio frequencies to  be 
applied to the prim ary winding of 
the transform er. An equivalent c ir
cuit is shown in Fig. and R  in 
series with the H .T. shunts the A .F . 
circuit of C and L ; it is therefore 
im portant that the resistance be 
high compared to  the impedence of 
L  C. There are several other ways 
of parallel feeding the circuit, each 
with its own particular advantages 
and disadvantages.

A m p lifier D isto rtio n
Mention has been made of dis

tortion being* introduced by the 
am plifying valve of the components 
o f the am plifying stage and, before 
proceeding further, an exam ination 
will be made of this distortion. F o r 
simplification, distortion has been 
divided into three main groups, each 
of which is common in practical 
amplifiers and may occur singly or 
as a combination.

A m p litude D isto rtio n

This type of distortion causes the 
output of a valve to have a non
linear relation to its input. This dis
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COMPONENTS FOR AMATEURStortion is due to the grid swing 
extending beyond the straight por
tion of the mutual characteristic 
curve or operating on its curved 
portion. In the output of such ‘an 
operated valve will appear not only 
the original frequency but also a 
number o f new ones which need not 
be harm onicly related to the 
original. Such distortion, i f  present 
to a sufficient degree, is distressing 
to the human ear.

I f  the valve is not operating on 
the straight portion o f the curve, 
the bias is incorrect or there is an 
undesired bias being developed 
in the circuit. W hen the valve is 
being overloaded by the grid input 
the grid swings may pass into the 
curved portion of the characteristic 
with resultant generation of ampli
tude distortion.

P h ase  D isto rtio n

In amplifiers phase distortion is 
the least troublesome, as it is nearly 
always of small proportions and is 
one the human ear does not perceive 
unless present to a relatively high 
degreq. I t  occurs in amplifiers where 
reactances, either capacity or induc
tive, occur, which results in the 
phase relationship of the compon
ents o f a wave to be altered.

F req u en cy  D isto rtio n

Frequency distortion, like phase 
distortion, is due to reactances be
ing present in the circuit as they 
vary in their treatm ent of different 
frequencies, which increases with 
the band of frequencies to be am
plified. This means that signals of 
the same amplitude of different fre
quencies will not be amplified 
equally. This type of distortion is 
of im portance in radio- as well as 
audio-frequency amplifiers, as it 
may introduce distortion of the 
modulated wave form  of the carrier.

A .F . P ow er A m p lifier

The main purpose of a power am
plifier is to provide large variations 
in the plate circuit o f the valve for 
Such purpose as driving a loud
speaker. I t  will be shown that the 
conditions fo r providing optimum 
voltage amplification are not those 
that will necessarily produce most 
desirable output.

To obtain a large amount of A .F. 
power in the load it is obvious the

T H E Radio Society of Great 
B rita in  has prepared a list of 
the radio components, valves 
and associated equipment 

which in its view will find a ready 
sale among constructors and ex
perim enters, and particularly ama
teur transm itters, immediately ex
perimental licences are reissued. 
No announcement has yet been 
made as to when am ateur trans
m itting will recommence.

The publication of this list will 
be of great use to m anufacturers. 
I t  is noted that the list includes 
some items which were introduced 
prior to the war, but which were 
not available at prices which com
pared favourably with those of 
foreign competitors.

The list includes A .V . trans
form ers, such as Class B , micro
phone transform ers, modulation and 
humbucking transform ers, and sets 
of parts, together with interchange
able windings in a wide variety of 
gauges and turns. I t  is thought 
also th at there will be a demand 
for the following item s:—

valve must be capable of handling 
large plate voltage swings or of 
producing large swings o f plate 
current. The form er method is used 
with tetrodes and pentodes owing 
to their high plate resistance, while 
triodes use the la tter method with 
a conveniently high plate voltage 
and large swings in the plate cur
rent because of their com paratively 
low plate resistance. These large 
current requirements need a valve 
that is capable o f conducting it, 
which means that a cathode capable 
of em itting sufficiently large quan
tities of electrons is required. The 
low plate resistance of the triode 
will perm it a d irect current to pass 
through the valve that is sufficiently 
large to handle big swings of signal 
currents before the plate current is 
cut off; a large signal input to  the 
valve is required, as the amplifica
tion fa c to r is low ; to prevent the 
grid becoming positive on the. posi
tive peaks of the swings of the grid 
signal current, a sufficiently high 
negative bias is necessary.

P art 3 of this series should ap
pear in next month’s issue.)

Disc batteries fo r wiring into ap
paratus; butterfly circuits for V .H .F . 
w ork; small cathode-ray tubes for 
use in oscillographs and having high 
deflection sensitivity; swinging 
chokes; smoothing chokes of higher 
inductance; and chokes fo r cathode 
modulation circu its; fixed vacuum 
capacitators for high voltage and 
suitable fo r connection in banks; 
m ica-blocking condensers; a full 
range of variable condensers; con
nectors; components fo r rotary 
beam s; Faraday screens; crackle- 
finish paint; silver-plated copper 
tube; plastic sheet, rod and tube; 
coaxial cable; quartz crystals in en
closed holders; moving-coil head 
sets; I .F . am plifiers; a range of 
plug-in coils in 25 and 200 watt 
sizes with variable links; unbreak
able low-loss transposition blocks 
and spacers; prefabricated  masts; 
sectional steel m asts; a full range of 
m eters, microphones and morse 
keys; potentiom eters, power supply 
systems and power transform ers; 
all-B ritish  am ateur bands communi
cations type receivers and kits of 
p arts ; thyratrons; test apparatus; 
am ateur television equipment; 
stabilisers and neon tubes; speakers, 
and a wide range o f valves.

C o n stru cto rs’ R equ irem en ts.

This list is comprehensive and 
really catalogues most of the lines 
which were available before the 
w ar; thus it is a request for manu
factu rers not to desert the con
structor, _ experim enter, and the 
transm itter, in order to cater fo r 
the completely assembled receiver 
and transm itter.

The constructor and transm itter 
m arket is a large one, and it  can 
only exist i f  supplies of components 
are made available. I t  may seem 
to some m anufacturers more a ttrac
tive now that the war in Europe is 
over to make complete receivers 
rather than the parts, because of 
the great demand now existing 
owing to the lack of production 
during the last six years. T hat will, 
however, be a tem porary boom, and 
if  some o f the component m anufac
turers desert the component m arket, 
other firms will step in and take 
their place.

— “P ractica l W ireless” (E ngland ).
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PROBE ADAPTER FOR THE V.T.V.M.
I N the linear V.T.V.M. described 

in the A pril issue of “The A us
tra lasian  Radio W orld” the 
A.C. section is designed to 

cover audio frequencies only. I t  has 
the advantage th a t leads of reason
able length m ay be used, depending 
upon the frequency being used. The 
upper frequency lim it is due to  the 
shunting effects of s tray  lead and 
in ter-e lectrode capacities and load
ing due to  lead inductance. C apacity

By
263312

S /L d r .  H. W . H O L D A W A Y  
R a d a r  School 

R .A .A .F . S ta tio n  
M ary b o ro u g h , Q.

is the most im portan t effect w ithin 
th is range.

To extend the operating  range to  
higher frequencies, the te s t leads 
m ust be made of negligible length. 
This necessitates the use of probe 
type construction, so th a t the 
m easuring valve may be placed right 
at the circuit being m easured. F or 
frequencies around 30 megacycles, 
loading due to  tran s it tim e effects 
becomes im portan t and it  is essen
tia l to use one of the small acorn 
type valves. However, where it is 
desired only to  cover to  the lim it 
of, say, the broadcast frequency, it

is possible to  employ more conven
tional valve types.
Reflex o r  In fin ite  Im pedence  R e c ti

fier C ircu it E m ployed
W here a high resistance D.C. 

vacuum  tube voltm eter is available 
to  m easure the ou tpu t from  the rec
tifier, there  are certain  advantages 
to  be derived from  the use of a 
reflex rectifier. These advantages 
are as follows:

(a ) Low loading effect on the cir
cuit under test.

(b) A high degree of linearity  
over practically  the whole 
range.

(c) A close approach to tru e  peak 
read ing  (w ithin lim its).

(d) Bias control gives a useful 
zero adjustm ent.

To achieve these fea tu res it is 
necessary to  use a cathode load re 
sistor considerably g rea te r than  in 
norm al de tec tor practice. A value 
around  20 megohms is suitable, bu t 
m ore than  th is may be undesirable 
since the cathode resisto r becomes 
the grid  leak fo r the following D.C. 
vacuum  tube voltm eter.

V alve  T ypes
The most suitable valve type to 

employ is the 954 acorn pentode, 
w ired as a triode fo r this applica
tion. The construction  of a 954 
lends itself particu larly  to  probe 
type construction  of the V.T.V.M. 
adaptor. I f  a 954 can be obtained, 
there  should be no difficulty in

covering a frequency range from  
50 c /s  to  30 M c/s with substan
tia lly  uniform  calibration  and w ith
ou t noticeable loading of the circuit 
under test.

However, since m ost readers will 
not be able to  obtain  one of the 
acorn tubes under p resen t res tric 
tions, the w riter has also described 
a lternative circuits in which more 
conventional tube types m ay be em
ployed. A triode  connected 6J7G or 
a 6J5G m ay be used in place of the 
triode connected 954, or, a lte r
natively a 6B6G m ay be employed 
with some slight c ircuit changes. 
The la t te r  type is the m ost suitable 
of the conventional types to  use in 
this type of circuit, and gives higher 
sensitivity  and, if anything, a  closer 
approach to  linearity . Satisfac to ry  
operation  should be obtained up to
1.5 megacycles.

C ircu it D etails
The basic c ircuit is shown in 

Fig. 1 and the two alternative  ver
sions of the circuit in Figs. 2 and 3. 
The only changes are  due to  va ria 
tions in the cut-off characteristics 
of the different valves.

I t  will be seen th a t 'th e  rectified 
ou tpu t appearing  at the cathode of 
the "infinite” im pedence rectifier is 
m easured d irectly  w ith the linear
D.C. vacuum  tube voltm eter (from  
which the norm al grid leak has been 
rem oved by setting  the selector 'to  
IN F .). The A.C. com ponent of the 
rectified ou tpu t is com pletely re
moved by the cathode condensers, 
Ci, C2, which form  an in teg ra l p a r t 
of the circuit. Ci is connected by 
short leads to  the zero R .F. po ten 
tia l probe B, thus ensuring  efficient 
operation  a t very high frequencies, 
while C2 is a la rg e r condenser to 
provide sa tisfac to ry  filtering at 
50 c /s . Ci is of .0005 mica and Ci 
a .25 m F paper condenser.

To preven t possible fluctuations 
of the triode plate  a t R .F. po ten
tia l, the plate  is connected by a 
short lead and a .0005 mF. mica con
denser, C3, to  the zero R.F. po ten 
tia l probe B. F luctuations a t lower 
frequencies are autom atically  taken 
care of by the filter condenser in the 
250-volt supply (in the linear 
V .T.V .M .).

The cathode resistor is bu ilt up 
of two resistors in parallel, one 
portion  being connected to  a nega
tive voltage of -  1/10 volt approxi-

C . o u  o h  n q C t / i& K t / r

S.<l 75*/ _
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mately, thus ensuring that the valve 
is not completely cut off under nor
mal zero input operating conditions, 
with the cathode at zero voltage, and 
no deflection on the D.C. V .T .V .M . 
This ensures a zero adjustment 
above and below zero, and leads to 
slightly improved operating con
ditions.

The current flowing, however, is 
extrem ely small and the bias re
quired is for all intents and pur
poses the cut-off bias. F o r variations 
in the applied D.C. voltage to the 
grid, the valve will act as a cathode 
follower and very nearly the same 
voltage variation (more than 00% ) 
will appear at the cathode so long 
as the bias does not exceed cut-off. 
The range of bias variation should V 
not exceed ± 2  volts, so as to allow 
for variations between valves and 
circuits, while still providing reason
ably fine control. A smaller range 
of bias adjustm ent is permissible 
with a RB6G and consequently a 
smoother control is possible. Zero 
adjustm ent should always be made 
on the 1-volt range, since this range 
is the most sensitive.

C ircu it O p eration
For 1-volt R .M .S. input between 

the proves A and B , the D.C. voltage 
appearing at the cathode should be 
1.38 in the case of the 6B6G  and 
1.31 volts in the case of a 6 J5G  or 
triode connected 6 J7G  or 954. The 
variable series resistor Rn drops the 
voltage to 1 volt to be applied to 
the D.C. V .T .V .M . and thus provides 
a convenient sensitivity control, 
which is quite independent of the 
zero adjustm ent.

To attain  true peak reading it is 
necessary to have a high value of 
the product Gm Rc. About 1,000 is 
the desirable value. In the region 
near cut-off a 6B6G  has a trans
conductance of 50 microhms, and - 
thus the cathode resistor should be 
about 20 megohms in effective value.
I t  will be noticed that since R c also 
serves as a grid leak fo r the D.C. 
V.T.V .M . the la tter should be such 
as to have very low grid current. 
This is the case with the V.T.V .M . 
described in the April issue of “Th< 
Australasian Radio AVorld,” pro
vided care was used in choosing a 
suitable 6F8G.

To keep frequency errors below 
2 % , the time constant in the cathode 
circuit should be about 5 seconds, 
fo r satisfactory operation down to 
50 cycles per second. It  will be 
found that the meter action is very

sluggish, a feature common to peak 
reading voltmeters of the direct 
reading type. While this cannot be 
avoided for low frequency readings, 
a switch is provided to reduce the 
time constant to a reasonable 
figure for readings above 500 c/s.

During operation, the probe B  is 
connected to a point of zero A'.C. 
voltage in the set under test, whilst 
the point A will be connected to 
the “hot” end of a coil perhaps. 
The la tter coil will provide the D.C. 
return for the grid circuit. Where 
this is not the case, such as measur
ing the R .F . potential appearing at 
the plate of a valve or where the 
coil is perhaps carrying direct cur
rent sufficient to produce a readable 
voltage drop, a grid leak should be 
inserted between A and IJ and a 
blocking condenser should be in
serted in series with the grid leak. 
The grid leak should preferably con
sist of a J-w att 1 megohm R .F . type 
resistor in series with a 10-megohm 
metallised J-w att resistor. The 
coupling condenser used will depend 
upon the frequency, .05 mfd. to 
cover frequencies from 50 c/s. to 
8 Kc/s. and .0002 mfd. to cover from 
8 Kc/s. upwards. T he latter should 
be of a physically small type for 
best results at radio frequencies.

When the A.C. voltage is applied, 
the grid point A will swing above 
and below the cut-off voltage to 
which B  is connected. During posi
tive swings the valve will conduct, 
charging up the cathode condensers 
Ci and Cj. This charge will slowly 
leak away between conducting

periods. In this way the charge on 
the condenser will build up until 
the voltage produced is only slightly 
less than would be. obtained if  the 
peak input voltage were applied as 
a D.C. voltage between B  and A. 
To prevent too much charge leaking 
away between conducting periods 
the cathode circuit must have a time 
constant long in relation to the 
pei-iod of the applied wave. ( I t  is 
desirable that less than 1%  of the 
charge leak away at the lowest 
measuring frequency.

During conducting periods, the 
valve acts as a cathode follower and 
the condensers Ci and C i, are 
charged up from a source of out
put impedence 1/gm approximately. 
The steady final reading is reached 
when the charge acquired in the 
conducting period ju st equals the 
charge which leaks away between 
peaks. Difficulties occur since the 
voltage tending to charge the con
densers is the relatively small d if
ference between the maximum read
ing for peak D.C. input and the 
actual reading, whilst the condensers 
tend to be discharged by the full 
voltage appearing across the cath
ode resistor. The la tter will be 
about a hundred times as great as 
the former. Another difficulty is 
that near the operating point (the 
peak of the sine wave) conduction 
will occur for less than l/10th of a 
whole cycle. To meet these require
ments the product gm Rc must be 
1,000 as mentioned previously.

(Confined on next page)
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V.T.V.M .
(Continued)

P recau tio n s to  be O bserved

Care must be exercised if  correct 
readings are to be obtained, especi
ally since the cathode circuit resist
ance is 20 megohms. The effect of 
leakage from  points at high tension 
voltage has already been discussed 
in a previous article and it applies 
equally here. Cabling between the 
probe and control units will need 
careful attention in this respect and 
the cathode circuit lead should be 
enclosed in shielded cable, the 
shielding being earthed to function 
as a..guard ring.

Leakage from filament to cathode 
can seriously upset operation, 
especially on the high voltage 
ranges, unless special precautions 
are taken. The effect that can take 
place is that the filament will act as 
a cathode and the true cathode as 
the plate of a diode valve, when the 
cathode is driven positive with re
spect to the filament. To overcome 
this difficulty a small 1 to 1 trans
form er was made and mounted in 
the control unit to supply the fila
ments and the cathode lead con
nected to a centre tap on the 
secondary. The details of this trans
form er (which may be easily hand 
wound on some old ju nk lam ina
tions) are as follows:

Core area: 1 sq. in.
Prim ary: 36 turns 20 S.W .G. or 

20 B . and S.

Secondary: 36 t u r n s '20 S.W .G. 
or 20 B . and S. centre tapped.

Special attention should be paid 
to ensure' good insulation of prim 
ary and secondary windings from 
the core and from each other. The 
secondary leads should also be 
housed in shielded cable as with 
the cathode lead. (See diagram.)

C o n stru ctio n  D eta ils

Sketches showing methods of 
probe construction using acorn 
tubes are given in various re fer
ences, and it is not the purpose of 
this article to go into the details. 
(A  suitable arrangem ent is shown 
on page 259 of “The Radiotrfin 
D esigner’s Handbook.” ) Sim ilar 
methods may be used with certain* 
constructional modifications if  
6B6G , 6 J5 G  or 6 J7G  valves are 
used. F o r convenience, and to re
duce bulk, only those components 
absolutely essential are housed 
within the probe. (See Figs. 2 and 
3.)

From  the probe leads are taken 
back to the control box which 
houses the range switch, zero ad
justm ent and sensitivity ad just
ment. The la tter should be a screw
driver adjustm ent, and should be 
sealed with sealing wax or shellac 
after calibration. Two sets' of leads 
come away from the control box, 
the first a multiple cable ending in 
an octal socket for the power sup
ply, and the second the lead to the 
D.C. V .T .V .M . input. Since the 
probe casing will not be at the same

potential as the V .T .V .M . chassis 
and braiding, etc., the la tter should 
be covered with some form  of in
sulating cover such as Nylex tubing, 
to prevent the possibility of short 
circuits. The chassis of the V .T .V .M . 
should not be connected to the earth 
of the mains supply directly, but 
may be connected through a .1 mfd. 
condenser of high leakage resistance 
(better than 1,000 megohms). This 
is im portant, and no trouble will 
be experienced if  previous circuits 
are followed exactly, but this point 
should be checked.

S e ttin g  Up B e fo re  T ak in g  
R eadings.

The setting up procedure is as 
follow s:—

(1) Sw itch on the V .T .V .M . with 
probe connected, and allow a 
few minutes to settle down 
before using.

(2) Set the D.C. V .T .V .M . to 1 
volt, x 1, infinite, input re
sistance and D.C., and short 
out the input and earth te r 
minals.

(3 A djust the zero on the D.C. 
V .T .V .M . This will remain 
very steady once the equip
ment is fully Warmed up.

(4) Unshort the input, connect 
the leads from the control 
box to  the input, anti place a 
short between probes A and 
B  of the probe unit.

(5) A djust the zero control on 
the control unit. The equip
ment is now ready fo r cali
bration, or fo r taking read
ings once it has been cali
brated.

(6 ) Select the range switch on 
the control unit to suit the 
voltage being measured. I f  
the la tter is unknown, always 
use the 100 volt range first, 
then the 20, 5, and finally the 
1 volt range. Remove the 
short between A and B  be
fore taking readings.

C alib ration .

The m eter may be calibrated 
against any reliable m eter of 
known calibration.. I f  the resistors 
comprising the range selector o f the 
control unit have been carefully 
measured and are accurate to with
in i %  or better, it should not be 
essential to check all three ranges, 
although to be on the safe side this 
is desirable. The sensitivity or
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NEW CATHODE FOLLOWER CIRCUITcalibration  contro l should be ad 
ju s ted  (adding series resistance if 
necessary) until co rrec t calibration 
is obtained a t o r n ear fu ll scale on 
the 100 volt range. C alibration 
curves m ay now be made fo r all 
ranges, and the range selector re
sistors ad justed  if necessary. I t  
will be found th a t calib ration  is very 
linear down to one-tenth volt on all 
ranges.

F o r the purpose of calibration  it  
is very desirable th a t th e  ca lib ra t
ing source be of reasonably pure  
sine w aveform . If , however, the 
probe voltm eter is calib rated  against 
a m eter of the peak reading type 
(preferab ly  a slide back vo ltm eter), 
m oderate departu res from  pure  sine 
w aveform  m ay be to lera ted , so long 
as positive and negative half cycles 
are sym m etrical.

U se as a  D.C. V o ltm e te r  o f V e ry  
H ig h  In p u t R esistance.

The probe un it m ay also be used 
as a D.C. voltm eter on all ranges 
up to  and including the 100 volt 
range if  fresh calib ration  curves 
a re  p repared . The D.C. source 
m ust be free from  superim posed 
A.C. com ponents o r the m eter will 
indicate only the positive peak of 
the voltage, due to  the inherent 
rectify ing  action. A.C. com ponents 
m ay be rem oved by a 2 megohm re
sisto r and a ,05uF condenser acting 
as a filter w ith the resistance on 
the inpu t side and the condenser 
betw een grid and ground (the con
denser should have a leakage re
sistance of be tte r than  10,000 meg
ohm s).

F resh  calibration  curves will be 
requ ired  fo r all ranges, th e  m axi
mum voltage covered being approxi
m ately 140 volts on the 100 volt 
range. In  this service the u n it 
will function  as a voltm eter of in
p u t resistance considerably higher 
than  th a t of the orig inal D.C. 
V .T.V.M ., w ith linear calibration  on 
all ranges.

To prevent sluggishness, the .25 
u F  condenser in the cathode circuit 
m ay be filtered out, and also if 
desired the .02 uF  condenser may 
be disconnected.

C onclusion.
This is the concluding article of 

this series. The linear V.T.V.M. 
w ith the two ad ap to r urfits will be 
found to  fill a very useful place on 
the tes t bench, on account of the 
wide variety  of tasks it can under
take.

F rom  the Ju n e  issue of th e  A m eri
can “Q .S.T.” comes a c ircuit of 
g rea t in terest to  am plifier en
thusiasts.

By a clever application of the 
cathode follow er principle, a 6SN7- 
GT type valve is used to  replace 
the norm al type of, class B audio 
tran sfo rm er, so th a t it  becomes pos
sible to  have a resistanceJcapacity  
coupled amplifier, yet operating  as 
Class B, and a p a ir  of 6L6 valves 
delivering 47 w atts of peerless audio 
quality.

U nlike the class B audio trans-

M A N Y  C IV IL IA N  U S E S  F O R  
R A D A R .

F o r peacetim e use the ra d a r idea 
will find applications which are not 
even dream t of to-day. F irs t and 
m ost im portan t, saving hum an life 
th rough  prevention of collisions is 
p robably  the m ost u rg en t need. 
R ad ar on locom otives will prevent 
not only head-on collision, bu t rear- 
end collisions w ith o ther tra in s  as 
well. Fog, th ick  w eather and d a rk 
ness, w hether a t n ight o r in  tunnels, 
do no t in terfe re  w ith radar. W hat 
is tru e  of tra in s  is equally tru e  for 
airplanes, which no longer will col
lide w ith o ther p lanes in flight, nor 
run  into m ountains a t g rea t loss of 
life, as a t present. Ships a t sea will 
no t collide e ither w ith o ther ships, 
no r will they run  in to  icebergs or 
o ther obstacles, including uncharted , 
newly-m ade volcanic islands. A u to 
mobiles can be m ade p ractically  col
lision-proof because ra d a r will stop 
head-on and rear-end  auto collisions. 
A driver who has gone to  sleep will 
no t crash into another car, if  his 
own car has been made collision- 
p roo f by m eans of ra d a r in s tru 
m entalities. I t  is possible, even

form er which has a step-down ratio , 
the valve which replaces the tra n s
fo rm er gives alm ost un ity  gain and 
frequency response fa r  beyond th a t 
possible w ith even the best of audio 
transform ers.

U nfortunate ly , the valve types 
specified are no t likely to  be readily 
available in A ustra lia , and so it 
would appear' likely th a t a pa ir of 
conventional valves will be needed. 
Even so, the circu it offers alm ost 
unlim ited possibilities.

Space will not perm it us to  re 
p rin t the whole of the “Q.S.T.”

article, which covers the subject of 
cathode follow ers to g rea t length, 
about nine pages in fact. Those 
in terested  in am plifier design are 
strongly  advised to  make a point 
of borrow ing a copy of “Q .S.T.” 
to  study the article fo r themselves.

As soon as the conditions perm it 
the re-opening of the “R adio W orld" 
laboratory , it  is expected th a t 
fu r th e r  w ork will be done on th is 
c ircu it to  see the possibilities of 
adap ting  it to  suit available valve 
types.

w ith the driver asleep, to  b rake his 
car au tom atically  by a ra d a r sys
tem  in order to  prevent crashes. 
These are only a few and the most 
obvious uses of rad a r , and any tech
nician can le t his im agination  run  
wild if he wishes to  th ink up new 
applications in the rad a r principle. 
A nything th a t moves anyw here m ay 
be ra d a r equipped fo r safety  or 
o ther purposes if found necessary. 
This also suggests m any industria l 
uses in factories, p lants, mines, etc., 
where rad a r not only will save un
to ld  lives and accidents, bu t also 
will speed up w ork.— “R adio-C raft.”

By using cathode follower practice it is possible to have Class B operation without 
* an audio transformer, as in this circuit just received from U.S.A.
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FUTURE APPLICATIONS OF RADIO
SOME TO PICA L COM M ENTS BY A CASUAL OBSERVER

SO vast have been the strides 
made in  radio developm ents 
during th e  w ar th a t it  would 
be a bold— or foolish— man who 

would a ttem p t to  prophesy the 
sta te  of the science in ten  years’ 
tim e. Some changes are certain , 
however: fo r example, frequency 
m odulation will undoubtedly be 
adopted fo r some types of b road
cast; television will be available in 
b e tte r and cheaper form  than  
h itherto—b u t it is by no means sure 
th a t the transm ission and reception 
systems will change in the near 
fu tu re , excepting in so fa r  as colour 
and stereoscopic television are  con
cerned; the use of radio-frequency 
em anation  will undoubtedly  be used 
more extensively in the medical 
field fo r d iatherm y trea tm en t and 
as the “radio kn ife” fo r use by 
surgeons; centim etre, and perhaps 
even m illim etre, technique appears 
to  be inevitable; electronic tech
niques will have a much w ider field 
of u tility  in industry , where photo
electric devices will p lay an im por
ta n t p a rt, especially in the packag
ing and inspection departm ents.

R ailw ay  T elephones.

Those are  ju s t a few of the direc
tions in which radio  will tend  t o , 
extend. In  addition, one can be 
quite sure th a t the installa tion  of 
radio receivers fo r norm al en te r
ta inm ent will become custom ary fo r 
long-distance railw ay tra ins. Such 
tra in s  will p robably  ca rry  tra n s
m itters as well, so th a t passengers 
can despatch telegram s— and p ro b 
ably even “telephone” while in 
transit.

One branch of radio which has 
grow n probably more than  any 
o ther during the w ar years is th a t 
known as radar. A lthough it  has 
been in use since 1939, the need 
fo r secrecy has p revented  the 
general public from  knowing very 
much about it. Even now, only a 
very slight am ount of inform ation  
has been publicly released. W e do 
know, however, fo r the new spapers 
have to ld  us— though often  in in 
accurate and unnecessarily flam
boyant term s—th a t rad a r is em
ployed fo r providing navigational 
assistance to  a ir crews and ships’ 
officers. W e know also th a t i t  can

act as a de tec tor of subm arines and 
surface ships as well as of a irc ra ft 
which are well beyond th e  visual 
range o r hidden by fog. By means 
of o ther rad a r devices the bom
bard ier of an a irc ra ft can drop 
bombs accurately  on to  a ta rg e t 
which is com pletely invisible to  him.

Seeing  in Fog.

Because these things are known 
it  has become a popular pastim e 
to  debate the possibilities of one or 
o ther of these ra d a r  devices, or of 
modifications of them , as the “eyes” 
of the m otorist o r railw ay engine 
driver in fog. The m an who “swal
lows” some of the new spaper stories 
considers th a t if the pilot of an a ir
c ra f t can “see” th rough  fog with 
one of these instrum ents— if he can 
obtain a clear p ic tu re  of a ta rg e t 
several miles below him and hidden 
by fog— then surely it would be 
logical to  see the road and traffic 
a few hundred  yards ahead of the 
m otorist.

I t  will be helpful to  consider in 
very simple term s the action of some 
of these rad a r devices; le t it  be 
clearly understood th a t the explan
ation will no t be com plete because 
details a re  still covered by the Offi
cial Secrets A ct. The fundam ental 
idea is th a t a pulse transm ission is 
sent ou t in the form  of a very n a r
row beam and is made to  “scan” 
the ta rg g e t o r o ther area. On s trik 
ing different objects and surfaces 
the tran sm itted  pulses are  reflected 
in different ways, so th a t if we p re 
sent the reflected signals on a 
cathode-ray  tube we have, in effect, 
a p icture. The general process, it 
will be seen, is analogous to  th a t 
used in television, except th a t  in 
th a t case it is a beam of ligh t which 
is tran sm itted  and reflected on to  
the lens of the television cam era.

The rad a r p ictu re  obtained, how
ever, could scarcely be said t (o re
semble a cinem atograph picture , 
and a certain  am ount of expert 
“ in te rp re ta tio n ” is required. I t  is 
certa in  th a t the average m otorist 
would no t feel com petent to  drive 
“blind” w ith such a  device as this. 
N or would the road  be a safe place 
if drivers were abroad  and driving 
in th is way!

A  P o p u la r  F a llacy .

Even if the difficulties of p re 
sentation  could be overcome— and it 
is doubtful w hether they  could fo r 
very m any years— there are m any 
o ther reasons which would preclude 
the use of ra d a r  fog-driving aids in 
p rivate  cars. A suitable piece of 
equipm ent w ould probably cost at 
least £300, even if quan tity  p ro 
duced. I t  would be expected to  
weigh, say, 250 lbs., and it would 
require pow er up to , perhaps, 1 
horse-power, w hilst occupying 
several cubic feet of space. Con
sider these facts in rela tion  to  a 
popu lar 10 horse-pow'er ca r costing 
£200, weighing under 2,000 lbs., and 
having a “ fam ily” saloon body!

No, it will no t do. Those who 
anticipate  the early  abolition of d if
ficult fog driving m ust th ink  again.

A lte rn a tiv e  Possib ilities.

B ut even if the scheme were pos
sible and practicable, it  would ap
pear th a t there are m any sim pler 
and less expensive m ethods of 
achieving the same result. The use 
of the now fam iliar “ ca t’s eyes” 
down the centre and along the 
verges of all roads would be more 
economical in the long runT If  we 
are  to  use radio  devices to  increase 
the safe ty  of fog driving there 
should be d istinct possibilities in  the 
w'ay of laying iron rods in the 
road surfaces and using a device 
sim ilar to  th e  sapper’s mine detec
to r  in the road vehicle. I t m ight, 
in fact, be possible to  in troduce a 
modification into the standard  car- 
radio receiver so th a t the set could 
also provide “navigational” aid.

A nother possibility m ight lie in 
the d irection of running a series of 
cables under the road surface and 
passing R .F. o r A .F. th rough  them . 
W ith single-track roads different 
cables would be keyed w ith “coded” 
dots or dashes o r w ith different 
tones. A search coil fitted  to  the 
car and connected to  a receiver and 
loud-speaker would com plete the 
chain. In  the case of double-track 
roads a different system of coding 
would be necessary so th a t the 
driver would know th a t he was on 
the co rrect side.

An alternative  may be to  lay 
cables in th ree  lines, one on each
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AMPLIFYING CRYSTAL CIRCUITside of the road and one down the 
centre, keying the side cables with 
“A ’s” ( . — in M orse) and the Centre 
one w ith “N ’s” (—  . ). W hen the 
car was exactly  m idway between a 
p a ir of cables the driver w-ould hear 
a steady note, w hereas if it  were 
nearer to  one of the cables, the 
driver would hear a steady note 
w ith one of the le tte rs  superim 
posed.

R a d a r  S ig n a llin g  fo r 
R ailw ays.

W hen one considers the possi
bilities of ra d a r  on railw ay the 
position is som ewhat different, and 
a fa r  b e tte r case can be made in 
favour of radar. B ut it  does seem 
th a t there  are m any sim pler de
vices which would serve an equally 
useful purpose. F o r example, a 
photo-cell could be placed a t one 
side of the track , w ith a source of 
in fra -red  a t the o ther, so arranged 
th a t the in fra -red  beam was cut 
w henever a tra in  passed. The 
photo-cell could be made to  actuate  
a relay  which would m odify the 
ou tpu t from  a tran sm itter. The 
photo-cells would be placed in the 
various sections of the tra ck  in the 
same way th a t visual signalling de
vices are placed, and any tra in  ap
proaching any section would pick 
up on its receiver a certa in  form  
of signal; th is w ould indicate 
w hether or no t the section was 
clear.

T here is little  doubt th a t rad a r 
navigational aids will be used on 
ships, where they  will also be em
ployed to  give w arning of other 
nearby shipping, of rocks o r of 
shallows. In the same way rad a r 
will continue to  be used  in a irc ra ft, 
p rim arily  as an accurate  guide to  
navigation, bu t also perhaps a t a 
la te r date, should the a ir become 
congested in various areas, to  give 
a w arning of the proxim ity of 
o ther a ircraft.

B eam  N av ig a tio n .
I t may, however, be found th a t 

the system of beam approach (p re 
viously known as blind approach 
and, before th a t, as Lorenz) will 
be a sim pler and less expensive navi
gational aid. By means of beam 
approach, a irc ra ft can be landed 
safely in conditions of very poor 
visibility, because the p ilo t merely 
flies his a irc ra ft along a radio 
beam. Should he leave the centre 
of the beam he is w arned by the 
production of w arning dots or 
dashes (according to  w hether he is 
to  the le ft or the righ t of the centre

Radio enthusiasts still dream  of 
a crystal set which will am plify 
signals, and it is a source of never- 
ending surprise to  us ju s t how many 
people w rite in every m onth  asking 
why we don 't concen trate  on the 
design of a crystal set which will 
give good loud-speaker results— for 
preference, one which does not need 
a tun ing  condenser!

The humble crysta l set has the 
wonderful advantage of no t requ ir
ing a switch. I t  can be le ft in an 
operating  condition fo r months on 
end, and yet never runs down the 
batteries or wastes the power. The 
draw back is’ the fac t th a t  sensitive 
headphones are  necessary, a loud
speaker being im practical. Lack of 
selectivity is ano ther draw back, the 
c rystal detec tor loading the tun ing  
circuit to  a g rea te r ex ten t than  a 
valve detec tor w ith regeneration.

A keen reader, E . W. Chambers,

line) in his earphones. A corres
ponding system was in use in 
A m erica before the w ar for no r
mal -point-to-point flying, and it  was 
possible to  fly on any recognised 
route simply by keeping “on the 
beam .” I t  would appear th a t a 
sim ilar system cpuld very easily and 
conveniently be used fo r bringing 
ships into harbour in fog.

One big advantage of beam ap
proach or track-gu ide navigation is 
th a t a relatively simple receiving 
system is all th a t is required  in  the 
craft. And even the fixed tra n s
m itte r is of simple design and can 
be efficiently m aintained by w ire
less mechanics a fte r  a short period 
of train ing.

T elev ision  R elays.
W ith regard  to  the fu tu re  of te le 

vision, one of the g rea test difficulties

of 22 M artin  S treet, H eidelberg,* 
V ictoria, recently  forw arded a c ir
cuit which he took from  an old 
issue of an A m erican radio  m aga
zine, and we reproduce th is c ircuit 
purely  as an item  of in te rest and 
w ithout any recom m endation as to  
its practicability .

The circuit illu stra tes the early 
radio enthusiasts’ efforts to  produce 
a crystal circu it which would am 
plify  the signal, bu t in so doing it 
has been found necessary to  in tro 
duce batteries, so th a t switches be
come necessary and the most im 
p o rtan t advantage of the crystal set 
is im m ediately lost.

W hether the circu it will w ork or 
not is hard  to say, bu t even if it 
did there  is every reason to  sus
pect th a t it would be a tough job 
keeping the crystal detectors in good 
nick when handling p o w er!

will probably be th a t of relaying 
the transm ission from  a central s ta 
tion to  the various sub-stations th a t 
will be necessary to  give ample 
coverage even over th is country. It 
will be rem em bered th a t it  is neces
sary  to  use u ltra-sho rt waves, and 
th a t the transm ission ran^e  of these 
is visual only. The m ethod of re
laying used fo r sound broadcasts— 
by m eans of land lines— is out of 
the question because of the ex
trem ely  wide frequency band which 
has to  be covered. Special cables 
can be made, bu t they  are extrem ely 
expensive. In consequence, it 
m ight be found m ore satisfactory  
to employ radio links, beam ing the 
transm ission from  one sta tion  on to 
another, which will re-transm it the 
received signals.
— “P ractica l W ireless” (E ng land).

^ 3 7

• 0 0 5  ‘0 0 5
f l t n f f l CVjstal bet "from' Ra<Uo News — Juhj 1921.
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S h o t tw a v e  R e v ie w  “ ™
N O TES FROM  MY D IARY

T he “ H a p p y  S ta tio n ”
News th a t the Philips Radio s ta 

tion  P C J, a t H uizen, is back on the 
a ir  is very in teresting . A lthough a t 
presen t only m aking tests, the  an 
nouncer s ta ted  they  would be on 
a regu lar schedule shortly. E v i
dently  the reports ' which are invited 
will help to  determ ine this.

A g rea t num ber of DX-ers will 
rem em ber th is sta tion  quite ju s 
tifiably called the “H appy S ta tion” 
because of its b righ t program m es 
and its popu lar announcers, Eddy 
S ta rtz  and Bob W ybrands.

W ith the m ost rem arkable direc
tional aeria l in the world, a beam 
aerial m ast system  on a ra iltrack  
so th a t the beam could, w ithin a 
few m inutes, be d irected  to  any 
p a rt o f the w orld and with, a t th a t 
tim e, the g rea test pow er of any 
tran sm itte r, 60 kilow atts, the 
“H appy S ta tion” came in a t g rea t 
streng th  around  b reak fast tim e and 
again a t night in A ustralia.

Some lucky listeners as a rew ard 
fo r a  co rrec t rep o rt received a veri
fication in the shape of a D utch 
clog.

The tests  now being made have 
been heard  in Invercargill and 
Perth  bu t so fa r , despite several 
a ttem pts, I have not been able to  
log them  a t the  tim es a t which they 
were reported . Maybe a new 
schedule o r perhaps a different fre 
quency is being tried.

Incidentally , the frequency of 
9.59mc was, du ring  the occupation 
of H olland, used by the G erm ans 
under the call, DXU-9.

“ H e re  Isn ’t  th e  N ew s”
In all the  years th a t I have been 

listening to  London on short-w ave 
I do no t rem em ber there ever being 
a break in the news excepting when 
one of the m any tran sm itte rs  may 
have failed tem porarily , bu t t h a t  
did no t p reven t it  continuing w ith
ou t in terrup tion . Im agine m y su r
prise therefo re , when listening to  
the 4 o’clock session th rough  GRX, 
9.69mc, on M onday, 27th A ugust, 
to  hear the announcer say, ju s t 
a f te r  tw o m inutes’ news had been 
given, “I am a fra id  there  will be a 
gap in the news un til the nex t comes 
in .” Then there  was silence fo r the 
best p a r t  of a m inute and the 
B— B— C notes were played till 4.04, 
when the news continued till 4.10. 
B ut, w hatever the cause, they  are 
forgiven.

O .W .I. P ro g ram m es
D oubtless many listeners who 

heard  the announcem ent over 
K R O J, 17.77mc, on S atu rday , 1st 
Septem ber, th a t the U.S. Office of 
W ar In fo rm ation  was to  close as 
from  15th Septem ber, fea red  this 
m ight mean a cessation of the splen
did program m es we have been g e t
tin g  from  ’Frisco. H owever, on en
quiry  a t the H eadquarters of the 
U.S. Office of W ar In fo rm ation  in 
Sydney, I was to ld  th a t as from

1st Septem ber all overseas activities 
of O.W .I. were tran sfe rred  to  a 
new ly-created in terim  branch  of the 
U.S. S ta te  D epartm ent, called the 
In te rna tiona l Service. U ntil the 
31st D ecem ber of this year all the  
activities and offices previously 
m aintained by O .W .I. will be con- 
tiued  as before, by the 1.1.S. W ell, 
th a t is good news, as any cu rta il
m ent of the  splendid program m es 
from  ’Frisco would have le f t a nasty  
gap in  ou r overseas listening.

W alk ie-T alk ies
Shortly  in  the New Y ear A m erica 

expects to  see small hom e-type 
W alkie-Talkies w ith a range of 
about th ree  miles. The Federal 
Com m unications Commission has set 
aside a  high-frequency band, 460- 
470 megacycles, the same machines 
have been approved and a licence 
to  own one will need a guaran tee 
th a t it  is to  be used fo r personal 
use. A m achine such as th is should 
be of g rea t help to  A rth u r Cushen, 
as it  will enable him to  keep in 
touch w ith his fam ily when he is 
a t the o ther end of his aerial.

SAYS W H O ?
An excellent innovation under the 

title  P rogram m e Conference Period 
is the advance program m e details 
fo r 24 hojirs ahead given over 
KNBA, 13.05, and K N B I, 15.15mc, 
each day a t  4.05 p.m.— L.J.K .

Sole Australian Concessionaires:

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

Victorian Distributors: J. H. MAGRATH PTY. LTD.*, 208 Little 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. 
SERV ICE: 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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W ally Young, of Adelaide, has 
been runn ing  around  the Oceanic 
area, and provides some in teresting  
notes as follows:

KU5Q, Guam, on 18.84m, good a t 
9.30 and 2.15 a.m., w ith 22.40m 
very good a t 10 a.m. and 2.15 p.m., 
w hilst at 11 p.m. Guam , on 32.30m, 
is heard  well.

Z IJ, Okinawa, is generally  heard  
around 10.30 a.m. and 9.30 p.m. on 
19.32m, and SXS on 29.66m a t 8.30 
p.m.

PY-12, M anila, has been logged 
a t 9 a.m. on 18.92m, and W VLC, on 
32.25m, a t 8.30 p.m.

Cajl-sign fo r B erne on 9.185mc, 
32.66m, is H E F -4 , according to  
“U niversalite.”

Dr. Gftden asks, “W ho is it  on 
6.165mc— H H LM  or H H B M ?” A c
cording to  the la te s t A m erican ad
vices, call is HHCM.

•

A rth u r Cushen is hearing a 
stran g er on about 10.975mc who 
opens a t 7 a.m., leaving the a ir at 
10 o’clock. S treng th  is good and 
“A ro ra” is used fo r signature  tune 
fo r Portuguese news a t  8 a.m.
“R adio N ational ------ ” is the call.
Can anyone supply missing p a rticu 
lars?

•

The Shortw ave League of W est 
A ustra lia  is publishing m onthly a 
very fine guide to  shortw ave lis
teners under the title  of “ Radio 
L istening P ost.” This 7-page mimeo
graphed organ is for, members of 
the league, and the guiding hand 
of the publication is R oy M atthew s, 
P.O. Box P I 179, P erth , W .A.

Mr. Rex G illett advises address 
fo r Palestine reports is: Capt. Dean, 
C /-  N ear E ast A rab  B roadcasting  
Service, Jaffa , Palestine.

•

R eaders of these pages will re
mem ber Phil B yard , now W /O  P. J . 
B yard, R.A .A .F., who, un til jo in ing 
up, was a regu la r con tribu to r from  
Launceston. Is back in the r igh t little  
tig h t little  island en joying leave. 
M aybe as th ings now are, he will 
be one of the lucky ones and stay 
home, when I feel sure, he will 
quickly replace any w orn-out valves, 
and listen-in as he was wont to  do 
and w ith very good results.

S /S g t. R. K. Clack, w riting from  
L abuan  Island, says, in tera lia , “All 
ou r news advised th a t Sydney w ent 
delirious w ith jo y  a t the news of 
peace, and I suppose the  celebra
tions were quite fitting  to  such an 
extrem ely im portan t occasion. Up 
here the m anifestation  of jo y  we 
fe lt took on a different aspect. The 
predom inant feeling is one of th an k 
ful relief ra th e r th an  jo y .”

R ay then goes on to  list a  lot 
of the stations heard  which will be 
found credited  to  him under “The 
M onth’s Loggings,” b u t one item  
w orthy of m ention here is: 
“No. 1 in ra tin g  fo r in terest 
is the new VLA-6 on 15.20mc, 
which I heard  during its first 
transm ission period  on A ug
ust 14th. The signal up here was 
R5-6 a t best so fa r  and during the 
7-8.15 p.m. session fo r the N orth  is

C K C X , Sackville, 15.19me, 19.75m: Here 
is another of the Canadian Broadcast
ing Corporation's outlets heard testing 
by Arthur Cushen from 8.45-9.30 p.m.

CK EX , Sackville, 11.90mc, 25.21m : Mr. 
Cushen also reports this one on a test 
between 6 and 8 a.m.

RADIO SOM ALI, Hargeisa (Somaliland), 
7.126mc, 42.10m : This, is a new station 
reported by Rex Gillett, who says that, 
according to an announcement gi’ven 
by the station "is heard every night 
except Sunday." News is taken from 
the BBC a t 1 a.m., but signal is gener
ally weak. Address for reports is: De
partment of Information and Broadcast
ing, Government Headquarters, Hargesia, 
British Somaliland.

XGO Y, Chungking, 11.995mc, 25.01m: 
This is, I think, a new frequency for 
"The Voice of China," heard at fair 
strength at 8 p.m.— L.J.K.

RADIO PALESTIN E, Jaffa , 6.135mc, 48.90 
m: Heard opening at 3 a.m. with an 
interval signal of 19 notes. Signal is 
good and the programme consists of 
Eastern type music and speech. Re
ported by Rex Gillett, Arthur Cushen 
and Leo Edel.

RADIO PALESTIN E, Ja ffa , 6.71 me, 44.71 
m: Mr. Edel reports this outlet as aud
ible at 1 a.m ., although morse is 
troublesome. Many weeks ago Mr. Edel 
told me of this station, but he could 
not, at that time, state with any degree 
of certainty who it was. He also reports 
them in parallel with 6.79mc, 44.18m. 
An air-m ail from Rex Gillett mentions 
these stations as in parallel with 48.90, 
but spoilt by morse.

PCJ, Hilversum, 9.59mc, 31.28m: Here 
is what Arthur Cushen says: "PCJ, 
Philips Radio Hilversum, Holland, again 
back on the air, very good signal, test
ing to 6 a.m., asking for reports to be 
sent to nearest Dutch Consul or Em
bassy. Announcer sounds like old pal 
Eddy Startz."

LRR, Rosario, 11.88me, 25.24m : This A r
gentine station is not new, but I think 
this is the first time it has been reported 
out this way. Mr. Cushen says signal is 
good when testing1 to 4 p.m. He also 
mentions they carry CBS news at 8.30
a.m. According to latest advices from

w ay behind VLG-10 in strength. 
One hundred k ilow atts of power, it 
seems, does no t necessarily m ean a 
p roportionate  increase in signal 
streng th .”

•

N ot only has peace in the Pacific 
b rought changes in schedules and 
frequencies bu t program m e m aterial 
has been, as can be expected, re
patte rned . The o ther M onday night, 
expecting a t 6 p.m. to  hear “W hat 
the A m erican C om m entators Say” 
over KW IX, 11.87mc, I found they 
were in troducing a round-up of 
w hat the A m erican com m entators 
had said during the last week. W as 
quite a  good and in teresting  ses
sion. A t 6.15 th is w'as followed by 
“The W eek’s A ctivities a t the N a
tion ’s C apital.” H ere was ano ther 
15 m inutes of events th a t will go 
down in history.— L.J.K .

the "Universalite," schedule is: 7 a.m.- 
noon; 10 p.m.-3 a.m .; so perhaps they 
will— if tests O .K.— provide us with an 
afternoon shift.

XEO I, Mexico City, 6.015mc, 49.88m : 
Here is another that is not new but 
reported for first time in Australia, a c 
cording to my records. Dr. Gaden says 
he is not sure of call-sign, but figures 
frequency is 6.015mc, so I am suggest
ing call is XEO I, as this fits in with 
schedule given in "Universalite," viz., 
3-4 p.m.

VLW -7, Perth, 9.52mc, 31.51m: Here is 
a new outlet for Perth, and VLW -7  
seems to have taken up running for 
VLW -3, as it is heard on VLW 's schedule 
— 8-11.45 a.m .; 8.30 p.m.-1.30 a.m. 
Signal is quite O.K., excepting at night, 
when CW  upsets things.— L.J.K.

KCBR, 'Frisco, 15.27mc, 19.65m: The CBS 
have added this to their growing list. 
Broadcasts to Peoples of the Pacific and 
Far East from 9 a.m .-2.45 p.m. Strength 
right through is good.— L.J.K.

"A .E .S .,"  Milon, 6.125mc, 49.01m: "This  
is the 5th Army American Expeditionary 
Station in M ilan" is the statement given 
over an announced frequency of 6.125 
ke. Heard very well prior to closing at
7.30 a.m. The foregoing particulars are 
supplied by Rex Gillett, and N.Z. DXtra 
also reports this station as broadcasting 
programmes for Allied Forces in North 
Italy. News at 5 a.m. and usual AFRS 
features, some of which are ■ relayed 
from "Radio Luxembourg." Strong sig
nal but suffers heavy morse interference.

The Anti-Franco Radio Station mentioned 
in the Sydney Press the first week in 
August'has been heard in Adelaide at
2.30 a.m. on 1 1.673mc, at 3.30 a.m. 
on 11,685mc and at 4.30 a m . on 11.715 
me, in a 25-minute broadcast. Spanish 
was the only language used and seemed 
to be of a fiery nature. Each session 
concluded with a brief march.

GW T Is the call-sign for London on 9.675 
me, 31.01m.

FZ I, Brazzaville, 6.025mc, 49.81: This 
seems like o new outlet for French

Equatorial Africa and is heard in parallel 
with 31.78m at 6.45 a.m.

(Continued on page 32, eoL 1)
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O CEAN IA
See complete list of Australian S/W  
stations elsewhere in this issue.

China
XGOY, Chungking ...........  11.91 me, 25.18m

Very good signal from just before 8 
p.m.— L.J.K . Is reported also audible 
from 9.30 a.m.

XGOY, Chungking ...........  9.805mc/ 30.58m
Opens nightly at 8.30 in parallel with 
7.153mc, 41.96m. News at 9.30 and 11 
o'clock.— L.J.K .

Radio Club, Macao (Portuguese China) 
7.53mc, 39.85m  

Has made a welcome reappearance after 
its long silence. Signal R7 from 8 p.m., 
but suffers from morse interference. 
News in English at 10.15 p.m. (C lack ).

XGOY, Chungking ............ 5.90mc, 50.85m
Heard occasionally late at night, but 
weakly owing to interference (W ally  
Young).

XGOY, Chungking ...........  7.153mc, 41.96m
Very good from 8 p:m., when free of 
morse interference (C lack ).

A FR IC A
Belgian Congo
RNB, Leopoldville .... 17.775mc, 16.88m 

Again opening a t 8 p.m. (M atthews).
RNB, Leopoldville ... 9.785m c; 30.66m  

Back here again— closes 4.15 p.m.; also 
on 9.75mc from 3.30 and badly hetero
dyned till KCBF closes at 4 p.m.— L.J.K .

OPL, Leopoldville ...........  9.785mc, 30.66m
Good at 8 a.m. (C lack ).

Egypt
JCKW , Cairo ..................... 7.22mc, 41.55m

Seems to have replaced JCJC. Heard 
at fine strength till sign off a t 6 a.m. 
BBC news at 5 a*m. and then dance 
music till closing. Announces as JCKW , 
41.55m (Cushen, G illett).

Ethiopia
Radio Addis Ababa V .  9.62mc, 31.19m  

Heard weakly on occasions a t 2 a.m. 
with BBC news. Overlap from GWO 
spoils what would be a good signal 
(G illett).

French Equatorial Africa
FZ I, Brazzaville ............ 17.53mc, 17.12m

Good at 4.15 p.m. (Young).
FZ I, Brazzaville ............ 12.12mc, 24.75m

Think this is the one I am hearing in 
the afternoon— Brazzaville mentioned 
quite often (Gaden). Fair signal some 
nights around 9.30 (C lack).

FZ I, Brazzaville .................  11.97mc, 25.06m
Opens with news at 3 p.m.— fair signal 
(Cushen).

FZ I, Brazzaville ...........  9.439mc, 31.78m:
Good signal at 8 a.m. (C lack ).

Mozambique
CR7BD, Lourenco Marques,

15.38mc, 19.51m 
Fairly good signal when closing at 4 p.m. 
with English announcement (G illett).

Somaliland
Radio Somali ...................  7.125mc, 42.10m

Fair at 1 a.m. in relay BBC news (M at
thews). See "New Stations."

India
VUD- , Delhi ................... 15.16mc, 19.79m

"The Voice of Britain" calling the Far 
East at 9.30 p.m.; also on 16.83m.—  
L.J.K.

SEAC, Ceylon ...................  15.12mc, 19.84m
Not a good band at night, but signal 
fair in afternoon (Gaden). Good from
9 p.m. (C lack).

SEAC, Ceylon ...................  11.81 me, 25.40m
Very strong signal from 8.30 D.m. 
(C lack ). At 10.45 p.m., "This I* SEAC, 
Ctylon, In the 25-metre band. Next 
news In English is at 21 hours I.S.T., 
that is 1 hour and 45 minute# from 
now/' Signal R7 Q4.— L.J.K.

V lID - , Delhi .................... 9.67mc, S1.02m

Opens at 10.30 p.m. with good signal.—  

CEN TRA L AM ERICA
Costa Rica
T I£®1,S,an Jose ..................  9.615mc, 3I.21mStill heard weakly after lunch; better at 

night (Gaden). News in Spanish at 2 
p.m., signs at 2.30 (Cushen).

El Salvador
HUB, San Salvador ........... 4.794mc, 62.57m

Heard till closing at 2 p.m. with clock 
striking 10 (Cushen). (Arthur, your 
country is certainly unique as regards 
reception.— L.J.K .)

Guatemala
TGW A, Guatemala City .. 9.685mc, 30.98m 

Only fair in the afternoon (Gaden).
Panama
HP5G, Panama City .... 11.78mc, 25.47m  

Very weak in a.m.— heard a little better 
about 1 p.m. (Gaden).

HP5A, Panama City .. . 11.696mc, 25.64m  
Fair at 1 p.m. (Gaden).

HP5J, Panama City .... 9.607mc, 31.23m  
Good at 11 a.m. (Cushen). This is the 
best Panam a station at present. Only 
heard at 10 p.m; (Gaden).

U.S.A.
San Francisco unless otherwise mentioned.
KQJ ........................................  18.02mc, 16.64m

Heard at good strength at 10.35 a.m.—  
L.J.K.

KCBF .................................... 17.85mc, 16.81m
Good till closing at 1.45 p.m.— L.J.K.

KRHO, Honolulu .................  17.80mc, 16.85m
Good from 6-8 a.m .— L.J.K.

KNBA . .. ...........................  17.78mc, 16.87m
Very nice signal at noon (Gaden).

KROJ .... ...........................  17.77mc, 16.88m
O.K. with news at dictation speed 6.15
a.m.— L.J.K.

KN BX ................................... 15.34mc, 19.56m
Better than KGEI in L/A  service 
(Gaden). Excellent till closing at 3.05 
p.m.— L.J.K .

KW ID ...................................  15.29mc, 19.62m
Sundays at 2.30, Hit Parade— closes at 
3 p.m. (Gaden, C lack).

KCBR ...................................  15.27mc, 19.65m
Heard closing a t 2.45 p.m. (Gaden, 
Clack).

KRHO, Honolulu ............ 15.25mc, 19.67m
Has been on for about an hour in the 
mornings— very poor (Gaden, Cushen).

KNBI ...................................  15.24mc, 19.69m
Even worse than KRHO of a morning 
(Gaden).

KG EX ...................................  15.21 me, 19.72m
Very good till closing at 1.15 p.m. 
(Gaden, C lack ). (Is only just fair 
around 10 a.m. at my little shack—  
think beam has been bent farther 
north.— L .J .K .)

KNBI .................................... 15.15mc, 19.81m
Splendid signal from 11.20 a.m. 
(Gaden).

KNBA ................................... 13.05mc, 22.97m
Still good signal till closing at 4.45 
p.m. and again from 5-6.45 (Gaden, 
C la ck ).

K W IX  .................................. 11.87mc, 25.27m
Excellent from 5.30-6.30 p.m. in pro
gramme for New Zealand.— L.J.K . As 
good as anything heard, best of the 25- 
metre band (Gaden).

KCBA ...................................  11.77mc, 25.49m
From 9 a.m. in L/A  service R7 (C lack).

KCBF ............\ ............. .... 11.77mc, 25.49m
Very good signal 5-6.45 D.m. (C lack).

KROJ .................................... 11.74mc, 25.55m
Very good signal from 5 p.m. (Gaden).

KGEI .................................... 11.73mc, 25.58m
Now in the clear in the afternoons, G W  
having politely withdrawn.— L.J.K . Very 
good, 5-6.30 p.m. (C lack ).

KCBF ..................................... 9.75mc, 30.77m
Is spoilt by RNB on about same fre
quency from 3.30 p.m. (Gaden). Good 
from 7 p.m. but suffers from morse 
(C lack).

KCBR ....................................  9.70mc, 30.93m
"The Voice of Britain calling from the 
U.S.A. at 9.15 p.m.— L.J.K.

KRHO, Honolulu ............  9.65mc, 31.09m
From 2-5 a.m.— good (Cushen).

KGEX ..................................... 7.25mc, 41.38m
Probably the best station on the air at
10.45 p.m.— L.J.K.

Other than San Francisco
WRUW, Boston .................. 15.35mc, 19.45m

American News Letter at 10 p.m. fol
lowed by French at 10.15 badly hetero
dyned by Delhi.— L.J.K.

W LW L, Cincinnati ...........  15.25mc, 19.67m
Best of any 19-metre band at 10 a.m.—  
L.J.K.

WOOC, New York ............ 15.19mc, 19.7m
Closes at 9.15 a.m. and says will re
open in 15 minutes on 7.82mc.— L.J.K.

W NBX, New York ...........  14.56mc, 20.61m
Good signal in German at 9.45 p.m.—  
L.J.K.

W NRI, New York ...........  13.05mc. 22.98m
In parallel with W NRX, 14.56mc, at
9.45 a.m. R7 Q4.— L.J.K.

WOOW, New York ........... 11.87mc, 25.27m
News at 8 a.m., also on W CBN, 11.145 
me, and WOOC, 15.19mc. WOOW when 
closing at 9.15 says will re-open in 15 
minutes on 11.145mc, 26.9m.— L.J.K.

W LW L, Cincinnati ........... 11.81 me, 25.40m
AFRS programme at 10.30 a.m.— very 
good signal.— L J .K .

W LW L, Cincinnati ...........  11.71 me, 25.62m
News at 10.30 p.m.

WRUW, Boston ..................  9.70mc, 30.93m
Good at 11.30 a.m. (Cushen).

W NBI, New York ............ 9.67mc, 31.02m
Good at 11.30 a.m. (Cushen). Splendid 
at 8.45 p.m.

W CBX, New. York .................  9.59mc, 31.30m
Excellent at 7 p.m. with news (M at
thews).

WBOS, New York ............ 9.57mc, 31.35m
Opens 3 p.m.— not strong then; im
proves and is quite nice before 4 and is 
O.K. till KW ID takes charge (Gaden).

WGEO, New York ............ 9.53mc, 31.48m
As good as any Eastener in a.m. 
(G aden).

WOOC, New York ............ 7.82mc, 38.36m
Opens a t 9.30 a.m.

WOOW, New York ...........  7.82mc, 38.36m
Excellent at 7 p.m. with news (M at
thews) .

SOUTH AM ERICA
Argentine
LR Y-1, Buenos Aires ..........  6.09mc, 49.25m

Best of the S.A.'s at present around 9 
p.m. (Gaden).

Brazil
PRL-7, Rio de Janeiro 9.72mc, 30.86m  

Heard at qood strength at 8 a.m. 
(Cushen, C lack).

Z Y C -8 , Rio ds Janiero .... 9.610mc, 31.22m  
Heard till G RY opens at 9 a.m. 
(Cushen).

Colombia
HJCD, Bogota ...................  6.16mc, 48.70m

Never much good (Gaden). (Can be 
heard occasionally through morse at
10.30 p.m.— L.J.K .)

' ...................  , , a. —
NEW STATIONS

(Continued from page 31)
ZLN -4 , Wellington, 9.876mc, 30.37m : I

heard this station of the New Zealand  
Post and Telegraph Department testing 
on the afternoon and evening of 29th 
August. Signal when they closed at 5.30 
was R7 Q4. On opening again at 7.45 
signal was still good till closing at 
7.28J, when announcer said, "Now 
ceasing transmission until 9.45 p.m. New 
Zealand Civil Tim e." However, I could 
not hear them if they did open again 
at 7.45, although there was a very weak 
carrier on this frequency. This station, 
which is one of several to be used as 
an international transmitter, will be a 
welcome addition to the *vtntng laddies. 
— L J .K .
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Ecuador
HCJB, Quito .................... i2.45m c, 24.08m

Very good at 11.30 a.m. (Cushen). 
Good 7.30-8 a.m. and from 10 p.m. 
(C lack).

HCJB, Quito .................... 9.958mc, 30.12m
Fair at 10 a.m. (M atthews). Good at
11.30 a.m. (Cushen). Good when open
ing at 11 p.m. but could not hear them 
on 12.45mc.— L J .K .

GREAT BRITAIN
BBC, London
GSV ..................................... 17.81 me, 16.84m

Excellent a t 7 p.m. (M atthews). News 
at 11 p.m. R7 Q4.— L.J.K.

GVQ .....................................  17.73mc, 16.92m
O.K. with news at 6 a.m .— L J .K . Wow 
of a signal at 6.30 p.m. (Matthews).

GWR .................................... 15.30mc, 19.61m
Excellent with news at 6 a.m.— L.J.K . 
Good from 10.30 p.m. (C lack ).

GSF .....................................  15.14mc, 19.82m
Very good in news at 11 p.m. (Clack,

L .J .K .) . *
GWC ....................................  15.07mc, 19.91m

Heard twice with skeds— does not last 
long (Gac£n). (According to BBC ad
vice is on from 8 p.m.-1.15 a.m. I hear 
them most nights at 9 p.m. in news with 
fair signal.— L.J.K .). W eak but audible 
from 9 p.m. (C lack).

GSD .....................................  11.75mc, 25.53m
Audible almost round the clock.

GRG ....................................  11.68mc, 25.68m
Good in newsreel at 9.30 a.m.— L.J.K.

GRX ......................................  9.69mc, 30.96m
Very good at 11.30 a.m. in AFRS pro
gramme (Cushen). (Little z izzy  at that 
hour, here.— L.J.K .)

GVZ ......................................  9.64mc, 31.12m
Good in Spanish at 11.30 a.m. (Cushen. 
C la ck ).

GWO ....................................  9.625mc, 31.17m
Very good at 11.30 a.m. (Cushen, 
C la ck ).

GSB ....................................... 9.51 me, 31.55m
This old warrior is perhaps as good as 
any of the BBC's (Gaden). Fair signal 
from 7.30 a.m. until it fades out by 10 
(C lack).

GRI ....................................... 9.41mc, 31.88m
Terrific signal when giving news in 
French at 5 p.m.— closes at 5.30.—  
L.J.K.

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

.........  ....................................  12.99mc, 23.09m
Very fine signal in Russian language at
9.30 p.m. (Edel).

.........  ....................................  12.27mc, 24.47m
Good at 11.30 a.m. (Cushen).

.........  .................................... 11.87mc, 25.26m
Opens at 2.30 p.m. with Kremlin bells—  
then Spanish. French a t 3 o'clock. 
Splendid signal.— L.J.K.

.........  ................................... 1 1.635mc, 25.80m
Very good in Spanish till 3 p.m. and 
news in English at 9.40 p.m.— L.J.K.

.........  ....................................  9.705mc, 30.92m
Good in Spanish at 11.30 a.m. (Cushen). 
(This looks like a new frequency for 
Moscow.— L.J.K .)

.........  ...................................... 9.65mc, 31.09m
Good at 11.30 a.m. (Cushen). Excel
lent up till 2 a.m. when KRHO swamps 
(Matthews).

W EST INDIES
Cuba
COK, Havana ................... 11.62mc, 25.83m

Heard with fine signal at 9.30 a.m. 
(G aden).

COCM, Havana ..................  9.83mc, 30.51m
Good strength 10 a.m. w ith-announce
ments (Matthews).

COKG, Havana ..................  8.955mc, 33.48m
Good at 8.30 a.m. (Young).

Haiti
HH3W, Port-au-Prince 10.13mc, 29.62m  

Heard at 10 a.m. at good strength 
(M atthews).

HHCM, Port-au-Prince .. 6.163mc, 48.70m  
Reasonably good at 9.30 p.m. (Gaden).

HHCA, Port-au-Prince 4.60mc, 65.21m 
Heard at 1 p.m. (Cushen). (Mr. 
Cushen shows this as HHCW, but, be
lieving it is a typographical error, I am 
listing it as HHCA, which is correct 
according to my records.— L.J.K .)

STOP PRESS
Radio Singapore, 9.555mc, 31.40m: Heard 

on 5th September at 8 p.m. with an
nouncement, "British Military Adm ini
stration calling from Singapore. We are 
broadcasting from the Cathay build
ing." News was given, as also were 
several orchestral numbers. A little 
later an announcer, whose name sounded 
like James Moody or Mudie, was brought 
to the microphone and, before he gave 
a message, it was explained he had been 
a regular announcer over this same 
station previous to his three years as  
a war prisoner.

Signal strength was greater than when 
used as Radio Shonan, but is still very 
close to KGEI and requires careful tun
ing. The wavelength was given as 31.42, 
which is the same as the Japs have been 
announcing for a long time but Singa
pore is definitely on a HIGHER fre
quency than KGEI (9.55mc) and that is 
why I have shown it as 9.555mc, and 
not as 9.548mc. It was certainly most 
refreshiig to hear Singapore again. 
Prior to the war we heard them regu
larly on 9.69mc, 30.96m, under call of 
ZHP. I have a very nice card from 
the British Malay Broadcasting Corpora
tion Ltd. for a report sent early in 
1938.

JLU -2 , Tokyo, 9.525mc, 31.51m: The
Americans have been using this station 
for the last few nights, calling 'Frisco, 
but morse as well as the strona signal 
from VLW -7, 9.52mc, made listening 
very difficult.

M ISCELLANEOUS
Canada
CH TA, Sackville .................  1 5.22mc, 19.71m

A t times as good as any on the 19- 
metre band at night (Gaden). Usually 
heard easily when opening at 9 p.m. 
Chimes are used as interval signal (Gil
le n ).

CHOL, Sackville .................. 11.72mc, 25.64m
Good in a.m. till closing at 9 o'clock; 
best at 8 (Gaden). Beamed to Eurpoe 
from 6.15-9 a.m. Sometimes has news 
summary at 8 a.m. (Cushen, G illett). 
Re-opens at 10 a.m., but not as good 
as a couple of hours earlier (Gaden).

CBFX, Montreal ..................  9.63mc, 31.15m
Have heard this call plainly at 6 p.m. 
(Gaden). (Is now putting in an excel
lent signal at 10.15 when morning de
votion is given.— L.J.K .)

CKRB, Toronto ................... 6.07mc, 49.42m
Heard behind morse from 9.30-10.15  
p.m.— L.J.K.

* * #
NEW SHEPPARTON TRANSM ITTERS

V LA , 7.28mc, 41.21m ; V LA -4 , 11.77mc, 
25.49m; V LA -6 , 15.2mc, 19.74m.

These new and powerful transmitters used 
by Department of Information for 
overseas transmissions commenced oper
ations on August 13th. Here are the 
schedules as at time of compiling these 
notes, August 2 9 th :

V LA : 11.35 p.m.-midnight, to Bangkok in 
Thai; midnight-12.30 a.m., to Bangkok 
in English; 12.35-1 a.m., Forces in'India  
in English; 2.15-2.45 a.m., Britain in 
English.

V LA -4 : 8.30-8.45 a.m., to Tokyo in Japan
ese; 8.45-9 a.m., to Tokyo— relay of 
BBC news in English; 9-9.15 a.m., Dutch;
11.55 a.m .-12.45 p.m., to North Amer
ica; 10-10.30 p.m., to Batavia in Malay;
10.30-11 p.m., to Shanghai and Singa
pore in English.

V LA -6 : 1.15-2 p.m., to Forces, North Aus
tralia (to 2.30 Sundays); 2-3 p.m., Brit
ish Pacific Fleet programme (from 2.30 
Sundays); 3.10-3.45 p.m., to North 
Am erica; 4.55-5.25 p.m., to Britain;
5.30-6.45 p.m., to Northern Asia in 
Japanese (to 6.30 Sundays); 7-8.15 
p.m., to Asia in English (at 7.45 Dic

tation Speed News); 8.15-8.30 p.m., to

Asia in Chinese; 8.30-8.50 p.m., to Asia  
in English; 8.50-9.15 p.m., to Batavia in 
Malay.

A  complete list of Australian shortwave 
transmitters appears elsewhere in this 
issue.

------ , Moscow, 15.32me, 19.58m: Still a
further outlet for the U.S.S.R. Heard 
opening at 9.45 p.m. on August 9th. A  
letter from Roy Matthews of Perth 
states he is hearing this one, too.

'FRISCO CHANGES 
KCBR, 15.27mc, 19.64m: 2-5.15 a.m .; 6-

8.45 a.m .; 9 a.m .-12.45 p.m.; 1-2.45 
p.m.

KN BA , 7.56mc, 39.66m /KN BI, 9.49mc, 
31.61m : 1-2 a.m.

KN BA, 13.05mc, 22.98m /KN BI, 15.24mc, 
19.69m: 5.15-8.45 a.m .; 9-11.05 a.m. 

KW ID, 15.29mc, 19.62m: 2-4 a.m.
K W IX , 9.85mc, which was in parallel with 

KROJ from 7-8.45 p.m., has been with
drawn and is now on 7.23mc, beamed 
to China and Japan from 7-11.45 p.m., 
carrying same programme as KROJ and 
KGEI, the latter, as usual on 9.55mc, 
closing at 1.45 a.m.

'FRISCO NOTES
Beginning September 1st, KW IX  will 

broadcast AFRS News and programmes 
to China and Japan on 7.23mc, 41.49m, 
from 7-11.45 p.m., according to an an
nouncement heard over KNBA, 13.05mc, 
on August 29th.

KW ID , 15.29mc, 19.62m: Heard closing at 
3 p.m. but so far have not found open
ing time.

COM PLETE LIST OF A U STRALIAN  SHORT
W AVE TRANSM ITTERS A C T IV E  AS AT  

AUGUST 29th, 1945 
Compiled by L. J. Keast

V LC-4 , Shepparton, 15.315mc, 19.59mc: 
V LA -6 , Shepparton, 15.2mc, 19.74m:

8.30-10.15 a.m .; 11.55 a.m .-12.45 p.m.; 
1-3 p.m.; 3.10-3.45 p.m.
I.15-3 p.m.; 3.10-3.45 p.m.; 4.55-5.25 
p.m.; 5.30-6.45 p.m.; 7-9.15 p.m.

VLG -7, Melbourne, 15.16mc, 19.79m: 6.45- 
8 a.m. (Sunday till 8.15 a .m .); 9.15-
10.15 a.m.

V LR-3, Melbourne, 11.88mc, 25.25m: 7.20-
10 a.m .; 11.45 a.m .-5.45 p.m. (Sundays
6.45 a.m .-5.45 p.m.)

VLG -5, Melbourne, 11.88mc, 25.25m: 2.15-
2.45 a.m.

VLG -4, Melbourne, 11.84mc, 25.35m: 3.10-
3.45 p.m.; 10 p.m.-midnight; 1-1.45 a.m. 

V LC -7 , Shepparton, 11.84mc, 25.35m: 4-
4.40 p.m.

VLW -3, Perth, 11.83mc, 25.36m : 1.30-
8.15 p.m.

VLA -4, Shepparton, 11.77mc, 25.49m:
8.30-9.15 a.m .; 11.55 a .m .-12.45 p.m.; 
10-10.30 p.m.

VLG -10, Melbourne, 11.76mc, 25.51m:
6.10-6.55 p.m.; 7-9.45 p.m.

VLG -3, Melbourne, 11.71 me, 25.62m:
I I .5 5  a.m .-12.45 p.m.; 1-2 p.m. (Sun
days till 2 .30 ); 4-4.40 p.m.; 4.55-5.25 
p.m.; 5.30-5.55 p.m.

V LC-2 , Shepparton, 9.68mc, 30.99m : 5.30-
6.45 p.m. (to 6.30 p.m. Sundays); 2.15-
2.45 a.m.

VLQ-3, Brisbane, 9.66mc, 31.06m : 11.45 
a.m .-5.15 p.m.

V LC-6 , Shepparton, 9.615mc, 31.2m : 7-9.45 
p.m.; 11 p.m.-12.45 a.m .; 1-1.45 a.m. 

VLG, Melbourne, 9.58mc, 31.32m: 12.15-
12.30 a.m.; 12.35-12.45 a.m.

VLR, Melbourne, 9.58mc, 31.32m : 6-7.10  
a.m .; 6-11.30 p.m.; (Saturdays mid
n ight); 6 a.m .-11.30 p.m. Sundays. 

V LC-5, Shepparton, 9.54mc, 31.45m: 10-
10.45 p.m.

VLW -7, Perth, 9.52mc, 31.51m : Daily 8-
11.45 a.m.: 8.30 p.m.-1.30 a.m .; Sun
days 8.45-11.40 a.m. (Saturdays till 2 
a.m. Sunday); Sundays 8.30 p.m.-1.30 
a.m.

V LA , Shepparton, 7.28mc, 41.21m : 11.35 
p.m.-12.30 a.m .; 12.35-1 a.m .; 2.15-
2.45 am.

VLQ, Brisbane, 7.24mc, 41.44m : 6-10.10 
a.m.

VLQ-2, Brisbane, 7.215mc, 41.58m : 5.30-
11.30 p.m.
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Speedy Query Service
(Conducted under the personal supervision of A. G. Hull)

C .G .C . (Geelong) sends an elabor
ate problem in Ohm's Law.
A.— Sorry, but we cannot possibly 
spare the time to go into this problem 
fully, as it would be doubtful whether 
any useful purpose could be achieved. 
It would seem that you have not 
fully grasped even the fundamentals 
and so we would have to start from 
scratch, For example, there would be 
no current in resistor number three 
and so there can be no voltage drop,

* *  *
W.S. (Chatswood) enquires about 

the control of spare parts.
A.-— Unfortunately it may be some 

time before this reply appears in print 
and so the answer may be out of 
date by the .time you read it. At the 
moment of writing it would appear 
that gang condensers are the only 
controlled items and that set manu
facture is permitted in those factories 
which were engaged on set produc
t s  in 1938, 1939, etc. It seems 
fairly certain that it won't be long 
now before we are able to resume 
our articles on how to build sets.

REH A BILITATIO N
(Continued from page 6)

ents such as tu b u la r condensers is 
likely to  hold or increase, ra th er 
than  depreciate, as production  costs 
are high today  and prices only held 
in check by the price contro l regu la
tions. An increase in p rice by 
tw enty  p e r  cent would no t be a t  all 
surprising.

Speaking of value, it  is to  be 
hoped th a t it is no t necessary to  
stress the fallacy of the so-called 
“fixed black m arket prices” which 
have m ore or less governed tra n s 
actions in controlled item s, such as 
50/- each fo r tw o-gang condensers. 
L et us hope th a t those bad days are 
gone forever.

The prospects fo r the radio  trad e  
are w onderfully  b righ t a t the 
mom ent, and a w ell-conducted radio 
repair and sales business can expect 
to  make a  lo t of profit from  set 
sales over the next th ree  or four 
years and then settle down to a 
steady job  m aintain ing  the sets in 
use. The small radio re ta ile r will 
no t have the problem s of the big

B.L.N . (Wagga) enquires about 
test equipment.

A.— You can get1 a complete valve 
tester unit which can be operated 
either from a.c. power or from a car 
battery. This would appear to be the 
kind of thing for you to carry in your 
car. Write to Mr. Graham, of Radio 
Equipment Pty. Ltd., Cnr. City Road 
and Broadway,-Sydney, for full details, 
prices, etc. Be sure to repeat your 
query in full when writing to Mr. 
Graham.

* *  *
R.M .F. (A .I.F .)  writes about the 

possibility of joining the technical 
staff of "Radio World."

A .— Arrangements for our re
organisation are now being considered 
and applications are invited from 
members of the forces who feel they 
can help. Those with journalistic ex
perience, circuit-drawing ability or 
capable of handling the organisation 
of the advertising department are re
quired for a start. If you can do all 
three classes of work you should be 
assured of a position.

fac to ry  ow ner on this account, fo r 
when sales are  scarce the repair 
business carries on. This was 
proved during the w ar years when, 
a lthough sets were not available fo r 
selling, the small radio dealers made 
excellent profit's from  m aintenance 
work.

N ew  Sets

At the m om ent it  is no t clear 
w hat the position will be in regard  
to the m anufacture of radio sets

FOR SALE
V A LV E AN D C IR C U IT  TESTER

"Palec" Model VCB  
for battery operation.

Ideal for country radioman 
Price £ 1 7 /1 0 /-  

336 W A V ER LEY  ROAD, 
EAST M A LVERN , V IC .

Phone UL 1670

for civilian use, bu t it is safe to 
follow a middle line of though t and 
reckon th a t things won’t  be as bad 
or as good or as sudden as the 
extrem ists think..

A group of set m anufactu rers 
have recently  been ta lk ing  about 
getting  ou t 400,000 sets w ithin the 
next tw elve m onths, bu t I can’t 
believe th a t i t  is possible. The fac
tories have trem endous capacity  fo r 
production , bu t they will have to 
depend on o thers fo r th e ir com pon
ents, and bottlenecks are  alm ost cer
ta in  to  develop in certain  lines. Any 
chain is only as strong as the w eak
est link and any run of' production  
is only as good as the tigh tes t b o ttle 
neck.

F o r example, le t us consider loud
speakers. There are no t m any loud
speaker factories in A ustra lia  and 
we doubt w hether they  can hope to  
keep pace w ith requirem ents to  the 
order o f 400,000 units a year in 
addition to  the num ber required  fo r 
replacem ents and o ther uses. A n
o ther fac to r in the production  of a 
large num ber o f sets will be the 
m a tte r of incentive, and its  relation 
to  income tax. Back of the con
scious or sub-conscious m ind of 
every com ponent and set m anufac
tu re r  is the though t th a t it  is no t a 
sound p o licy  to  run the p lan t to  
destruction  try in g  to  get record- 
breaking production  and paying 
record-breaking income tax . How 
much nicer to  tick along steadily, 
p u ttin g  in p len ty  of tim e on the 
overhaul and m aintenance of the 
plant, spreading the po ten tia l m ar
ket over a num ber of years, m aking 
a com fortable profit and paying a 
com fortable am ount of income tax.

I t  has been said th a t the p resent 
capacity  of the radio trad e  is be
tween eight and nine lim es w hat it 
was in p re-w ar years. I t  has been 
estim ated th a t if  all the  radio fac 
tories swung over to  the mass- 
p roduction  of receivers they  could 
p u t tw o sets in every home and one 
into every m otor car in the next 
twelve months. Then w hat would 
they do?

Some suggest th a t technical im 
provem ents, such as the in troduction  
of television and frequency m odula
tion can keep the m arket open in 
definitely, bu t I  th ink  the above 
fac to rs are  likely to  have the neces
sary  steadying effect to  avoid a 
boom and following depression.

(Another article on this subject is 
due in next months issue.)
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A. H. Brolly . . . Chief Engineer of 
It!elision Station Vf'BKB, Chicago, 
adjustslhe grid circuit of the E/mac 

■i-TL's in the Clan B linear stage 
of the video transmitter.

Air. Brolly calls attention to the Eimac 
1000-T's in the final stage of the Audio 
F\t Transmitter which operates at 65.75 
megacycles. It is a very stable amplifier 
o f good efficiency.

The video transmitter ope* ates at 61.2 5 megacycles; peak 
pr,u er output is 4 KUy which provides a television service 
throughout metropolitan Chicago and reaches suburbs 

out to 35 miles or more.

Eimac I52- J 's are used in the modulated stage and  
304- T ’s in the first Class B linear amplifier o f the video 

transmitter.

E. F. Cawthon and W. R. Brock art operating 
:rx  itatioM which has been broadcasting tele- 
tn fm  programs with the present equipment 
umce 1942 and began operation on a com- 

m enial schedule in October. I ()43

FOUOW THI LIAOCRS TO

ELECTRONIC TELESIS-/«//> iUnstrated.
Send fo r  a  copy now. The Science • /  
Electronics written in  simple language. 
Y o u 'll f in d  it  o f  i aluable assistance in 
explaining tltd ro n n s  to the laym an. 

No obligation.

l i m  mctUUOWH. INC.. m i  Son Motto Son Bruno, CoHf. 
Monh located a t; San tm rto, California and Salt la k *  City, Utah

Export Agents ■ frazor A Hansen 
301 Clay Street, Son fronting II. California. U & A

G rid  m odulation is em ployed at W B K .B  and a broad band 
o f  frequencies must be passed ip all stages fo llow ing  the 
m odulated am plifier. M u ltip le-tu ned  resistance loaded 
cou p ling  circu its are used betw een stages.

Perform ance, stability , dependability are good  reasons 
why Eim ac valves are to  be found in the key so ckets o f  the 
ou tstand ing new developm ents in E lectronics. B alaban & 
K atz , ow ners o f  television station W B K .B  o f  C h icago , 
offer p o ten t confirm ation o f  the fact that Eim ac valves are 
first choice  o f  leading E lectro n ic Engineers the w orld over.
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war

unskilled?

find you looking 
for any type of employment 

belong to the tragic ranks of the

If so, get to work immediately and join the 
ambitious young men who realise that Radio 
offers them limitless opportunities for ad
vancement and an assured future.

LOOK W H A T A .R .C . HAS DONE FOR 
TH IS MAN

*T m  blessing the day I started learning Radio 
ot the A .R .C. As things stand at present, I 
hove earned enough to cover all my expendi
tures. These include: (1) the Course paid 
for; (2) two meters, value pre-war £26—  
worth a lot more now; (3) four radios to 
learn on and experiment with, plus a fair 

omount of stock on hand, value roughly £15; 
ond, best of a ll, worth more than all, a 
decent future."

— H.B., Western Australia

G LUIN G WOOD W ITH  
RADIO WAVES

Incredible as it may 
seem, an R.F. "spot- 
gluer" has been tested 
under Active Service 

conditions similar to those of ordinary produc- 
tien. Exhaustive tests have clearly demon
strated that this process can successfully be 

used for tacking together layers of wood 
veneer. This operation is necessary to mould 
plywood shapes, such as aircraft fuselages, 
wing elements, stabilizers, etc. Here is a 
great new application of Radio which speaks 
well for the future. Truly it may be said 
"Radio wonders will never cease."

SECURE YOUR POSITION IN THE POST-WAR WORLD 
WHILST FOLLOWING YOUR PRESENT OCCUPATION

STAFF SUPFRI

YOU CAN STA RT RIG H T A W A Y
Of the many industries crying out for skilled 
men, none is more important to the Nation 
than Radio. We offer you the opportunity 
to enter Radio either in industry or in the 
fighting forces. Here Tare three good reasons 
why you will benefit if you become Radio 
Trained:—
1.— You will enter today's most progres ve

industry.
2.— You will be pulling your weight in the 

war effort.
3.— You will have a splendid career ahead of 

you when the war is over.

COSTS L IT T L E
Think of this— for a  few pence per day—  
actually less than many fellows spend on to
bacco— you can prepare yourself for a man- 
sized job in Radio.

AUSTRALIAN RADIO 
COLLEGE PTY. LTD.
Cnr. BROADWAY & CITY ROAD
SYDNEY - Phone M6391-M6392

Pki

PREVIOUS KNOW LEDGE
UN NECESSARY

You don't need a knowledge of Radio or Elec
tricity. We'll give you all you need of both 
— you'll start at the beginning, building up 
knowledge just as carefully and systematically 
as you would lay brick after brick in It* 
“•lace when buliding a wall. You get the 

nowledge you want presented in a  manner 
that makes it easy to learn FAST.

SEND FOR TH IS  
FREE BOOK

First thing to do if 
you want to secure 
the facts about Radio 
Is to send in for 
"Careers in Radio and 
Television," a lav
ishly illustrated book 
published by the Col
lege and available to 
approved enquirers. 
Send in coupon your 
copy now. It's free 
and post free.
► ^ ^ ^ ^ ^ '■k ̂  ^ ^ m m ^ •■k >». m m. m ̂  n
• To Mr. L. B. GRAHAM , Principal,
'  Australian Radio College Pty. Ltd.

Broadway, Sydney. 'Phone, M 6391-2  
t Dear Sir,— I am interested in Radio. Please 
t send me, without obligation on my port, 
t the free book, "Careers in Radio and Tele- 
f vision."
• NAME ...................................
• ADDRESS .............................. .............................
'  ....................................................................  A.P..W.2.
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