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'T’HIS m agazine is designed to p resen t students w ith  cu rren t news an d  
info rm ation  affecting th e  field of Electronics. Articles dealing w ith 

general business subjects, which in  m any cases the  s tuden t finds neces
sary  for h is complete success, will also be included. To enable readers 
to  obtain  original articles, details of th e  origin of any condensed m a tte r 
will be quoted.

TI/TR. BASIL ORR, at the Annual Meeting of the Chamber of Manufac
tures of N.S.W., made some sound, commonsense statements.
“. . . We have six years of w ar w astage to m ake up. Let us have th e  

h ighest possible s tan d ard  of living th e  country can afford. M anufacturers 
w an t i t  th a t  way. To p u t i t  on a purely commercial basis, if you like— 
i t  is good for business. By all m eans le t us have all th e  social am enities 
th a t  are  w ith in  the  capacity  of a soundly financed, sanely and  in te lli
gently  governed com m unity: T hat, too, suits m anufactu ring  industry. 
By all m eans, le t us spend millions of pounds on these things. B ut le t 
us never forget th a t, first of all, we m ust earn  th e  millions before we 
can  spend them . T h a t m eans work—production. And because of th e  
w elter of destruction  and  th e  pain  and  m isery of the  la s t half-dozen 
years, i t  will m ean h a rd  work, and  plenty of it. . .”
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HOW TO GET A RADIO JOB
rT'HERE’S a big re-shuffle going on in  em ploym ent. W ith th e  sudden 

sw itch over from  w ar to peace m any people are  th ink ing  of changing 
th e ir  w ar-tim e occupations for peace-tim e jobs of a perm an en t na tu re . 
A part from  civilian activities in  job change-over, in  th e  Fighing Forces 
alone, th ere  are some hundreds of thousands of m en who, keenly an tic i
p a ting  th e ir  discharges, are  in  m any cases w ondering w hat th e ir  chances 
m ight be of getting  in to  th e  em ploym ent of th e ir  desire. A lthough a big 
percentage of m en to  be discharged will have th e ir  old jobs to  go back 
to, nevertheless m any fellows will wish to  m ake an  a ttem p t to  get in to  
som ething new before finally settling  down.

All told, quite a big slice of the 
population of th is continen t is m ade 
up of people who, a t  the  m om ent, 
are w anting  to change over the ir 
occupations for one reason or a n 
other.

From  le tters  we receive a t  the  
College, it  is ap p aren t th a t  quite 
a  num ber of A.R.C. studen ts find 
them selves in  th is  category, p a r ti
cularly those in the  F ighting 
Forces. You all know th a t  the  
College sets out to  give w hatever 
assistance is possible tow ards 
obtain ing suitable em ploym ent for 
students, and  it  is w ith th is sen ti
m en t in m ind th a t  we offer the  
following suggestions:

F irst and  forem ost it m ust be re 
m em bered th a t  th e  direction of 
people to  em ploym ent still rem ains 
in  the  h an d s of the  M anpower 
A uthorities, w ith th e  exception of 
those under 18, over 45 years of 
age, and  discharged Service person
nel. However, it  is an tic ipated  th a t  
M anpower Controls will be relaxed 
in  the  very n ear fu tu re , and  your 
N ational Service Office will th en  
operate in  an  advisory capacity.

A nother point, th e  College does 
no t guaran tee positions for s tu 
dents. W hilst th e  College Employ
m en t Service is approached m any 
tim es by reputable firms for su it
able employees, we ac t stric tly  in 
a n  advisory capacity. I t  is our aim  
and  our pleasure to assist a  s tu 
den t to  obtain  the  position he re
quires by telling him  of those firms

where we know positions m igh t be 
available, th e  nam e, if possible, of 
the  correct person to contact, and  
also, a t  th e  sam e tim e, we can 
assist by suggesting to the  studen t 
th e  proper m anner in  w hich he 
should approach his prospective 
employer.

U nder existing circum stances, 
w ith  so m any students w ishing to 
change over to radio em ploym ent, 
both in  civilian life and  in  the 
F ighting  Forces, and  also w ith  still 
a g rea t deal of em ploym ent control 
in the  hands of the M anpower 
Authorities, we feel th a t  the  best 
way we can assist you is to make 
suggestions as to how you can lo
cate positions. A num ber of m anu
fac tu ring  and  servicing firms re
quire th e  services of tra ined  men, 
and  our m ain  suggestion is th a t  
you con tac t these firm s direct. In  
the  case of radio m anufacturers, 
you can obtain  a comprehensive 
list of these organisations by re fer
ring  to  th e  Classified Section in  
th e  Telephone Directory. Pick out 
the  nam es of th e  people who are 
han d iest to  you and  whom you 
know to be go-ahead organisations. 
Take each one in  tu rn  and  w rite 
each firm  a le tte r se tting  out your 
previous experience, your age, 
w hether you are m arried  or single, 
m ention th a t  you are tra in in g  in  
radio w ith th e  College, and  indeed 
set out any points th a t  you feel 
would carry  weight when m aking 
an  enquiry for a  position or seek
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ing an  interview w ith your employ
m ent in mind. Perhaps a t th is 
stage a  suggestion in the  form  of 
a sample le tte r will help.
To the  E m ploym ent Officer,
X .Y.Z. Radio Company,
Sydney, N.S.W.
Dear Sir:

I am  taking the liberty of send
ing this letter to you because I am  
seeking a position as a radio tester  
w ith  a reputable firm . The high  
quality of your products impresses 
m e very m uch, and the X.Y.Z. 
Radio Com pany’s policy appears to 
be a progressive one. 1 feel th a t if 
I can become placed icith a firm  
th a t is going ahead, I too will go 
ahead w ith  it.

Briefly, m y qualifications are as 
follows: —
Tra in ing:

At the  m om ent 1 am stu d y
ing the  A.R.C. Radio Engineer's 
and Servicem an’s Course, and 
to date have com pleted ap
proxim ately tioo-thirds of this 
course. A fu ll report of same 
m ay be obtained from  the Aus
tralian Radio College, 206, 
Broadway, Sydney.

Radio Experience:
For the  past twelve m onths I 
have been carrying out part- 
tim e radio service work in  m y  
district. During th a t period 1 
have repaired approxim ately  
100 receivers of all types. I 
also possess m y cnvn testing  
gear.

Present E m ploym en t:
For the  past three years I have  
been working as a m achin ist at 
the  G overnm ent A ircraft Fac
tory. I have sound knowledge 
of factory and workshop rou
tine, together w ith  an appre
ciation of the  necessity to do 
a job thoroughly.

Married, w ith  One Child:
A t the  m om ent I am  purchas
ing m y own hom e through a 
building society and, conse

quently, am in a settled posi
tion.

References:
Excellent references can be 
supplied as to character and  
ability to carry out any work 
I undertake. These could be 
brought along w ith  m e should  
you be k ind  enough to grant 
m e an interview.

Due to early term ination of de
fence contracts, m y employers 
would be ivilling to grant m e a re
lease im m ediately, if  required. 
Furthermore, they have kind ly  o f
fered to raise no objection m y ta k 
ing tim e off for an interview if 
necessary. Consequently, if you 
have a position as a radio tester or 
another position of a similar 
nature available, and if you would 
be k ind  enough to grant m e an  
interview, I can call at any tim e  
convenient to you. A telephone  
message m ay be left, if necessary, 
at this num ber—101314.

Yours fa ith fu lly ,
This le tte r is offered as a sugges

tion, and  should be altered  to suit 
your individual circum stances. 
Portions can be deleted, additions 
made, bu t bear in m ind th a t  it  is 
essential to incorporate in a letter, 
when you are seeking an  interview 
w ith em ploym ent the object, 
enough inform ation about yourself 
to make a prospective employer in 
terested  enough to call you in  for 
an  interview.

A nother good plan to adopt 
when seeking a position for your
self is to advertise in the  “Posi
tions W anted” column of your 
daily newspaper. Radio trade pub
lications can also be used to good 
effect, because a publication of th is 
n a tu re  is d istributed specifically to 
the  very people you wish to con
tact. L

MEN IN UNIFORM 
Now th a t  the Pacific War is over, 

we know how you feel. You know 
th a t  before very long you will ob
ta in  your discharge, and  you are

(Continued on page 8)
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RADIO SERVICE  IIIVTS

Visual Fault Finding
W h en  se rv ic in g  rad io  re c e iv e rs  it  is 

su rp r is in g  th e  n u m b er o f fa u lts  t h a t  car. 
be lo ca ted  by v isu a l m eans. F o r in s ta n c e  
if th e  p la te s  of th e  rec tifie r  becom e red  
l\o t w h en  th e  re c e iv e r  is  sw itc h ed  on, 
i t  is p ro b ab ly  due to  th e  firs t f ilte r  con
den se r be in g  sh o r te d  o r b roken  dow n, or 
a  sh o r t  from  th e  re c tifie r  fila m e n t to 
e a r th . A n o th er com m on in d ica tio n  th a t  
you will com e acro ss , is th e  sc ree n  of the  
o u tp u t tu b e  becom ing  re d  hot. T h is  ind i
c a te s  th a t  th e  p la te  c irc u it  is open due 
to  th e  in p u t tra n s fo rm e r  b u rn in g  out, 
th is  w ill re su lt  in no so und  from  the 
sp e ak er.

If th e  re c tifie r  h a s  a  b r ig h t  p u rp le  glow 
insid e  th e  g la ss  bulb, acco m p an ied  by 
sp a rk s  an d  flashes th is  in d ic a te s  th a t  
th e  tu b e  h a s  becom e g assy , d u e  to  a ir  
leak in g  in to  th e  tu b e . T he tu b e  should  be 
rep laced  o th e rw ise  i t  will d am ag e  th e  
pow er tra n sfo rm e r .

B y lis te n in g  to th e  rece iv e r  i t  is also 
possib le  to  fo rm  an  id ea  a s  to th e  cau se  
of c e r ta in  fa u lts . I f  th e  re p ro d u c tio n  is 
ve ry  d is to r te d  th e  tro u b le  is a lm o st c e r
ta in  to lie in th e  aud io  sec tion  of th e  
rece iv er, an d  could be cau sed  by any  
of th e  fo llow ing d efec ts . P la te  load  of 
th e  d e te c to r  be in g  open. L e a k y  coupling  
co n d en se r  betw een  th e  d e te c to r  and  
o u tp u t tubes . W eak  d e te c to r  o r  o u tp u t 
tub e . C a th o d e  b y p ass  co n d en sers  of th e  
e lec tro ly tic  ty p e  d ried  up. G rid leak  on 
o u tp u t tu b e  open o r  gone up  in value  
c a u s in g  th e  tu b e  to  block. B ias re s is to rs  
on pow er o r  d e te c to r  tu b e s  w hich  a re  
open or h av e  a lte re d  th e ir  value. The 
sp e a k e r  shou ld  also  be in sp e c ted  to see 
th a t  th e  voice coil is n o t ru b b in g  on the  
pole piece.

A n o th e r  qu ick  te s t  th a t  can  be m ade 
is to  p lace  th e  finger on th e  cap  o f  th e  
d e te c to r  tube . If  a  loud hu m  or squeal 
is h e a rd  you m ay  a ssu m e  th a t  th e  re 
ce iv er is w o rk in g  from  th a t  po in t. T h is 
te s t  only app lied  to diode d e te c to r , w ith  
th e  g rid  b ias ty p e  it  is som e tim es neces
sa ry  to  rem ove th e  g rid  cap  first.

Any Faulty Power 
Transformers

If  you h av e  a n y  on h a n d  do n o t d iscard  
th em , th e y  m ay  be useful.

I f  th e  h ig h  vo ltage  seco n d ary  is open 
th e  tra n s fo rm e r  is  s till u se fu l a s  a  
filam en t su p p ly  source.

If only  h a lf  th e  h igh  v o ltag e  secon
d a ry  is open th e  o th e r  h a lf  m ay  be used  
in a  h a lf  w av e  rec tifie r  c ircu it.

Tf th e  h ig h  v o ltag e  w ind ing  is sh o rted  
it is u su a lly  possib le  to  b u rn  o u t th e  
sh o r t by co n n ec tin g  th e  a ffec ted  w ind ing  
to  th e  240 V. A.C. m ain s w ith  a  low 
re s is ta n c e  a p p ro x im a te ly  l ohm. ac ro ss 
one of th e  filam en t w ind ings. Of co u rse  
m ak e  su re  th e  tra n s fo rm e r  is e n tire ly  
d isc o n n ec ted  from  th e  se t  when doing 
th is .

If th e  p r im a ry  of th e  pow er t r a n s 
fo rm er is open, th e  h igh  v o ltag e  secon
d a ry  can  be u sed  a s  a  filte r choke.

Serv ice (U .S .A . )  — June 1945.

Time Saving Hint
M ake use  of th e  hom e rad io  se t  in your 

se rv ice  w ork . If you do no t posses an  
o sc illa to r  an d  you w a n t to  check  th e  
l.F . s ta g e s  of a  fa u lty  rece iv er, co n n ec t 
th e  tw o c h a ss is  to g e th e r , th e n  a  w ire 
ta k e n  th ro u g h  a  p a p e r  co n d en se r  from  
th e  g rid  lead  of th e  firs t o r  second l .F .  
tra n s fo rm e r  of th e  hom e re c e iv e r  will 
c a r ry  th e  in te rm e d ia te  freq u en cy  o u tp u t. 
N a tu ra lly  th e  rece iv e r  u n d e rg o in g  re 
p a irs  w ill hav e  to  o p e ra te  a t  th e  sam e l .F .  
a s  th a t  of th e  hom e receiver.

I N V E R T E D - C  H A S S IS  H O L D E R  
Th is  chassis holding scheme is very  
handy, and it m ay  be converted into a 
subtant ia l  p a r t  of the  bench when not 
in use. The  essentials are shown in 
the d iag ra m , the shelf under the  bench 
being unsed for  support of speaker or 
m idget  cabinet, leaving the  top of the  
table e n t ire ly  c lear for  the  test equip
ment. A series of holes is dril led along 
the edge of the  sliding m em ber  to 
coincide w ith  holes in the sheet metal  

section, so th a t  the ice pick, when  
placed through the  
two , w i l l  p revent  
the slid ing piece 
from  moving out of 
place. T h e  dowel-  
pins are moved into 
such holes as are  
m o s t  convenient  
for  the par t icu la r  
chassis under re
pair . I t  is pre fer 
able to cover the  
m etal portion of 
the  bench w i th  in 
sula t in g m ate r ia l ,  
such as l inoleum.—  
“ R a d io c ra ft,"
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A Student Otters Some Sound Advice
D ear F e llo w -stu d en ts:

B efo re  I begin  th is  n a r ra tiv e , I w a n t to a sk  you a  s tr a ig h tfo rw a rd  questio n , 
th o u g h  you m ay  th in k  it  p e r t in e n t— “ H av e  you ev er been up  a g a in s t  i t? ” F o r  if 
you h av e  n o t, m aybe you w ill be u n ab le  to  a p p re c ia te  to  th e  full w h a t 1 am  a b o u t 
to  te ll you.

In th e  f irs t place, le t  m e s ta te ,  I a m  a  m arried  m an  w ith  a  fam ily  of th re e  young  
sc a llyw ags. M y ag e  is now  43 y e a rs . A fte r  a  g r e a t  deal o f s ic k n ess  in th e  hom e, 
inc lu d in g  th e  d e a th s  of ch ild ren , a b o u t fo u r y e a rs  ago, I sto o d  w ith  th e  g ra n d  sum  of 
£4/10/- to  m y cred it, a f te r  se lling  m y D odge tru c k  to p ay  m y h o sp ita l deb ts . T h a t  w as 
m y position .

O ne d ay  I rece ived  a  le t te r  of e n q u iry  from  a  g e n tle m a n  n am ed  L. B. G rah am , 
of th e  A. R. College, a sk in g  m e if 1 h ad  ever th o u g h t of a  c a re e r  in th e  rad io  w orld. 
W ell, I h a d n 't ,  an d  if I h a d  I co u ldn ’t  affo rd  it.

1 d id n ’t  a n sw e r  th a t  le tte r , b u t I d id n ’t  d es tro y  it ;  I tu c k e d  i t  a w a y  in a  d raw er. 
L a te r  cam e a n o th e r , an d  ov er a  period  severa l, all of w h ich  sh a re d  th e  sa m e  fa te . 
T h e  seed  h ad  been sow n.

One day , w hile to ilin g  o u t in th e  su n  w ith  a  p ick  an d  shovel, th e  th o u g h t cam e 
to  m e: “H e  is a  p e r s is te n t  ch ap  th is  G rah am ; L w onder if I c an  m ak e  i t? ” I h ad  
no th in g , a n d  kn ew  even less of rad io , y e t I h ad  re a d  of o th e rs  w ho h ad  m ad e  good.
I spoke to  th e  w ife th a t  n ig h t  ab o u t it. “ Y ou 're  too old to  s t a r t  a n y th in g  like th a t  
now ; an d , besides, how  a r e  you go ing  to  p ay  for i t? ” sa id  th e  w ife. “M um ,” I  sa id . 
“I ’ve £4/10/- a n d  h av e  you ev e r know n mei to  s t a r t  a n y th in g  y e t w ith o u t see ing  
it th ro u g h  to  a  fin ish? “N o ,” sa id  th e  w ife; ‘‘you’re  too m u lish  to give in, b u t th is  
is d iffe ren t; y o u ’re  too o ld !”

I w ro te  th a t  n ig h t to  th is  M r. G rah am , ex p la in in g  m y po sitio n —in  fac t, to ld  h im  
m y s to ry  com p le te—a sk in g  fo r h is  ad v ice  a n d  can d id  opinion. On h is  rep ly  d e 
p en d ed  m y  £4/10/- a n d  m y fu tu re .

Mr. G ra h a m 's  rep ly  w as sy m p a th e tic  an d  k in d ly ; h is  adv ice, th a t  he fe lt positive  
1 could m ak e  it;  h is  te rm s, £1 p e r  m o n th —m ore if 1 could o r fe lt like it  a t  a n y  tim e. 
T h e  w ife ’s w arn in g  n o te  cam e in h e re : “ If  you sp e n d  th a t  £4/10/-, see  th a t  you d o n 't 
w a s te  i t .” W ell, read e r, you can  be th e  ju d g e  of th a t!

W ith in  th e  firs t six  m o n th s  1 h ad  pa id  th e  p rice  of m y course. Did I s tu d y ?  
One o ’clock in th e  m o rn in g  w as e a r ly  to  bed a t  tim es, b u t i t  w as w o rth  it. A t the  
end  of tw elv e  m o n th s  I h a d  b o u g h t m yse lf a  m u ltite s te r , an d  ev e ry  p enny  I could 
g e t  hold of w e n t in to  old, o bso le te  se ts  to  p ra c tise  on.

W ell, I rem em b er m y  f irs t  se t: I t  seem ed  a  m aze of w ires an d  s tra n g e  p a r ts . 
I ’d h av e  th e  lesson sh e e ts  on one side  an d  th e  m e te r  on th e  o th er, m o th e r  a n d  ch ild 
re n  s ta n d in g  ro u n d  ev er w a tc h in g  dad. I t  w as  a  sh o rt-c ircu ited  co n d en se r  from  
th e  sc ree n  of th e  d e tec to r . N o v o ltag e  p assed  th e re  an d  only  5 volts on th e  m e te r  
T h a t’s  i t ;  I w onder if I ’ve g o t one; no only  a  .5. I ’ll t r y  th a t .  T he wife, an x io u sly : 
“ Do ydu th in k  it  will g o ?” “ I t  sh o u ld ,” I sa id . “V o ltages O .K., co n d en ser m ig h t 
u p se t it  a  b i t .” T hen  th e  t r ia l—everyone s ta n d in g  a ro u n d  w ith  b a te d  b re a th , in 
c lu d in g  m yse lf an d  a  v is ito r . C lick, she w as on, an d  a  ru sh in g  sound  fro m  the  
sp e ak e r. A round  w e n t th e  p o in te r—a n d  lo an d  behold, m usic!

I b o u g h t m ore se ts  an d  s tu d ie d  a s  I n ev er h ad  before. Jo b s  s ta r te d  to  ro ll in, 
an d  so d id th e  cash . I w ro te  to  M r. G rah am  a n d  to ld  h im  a b o u t it. H e encou rag ed  
m e, he p u b lish ed  an  e x tr a c t  fro m  m y le tte r , a f te r  a  w hile gav e  m e F R E E  a d v e r t is 
in g  m a tte r ,  a n d  now  he  is go ing  to  p u b lish  th is—I hope to  benefit you.

A t th e  p re se n t tim e  I s ta n d  m in u s  m y s ta r t in g  £4/10/-, b u t le t m e g ive you my 
l is t  of a d v a n ta g e s :—I s ta n d  a  tra in e d  m an , th a n k s  to  th e  efficiency an d  sim p len ess 
of th e  A.R. College t r a in in g  co urse  . . .  I hav e  m y ow n b u sin e ss  in tow n .. . I hav e  
p a r t  o f a  sh o p  ow ned by th e  a g e n t of a  w ell-know n rad io  firm  a n d  I hav e  ‘a ll th e ir  
re p a ir  w ork . .. My sto c k  of va lv es w ould m ake y o u r m o u th  w a te r , over 150 .
T h ree  te s t  m e te rs  an d  sp a re s  . . .  I h av e  paid  £250 cash  on a  hom e . . .  I hav e  a  

ru n a b o u t fo r m y w ork . . . My w orkroom  a t  hom e here  h a s  10 se ts  in a t  p re se n t 
fo r re p a irs , an d  I have  m ore to  collect.

A ny of you fellow s can  do th e  sa m e  if you c a re  to do it. P u t  your nose to the 
g r in d s to n e  of s tu d y  an d  effo rt, a n d  don’t  g ive up ; th e re ’s to n s  of room  in th e  rad io  
w orld  fo r you. If you w a n t ad v ice  o r  help, w r ite  to th a t  v e ry  p e rs is te n t g en tlem an  
—bless h im !—Mr. L. B. G rah am , of th e  A.R.C.

I on ly  w ish  th e re  w ere m o re  a d e q u a te  w ords fo r sa y in g  “ T h an k  yo u .” I t  seem s 
so l i t t le  to  sa y  fo r rece iv in g  so m uch. I am  m ore th a n  g ra te fu l. I f  you c a n  help 
th e  College in an y  w ay  a t  all, I will a lw ay s co n sid er it  m y  d u tv  to  do so fo r i t  is 
only th ro u g h  th e ir  e ffo rts th a t  I  a m  w h ere  1 am  to-day. I f 'm v  su ccess w ill g ive an y  
fe llo w -s tu d en t th e  des ire  to  c a r ry  on an d  s tic k  to th e  College, I ’ll con sid er m yse lf 
re p a id  fo r th e  tim e  I h av e  sn a tc h e d  from  m y w ork to  w r ite  th is .

Good lu ck  a n d  v e ry  b es t w ishes to you all.
Y our F ellow -stu d en t, H . E. BOO TH.
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T E L  E V \ S  I 0 N N E W S

J. L. BAIRD'S ADVANCE

Mr. Baird’s 600 line colour televisor, The screen receives either 
600 line colour pictures or by pressing a bu tton  ■the B.B.C., 405 
line monochrome pictures. I t  measures 2' 6" X 2' 0". The set in 
cludes an autom atic record-changing radiogram and an all-ioave 

wireless receiver

As yet few people have realised 
the rem arkable ex ten t to w hich 
television has advanced, and, as he 
did in  the beginning, so still does 
Jam es Logie B aird claim prior suc
cess.

As late as 1926 there  had  been no 
practical success, the televised im 
age being no th ing  more th a n  a 
m ere shadow gragh. On January  
27, 1926, however, for the  first time, 
true  living pictures — th a t  is im 
ages modelled by ligh t and  shade 
— were shown by a system of tele
vision invented by J. L. Baird.

Little has been heard  of the “

ing spo t” during the w ar years, 
bu t the accom panying photograph 
taken  in 1940 gives some idea of 
the  h ig h , definition a tta in ed  by 
Baird.

Employing a cathode ray tube 
featuring  th ree  electron guns, and 
colour sensitive fluorescent screens, 
together w ith  optical ligh t am pli
fication has resulted in the  “impos
sible” — P erfect definition — n a 
tu ra l colours — and stereoscopic 
reproduction.

TKUCYISION
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T E L E V I S I O N  N E W S

Frequency Modulation and Television in Australia
In w e lco m in g  the en qu ir ies  m ade recen t ly  into broadcasting by a special  
P a r l ia m e n t a r y  C om m it te e ,  the A u s tra l ia n  Fe dera t ion  of C om m e rc ia l  B ro ad
casting Stat ions, th ro u g h  its P res ident,  M r .  A. C. Paddison, presented a 92 
page repo rt  covering its v iew s on Frequency M o du la t io n  and T e lev is ion  during  
th e  post w a r  period. Some of the m ain fe a tu res  of th is  report  are p re 
sented here.

Frequency Modulation
Should F.M., asks the  report, be 

adopted in Australia, and  if so, 
w hat are the  soundest p ractical 
steps th a t  should be taken  to ensure 
the sm ooth transition  from  A.M. 
to F.M.? These questions it  is pointed 
out affect the  en tire fu ture trend 
of broadcasting in th is  country. 
Frequency M odulation is no t a cult 
or a cure all, bu t a technical system 
which provides very definite a lte ra 
tion to the  existing A.M. system. 
I t  has definite advantages, bu t de
finite disadvantages when applied 
to A ustralian conditions.

Several pages are devoted to the 
technical considerations of F.M. in 
the U nited States, the  conclusion 
being draw n th a t  the  advantages of 
noisless and staticless reception 
w ith F.M. are counteracted  by lim i
ta tion  of range.

Tone fidelity of F.M. is discussed 
exhaustively, one im portan t m a tte r 
stressed being th e  line facilities 
provided by the Post Office for 
tran sm itte r and for relays between 
sta tions provide only for a range 
of 5000 c/s, and  unless those facili
ties were improved, it would be 
necessary to broadcast d irect from 
the tran sm itte r to obtain a 15,000 
cycle reading.

In  consideration of tone fidelity 
it is necessary to be realistic. W hat 
percentage of the population is ac
tually  concerned in  h igh fidelity 
reproduction ? If the  average ear 
could discrim inate the  differences in 
tone, then  there would be wide

spread dissatisfaction w ith existing 
stan d ard  receivers. How m any 
people are able to tell when the 
valves in the ir receivers are not 
providing 100% results in reproduc
tion ?

A ttention is given to the possi
bility of radio relay stations if the 
Post Office is unable to ad ap t its 
facilities to provide a 15,000 cycle 
response, bu t it is shown th a t  if 
carried out to its logical conclusion 
w ith walkie talkies, it  is possible 
to visualise a completely new sys
tem  in com petition w ith the tele
phone and telegraph systems.

In  concluding its exhaustive p re
sen tation  of all angles of F.M., the 
Federation sta tes  th a t  it has a 
completely open m ind, and  th a t  it 
is anxious th a t  the technical ad 
vantages of F.M. should be made 
available as soon as possible to the  
people of A ustralia. At the  same 
time i t  is anxious th a t  the in terests 
of the  people be protected.

T elevision
This section, as w ith F.M. is full 

of valuable and  in teresting data. 
To the laym an, perhaps the most 
revealing angle is provided in a 
parag raph  taken  from a report on 
television by M aurice Zolotow (Am
erican Coronet 1945). I t  re a d s : —

‘‘Tuning a telecast isn ’t  quite the  
simple m a tte r of snapping on your 
radio. About 15 m inutes of tw irling 
and  ad justing  a re  necessary. I t  
takes the  neophyte a week or so to 
Set the  knack of it. There are  six

*  (Continued on page 8)



Frequency Modulation and 
Television in Australia

(C ontinued from  page 7)

knobs on the set, the  first two con
trolling the  image. As you tune in 
your screen suddenly becomes filled 
w ith a scram ble of w hat seems like 
dozens of wiggling, squirming, ag i
ta ted  worms: you calm  down the 
squiggles by playing w ith the knob 
m arked “horizontal ho ld”, and  then  
you work another knob m arked 
“vertical hold”.

“Gradually, the wavy, nervous 
lines come into focus and become 
an  image. I t  is like the image on a 
photograph taken  by an  am ateur 
on the average cam era. Around 
the edges of the screen the  figures 
are blurry, and  in  the  background, 
the  figures are frequently distorted 
and  dwarfed. But engineers have 
overcome the flickering jerky qual
ity of p re-w ar telecasts, and to-day 
a television program m e — if it  is a t 
all smoothly p roduced— is excit
ing en terta inm ent. You have to sit 
pre tty  close to the screen, and  you 
have to darken the room, for best 
results.”

I t  is inadequate to dispose of this 
extensive Federation report as it 
effects television by merely quoting 
extracts. To be appreciated, of 
course, it  should be published in 
its en tirety , but no journal has 
th a t  am ount of space.

In  all, the  report prepared  by the 
A ustralian Federation of B road
casting S tations sets fo rth  about 
the  m ost im partial and  absorbing 
coverage pf all angles affecting  the 
fu tu re  of F.M. and  television in 
A ustralia. Its  trem endous scope, 
im m ense care in  presen tation , p ro
lific detail, and  w ealth  of in fo r
m ation upon existing facts govern
ing p resen t and  possible fu ture 
broadcasting are amazing.
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Sunday school teacher, pointing to 
elaborate  picture  of the angel G abr ie l—  
“ N o w  who is this., ch i ld ren ?” 

“ P a ra t ro o p ,” said l i t t le  W i l ly .

How to Get a Radio Job
(Continued from  page 3)

wondering w hether to go back to 
your old job or to take up a new 
one, perhaps in  radio. I t  is the 
sincere wish of the College to  assist 
you studen ts who are in uniform  
to become rehab ilita ted  as quickly 
as possible, bu t please do no t w rite 
asking if positions are available, or 
how you should go about getting  a 
position; if you do not know the 
date of your discharge. I t  is an  
impossibility for any firm to sta te  
th a t  they are willing to place a 
certa in  individual in  a position if 
they do not know when th a t  per
son will be available. W hen you 
have a definite official date for 
your discharge, th en  by all m eans 
w rite to any firm  about a position. 
At th a t  tim e you will be able to 
s ta te  in a le tte r the  exact day 
upon which you are  available, and 
the prospective employer will then  
be in  a position to say definitely 
“yes” or “no.” In  the m eantim e, 
you are advised to prepare your
self as thoroughly as possible to 
take up civilian life once again.

R AD IO  P R O D U C T IO N  
C O N TR O LS EASED

A t th e  m o m en t p e rm its  to m a n u fa c tu re  
rad io  re c e iv e rs  h av e  been  issued  to  m an u 
f a c tu re rs  on a  m o n th ly  quo ta , b ased  upon 
th e  a v e ra g e  of 1937-8-0. I t  is a n tic ip a te d  
th a t ,  befo re  long, u n re s tr ic te d  m a n u fa c 
tu re  o f rad io  b ro a d c a s t rece iv e rs  will be 
resum ed , w hich  w ill p robab ly  also  apply  
to ra d io g ra m s , b a tte ry -o p e ra te d  p o r t
ab les , e tc . F u rth e rm o re , th e re  is  abso 
lu te ly  no con tro l now  on a n y  type  of 
rad io  se t  be in g  sold to th e  public.

O th e r  co n tro ls  lifted  include th e  m an u 
fa c tu re  of m usica l in s tru m e n ts , a d v e r t is 
ing m a te r ia l, d ish w a sh in g  m ach ines, 
vacuum  clean ers , an d  d o m estic  w ash in g  
m ach in es .— “ R adio  an d  E le c tr ic a l R e
ta ile r ,” S ep t. 13.

S O R R Y — W e  are  late again  w ith  
this m o n th ’s “ Serv ice.” Th e  con
t in u a t io n  of the p r in t ing  s tr ike  is 
the reason. W e  will  do our best 
to have October and Novem ber  
edit ions out before the end of 
Novem ber.
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Recording Laboratory -
TT does not appear to be generally known th a t  one of th e  m ost m odern 

and  elaborate sound-recording laboratories in  the U.S.A. is installed 
in  th e  library of Congress, Music Division, a t  W ellington, B.C., under 
th e  direction of the  L ibrarian , Archibald MacLeish.

The need for such a laboratory first 
expressed itself through the popular 
demand for duplicates of the record
ings in the Library’s Archive of Ameri
can Folk Song. For many years the 
Library oi Congress has sponsored a 
schem e for recording American folk 
music in the field from the mouths of 
contemporary singers. A collection of 
10,000 songs on discs, cylinders, etc. 
has been accumulated under the direc
tion of John A. Lomax, Honorai-y Cu
rator, to form one of the largest col
lections of its kind in the world. How
ever, only students who were free to 
come to the library or enthusiasts 
who . could afford to have expensive 
copies made were able to use the lib
rary’s vast collection.

The Carnegie Corporation, in 1940, 
made a grant of over 41,000 dollars 
for the installation of a com plete labo
ratory for duplicating gramophone re
cordings of all types, for m aking mas
ter recordings that can he pressed  
and distributed, for originating broad
casts and for making transcriptions 
(16-in. 33} r.p.m. discs) for radio trans
m issions. In addition, a mobile sound 
unit and a number of portable record
ers were purchased for use in the 
gathering of “on-the-spot" material 
and other field recording work.

Through the facilities of the labora
tory it is now possible for schools, 
libraries and individuals to obtain re
cordings for home study of rare Ameri
can folk music, poetry, etc., and con
temporary U.S. history and culture 
can be recorded for future generations 

E Q U I P M E N T
The technical equipment of the la

boratory includes RCA 88A and Ml- 
3044 microphones, used in the main 
studio, and in the recording room a 
large four-panelled rack houses: (1) 
Hallicrafters SX-28 receiver and Hal- 
licrafters S-31 FM-A.M high-fidelity 
RF tuner (specially chosen for record
ing radio transm issions with optimum

quality and low back-ground n o ise );
(2) 3-channel RCA 85B pre-amplifier, 
dual-channel line equaliser, patch 
panel, 40D amplifier and 94-D monitor;
(3) 3-channel pre-amplifier meter 
panel, patch panel, duplicate R.C.A. 
40-0 amplifier and 94-0 monitor;
(4) Presto 55-watt recording ampli
fier and cutting-head bridging-monitor 
amplifier. The patching panels permit 
various possible interconnections of 
apparatus to be made and allow moni
toring at alm ost any point of the cir
cuits.

Two Scully recording lathes, fitted 
with RCA Ml-4887 heads, with a pair 
of Presto 6N recording units, comprise 
the actual cutting apparatus. These  
precision Scully machines have an 
automatic run-out spiralling device 
and many other useful features, in
cluding a special relay -  operated 
change-over circuit to switch the 
modulation from one cutting-head to 
the other instantaneously by push
button control.

“ D U B B I N G ” A P P A R A T U S
As the production of duplicate re

cordings, up to as many as 200 in one 
week, from the collection on the shel
ves of the library is an important 
part of the work of the laboratory, 
considerable attention has been paid 
to the re-recording oi* “dubbing” ap
paratus. The main dubbing-table has 
several pick-ups, including Brush PL- 
20 and RCA models, each adapted to 
give the best results w ith certain  
types of records. Various cut-off, taper 
filters and equalisers, mostly used in 
transcription work, are located on this 
dubbing-table, to which also is con
nected a variable frequency generator 
that enables old records, originally 
recorded at speeds other than normal, 
to be copied, as the speed of the 
turntable can be adjusted until the
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best quality of reproduction is ob
tained.

R E S T O R I N G  O L D  R E C O R D S

An interesting aspect of the work 
undertaken in this laboratory lias been 
the repair and restoration of old cy
linder and disc recordings, of which 
som e specim ens are of unique his- 
toriqal value. Many of the cylinders 
reach the laboratory in dirty and 
cracked condition covered with mould, 
and have to be cleaned before being 
transcribed on to “cellu lose” direct 
playback discs, but the minimum ol' 
treatment is applied as the grooves are 
som etim es damaged by this operation. 
Another difficult problem is cracked 
cylinders and discs, but the labora
tory technicians are experimenting 
with a machine to elim inate the worst, 
effects of such cracks and scratches.

The cylinders are copied on a simple 
rebuilt “Dictaphone” machine with 
which can be used several specially  
designed vertical pick-ups, i.e.. a 
photo-electric model made by the Phil 
co company, a lightw eight electro
m agnetic model, or a special crystal 
unit. Four feeds, namely, 100, 150, 160 
and 200 tracks per inch, have enabled 
the machine to handle all the cylin
ders so far encountered, but the trans
cription turntable has been made con
tinuously variable to cope with rota
tional speeds varying between 50 and 
225 r.p.m.

The sound level on m ost of the 
acoustically-recorded cylinders is very 
lowr, and the useful frequency range 
recorded was usually between about 
250 and 3,500 c /s ;  hence careful appli
cation of equalisers is needed to allow  
a disc transcription of tolerable qual
ity is to be made.

The portable or field recording 
equipment of the laboratory consists 
of nine complete portable recorders 
and a fully-equipped mobile sound 
truck. All the portable units compdis- 
ing sm all 12-in. and 16-in. slow-speed 
models, have self-contained power sup
plies, operating from storage batteries 
as well as several w ith petrol char
gers for recharging batteries when 
commercial power is not available. 
The sound truck is equipped with two 
116-in, Presto turntables, Tele

phonic communication Is provided 
between the recording location and 
the engineers in the truck, and a por
table four-channel mixer is available. 
The apparatus is energised from a 
self-contained 110-volt 60-c/s. supply, 
which operates from a 32-volt storage  
battery system . The batteries can be 
recharged by a generator driven by 
the truck engine, or from commercial 
mains. The frequency of the power 
supply is regulated by a field control 
connected to the convertor.

P R E S E R V I N G  R E C O R DI N G S

Completed reference transcriptions 
recorded on conventional nitro-cellu 
lose direct discs, are stored on racks 
in closed metal boxes in air-condi
tioned vaults, as such discs are not 
stable. Solid-stock pressings are dur
able, but this process is too slow and 
costly for most of the records stored 
in the library’s collection, and so re
search has been commenced to deter
mine the life expectancy and shelf- 
life, and the best method of preser
vation, of direct recordings.

In closing this brief survey of the 
work and equipment of the Library 
of Congress recording laboratory it 
should be mentioned that, since 1941. 
when the United States of America 
entered the war, the laboratory has 
been actively engaged in war work, 
and has devoted a major portion of 
its time to the Armed Services in the 
production of master recordings for 
processing purposes and the rendering 
of a technical reference service.

The author w ishes to express his 
thanks to Dr. Arthur D. Semmlg, 
Chief Engineer of the laboratory, for 
information contained in this article.

R ep r in ted  from  W ire le s s  W o r ld  
(E n g la n d )  August 1945.

E X A M I N A T I O N  W R I T I N G  P A P E R .
T h e  college sales d e p a r tm e n t  is out 

of stock of your  lesson exam in at io n  
w r i t in g  paper. Dun to the  p r in t ing  str ike  
fresh supplies w ill  not be avai lab le  for  
some months. In the m ea n t im e ,  we  sug
gest t h a t  you sub m it  y o u r  e xa m in at ion  
answers on o rd in ary  w r i t in g  paper which  
a t  all t im es  is quite sa t is fac tory  to the  
college.



S erv ice , S eptem ber 1945 11

TECHNICAL QUESTIONS AND THEIR ANSWERS

(1) Question. Discuss the  ch a r
acteristics of the  screen-grid  type 
of tube as a radio-frequency am pli
fier. W hat advantages are  obtained 
by incorporating th e  variable-m u 
feature?

A. The screen-grid tube is es
sentially  a  3-electrode tube to 
which h as  been added a second 
grid  located between the  p la te  and  
th e  norm al grid. The poten tia l 
applied to  the  screen grid is usually 
slightly  less th a n  th a t  applied to 
th e  p late, and  th is  serves to  accele
ra te  the  electrons flowing from  the 
cathode, th u s reducing the  space 
charge and  im proving the  am pli
fication of the tube.
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S ec tio n  o f  S c reen  G rid  Tul>e.

For radio-frequency purposes it  
is  necessary th a t  th e  grid-p late  
capacity  be sm all to prevent feed
back and  self-oscillation, o th e r
wise full use could no t be m ade of 
the  h igh  gain of the  tube. The grid- 
p late  capacity of th is  type of tube 
is sm all, due to the  reduction of 
the  space charge.

The variable m u-tube  is designed 
so  th a t  the  lower end of the  grid

Pig . 11). "
T y p ic a l C ircu it o f  S creeu  G rid  T ulo .

voltage plate  cu rren t charac teris
tic curve tapers off, and  cut-off is 
only reached a t a relatively h igh 
negative grid voltage. This featu re  
perm its th e  am plification factor 
(mu) of the  tube to be varied over 
a wide range of values, th u s m aking 
the  application  of autom atic volume 
control feasible. F u rther, w hen the 
inpu t voltage falls to a low value, 
th e  distortion of the  w anted signal 
is prevented, and  cross-m odulation 
from  unw anted  signals is reduced 
to a m inim um .

(2) Question. W hat is m ean t by 
th e  term s self inductance and  re 
actance?

Answer :
Self-inductaince — W hen a  coil 

of wire carries an  electric cu rren t 
th e  lines of force produced set up 
a m agnetic field. The lines of 
force of th is  m agnetic field cut 
these conductors and  so produce a 
E.M.F. generally defined as the  back 
E.M.F. w hich tends to  prevent a 
change in  th e  value of cu rren t flow
ing. This property  of a circuit is 
known as self induction and  the  
un it of m easurem ent is the  Henry.

R eactance is the  fac to r opposing 
the  flow of an  a lte rn a tin g  cu rren t 
by virtue of e ither inductance or 
capacity  w ithout resistance.

(F ro m  th e  T e leco m m u n ica tio n  Jo u rn a l 
o f  A u s tra lia )
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COLLECTIVE TRAINING OF AIR CREW
The synthetic  tra in in g  of bomb

er crews by a technical device 
known as th e  Rediffusion tra iner, 
is an  R.A.F. secret th a t  can  now 
be revealed. Developed by R edif
fusion Ltd., the  device, w hich is all- 
B ritish, has been in  use since as 
early as 1940. Some such a p p a ra t
us was seen to be necessary to

receive radio control from  in 
structo r exactly as on actual 
operation.

3. R egular service radio  receiving 
equipm ent.

4. Switches which fire m agnesium  
flashes of varying in tensity  in 
fron t of th e  cubicles, giving 
effect of n ear and  d is tan t flak

overcome the problem of accustom 
ing a ir  crews in  tra in in g  to the  
conditions they would m eet in  
operational flying, w ithout having 
to  send them  out over an  actual 
ta rge t.
K E Y TO ILLUSTRATION.
1. Aerial view as seen on actual 

’flight projected on large screen 
by epidiascope or cine projector.

2. Each cubicle represents an  aero
plane and  has separate  radio 
tran sm itte r and  receiver. They

explosions, searchlights a n d  
bomb flashes.

5. Record of aero engines am plified 
and  relayed to each cubicle.

6. Map of operation  on w hich 
position of aeroplane is fixed by 
crossing of radio beams.

7. In struc to r tran sm its  and  re 
ceives signals to and from  the  
cubicles in  exactly the  same way 
as the  ground radio sta tion  con
tro ls actual flights.

From “ERDA”, Septem ber, 1945.

P r in te d  by  R ad io  P r in t in g  P re ss  P ty . L td ., 14G F o v eau x  S tre e t, Sydney.


