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The expansion o f a re la tively  new field o f endeavour, such as electronics undoubtedly is, depends 
la rge ly  in a g iven  place, on the number o f skilled engineers and technicians that are available.
The Australian radio industry, even at the present time, is short o f such personnel, and possible 
future events can only increase the shortage, unless something is done about it. N o t only is it 
possible that in a ve ry  fe w  years the manufacture and maintenance o f television receivers w ill 
be added to the industry’s present endeavours, but the normal development o f radio services 
generally, and the expanding use o f electronic equipment in- a w ide variety  o f  industries, w ill 
create a need fo r  more men w’hose knowledge and attainments w ill have to be high, by  presen t-. 
day standards, i f  their functions are to be satis factorily  carried out.

*
One o f the greatest difficulties in attem pting to entice more young men into the industry is 

that there is no professional standing attaching to most technical jobs within the industry.

W hat other avenues o f approach are available? I f  the boy is o f greater than average ab ility, 
and is w ell advised, he m ay go to university, take a science degree in radio-physics, or one in 
electrical engineering, and then, a fte r  years o f expensive preparation, find that the only positions 
available which w ill make use o f  his attainments are those in Government departments. This 
may not w orry  the young man him self, because he is usually sufficient o f an enthusiast to be 
g lad o f work that is interesting, and in his own particular line, but it  should w orry  the radio 
industry!

The radio industry should, fo r  its own good, do something active to encourage university 
graduates o f the r igh t kind, and with the r igh t qualifications, to join  its staffs. I t  m ay th in ly 
that it has no place fo r  such men, and in some cases this m ay be true, because the positions 
that m igh t be held by them  are filled by men who have grow n up w ith the industry almost 
from  boyhood, and who hold their positive by virtue o f long practical experience rather than by 
form al qualifications. These men are extrem ely valuable, and no one in his senses would suggest 
that they should not hold their positions because they do not hold degrees. But time has already 
marched on, and these old hands w ill before long have disappeared; from  where are th ey  to  
be replaced They should be replaced, when the time comes by young men o f the kind we have 
been discussing. Those responsible should not make the m istake o f believing that because the 
“ old hands”  were so good w ithout form a l training, then form al train ing is not needed. I t  is the 
tim e factor that counts, as ever; fo r  a young man, suitably trained before engagement, can, i f  
he is a capable youth, be brought to the required standard more surely, and in a tenth o f the 
time than can one who has no form al background.

THIS COMBINED ISSUE— or BLACKOUT BLUES— (Part 2)

In our M ay issue we w rote a leader on newsprint shortage, etc., and had hopes that our 
supplies o f paper already “ on the w ater”  would arrive in time to prevent fu rther w o rry  in this 
direction. W e ll, it  did arrive in Sydney Harbour quite satis factorily  —  but it ’ s still on the water, 
as due to measures beyond our control, the ship containing same has not been unloaded to date. 
W ou ldn ’t it?

This, o f  course, has thrown a large spanner into our works, w ith  the result w e have been 
forced  to publish our June and July issues together, otherwise we would have been 30 days 
behind delivery  date w ith Australian Radio & Electronics.

W e, th erefore, have taken this drastic step o f  catching up a month’s lag, but can assure 
all concerned that there w ill be no loss o f  continuity in articles, advertisements or subscrip
tions, as the latter exp iry  date w ill be extended to cover an extra issue.

M any o f our readers have complained that they are not receiv ing A .R . & E. until the month 
fo llow in g  publication date, and this has also been a prime fa c to r  in combining this issue, as it 
gives us the opportunity o f  g ettin g  a b it o f  tim e “ up our sleeves”  so that w e can endeavour to 
overcome the many problems o f  publishing today.

Considerable reorganisation has been necessary and w e intend producing a bumper August 
issue, to compensate fo r  this combined one, which w ill start our new  volume, and A .R . & E . 
should, according to plans, make its appearance in the first week o f  the month in future.

The trials and tribulations o f  today are enough to send a man bald-headed (as a m atter 
o f  fact, your Ed itor is already grow ing  a nice head fu ll o f  sk in ), but as some w ise gentleman 
once wrrte, “ I t ’ s better to* be optim istic than have a m isty-optic”  —  so here’s hoping.
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CANNON
ELECTRICAL CONNECTORS
itire Mow Mac/e in •/lus'traliaf

( U N D E R  L I C E N C E )

TO T H E  S A M E  HIGH Q U A L I T Y  
STANDARD AS T HE  WORLD FAMOUS 
CANNON PRODUCTS
The Cannon Type " K "  and " A N "  Series of multiple 
circuit Electrical Connectors and special fittings provide 
all the advantages of standardised equipment . . . 
unvarying high quality materials, uniform construction, 
perfect finish and interchangeability . . . making for 
greater efficiency and economy. They are designed to 
meet the increasingly stringent demands on electrical 
circuits whether in aircraft, jet power equipment, com 
munications, radio, radar or industrial plant, and are now 
manufactured under licence in Australia to the same high 
quality standard as the world famous Cannon Products.

All enquiries should be directed to the Sales Division:

S U P P L Y  C O M P A N Y  PI T LT?
2 10  V IC T O R IA  S T R EET , M E L B O U R N E , V IC T O R IA  

Branches at Sydney, Brisbane, P e rfh , Adelaide

Sole distributors for: A U STR A LIA  —  NEW  Z EA LA N D  —  M A LA Y A  
—  BURM A —  IN DIA  —  PA KISTA N . Manufacturing Licensees of:

C A N N O N  E L E C T R I C  D E V E L O P M E N T  C O M P A N Y
LOS ANGELES. CALIFORNIA, U.S.A. cec.1 tp .m



RECORDING SECTION

The Tape Recording Head
* Bv P. D. THOMAS

In  response to the deluge of enquiries made to us for design data on a Tape Recording Head, we have 
pleasure in presenting herewith an article covering the subject, in a very practical and straight for ward manner 
from  the able pen of M r. P. D. Thomas. This article follows on from a previous one entitled MThe Magnetic 
Tape ” which appeared in our Composite issue (V o l. 15 No. 5), December, 1950 ( lim ited copies of which are 
available from  our Back Dates Dept.) and should be read in conjunction with this month9s feature.

THE EDITOR.

Sound
W aves

A .F .
Currents

Tape A .F .
Currents

Sound
W aves

Fig. 1

A magnetic record ing head has much in com m on ivitli a m oving  
co il loudspeaker. Just as the loudspeaker acts as the link  between 
electron ic circuits and the m edium  o f  air through which sound 
waves travel, so the record ing head links e lectron ic circuits to the 

tape o r wire record ing medium.
INTRODUCTION

Again , in the san-ra w ay that a speaker can be 
used in reverse, so to speak, as a microphone, the 
recording- head m ay be used to reverse the record
ing process and link the tape or w ire medium to 
the electronic circuits o f  the amplifier. These func
tions are. illustrated in F ig . 1, which shows in 
block form  the basic principles involved in m ag
netic recording. Sound waves in a ir are converted 
into corresponding A .F . currents by the m icro
phone; these are amplified to a useful level, and 
converted by the recording head into variations in 
m agnetic flux on .the m oving tape. A  few  seconds 
(o r  a few  days , or years ) la ter the whole process 
is reversed; the second, or playback, head converts 
the magnetic variations into A .F . currents, which 
are amplified as before; and the loudspeaker, the 
last link in the chain, converts these currents into 
sound waves.

The recording head, like the microphone or loud
speaker, is basically a very  simple device, yet the 
perform ance o f the recorder depends upon its 
careful design and construction.

*F . D. Thomas, Esq., 11 A ver Avenue, Colonel Light 
Gardens, Adelaide, South Australia.

Born and educated in England, jo in ed  Eng. s ta ff 
B .B .C . Served w ith  Burm a A rm y  R .E .J I.E . (T e lecom  
Section ) R ecord ing  Specia list.
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THE CORE
Figs. 2 and 3 show a tape recording, head, w ith 

typical dimensions o f the core. This is iin . square 
and Jin. thick, and w ill record a track across the 
fu ll width o f a standard iin . tape. However, a 
narrower track than this is often used, as fo r  
example when two tracks are recorded on the 
same tape. For this purpose the core would be 
about 3/32in. wide.

I t  w ill be seen from  F ig. 3 that the longer 
dimension o f the fron t gap, measured on the face 
o f the, core, is referred- to as the width and not 
the length. This is to avoid confusion, since it 
corresponds to the width o f the track recorded on 
the tape. S im ilarly the shorter dimension is re 
ferred  to as the length since it corresponds to the 
recorded wavelength.

In most commercial recorders the face o f the 
core is curved, as in F ig . 2, and the tape moves 
in a tangent to this curve. The main reason fo r  
choosing this shape is that good contact between 
the tape and the gap, w ith least friction , is more 
easily obtained, since the gap is at the closest 
point to the tape. H ow ever, the face o f the core 
m ay be flat,, or only s ligh tly  curved, provided that 
the tap is kept in close contact w ith the business 
portion. W hatever the shape m ay be, the four 
corners o f the core should be rounded s ligh tly  to 
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avoid concentration o f flux at sharp corners where 
it is not wanted.

The core is made in two halves, w ith one section 
o f  the winding on each half. I t  is _ lam inated _ to 
reduce eddy current losess, the laminations being 
.Olin. to .02in. thick.

m ateria l is often used as a heavier current can be 
fed to it before saturation occurs.

Residual m agnetism  in the core o f a playback 
head causes noise, or, in extreme cases, partly  or 
wholly erases the signal. This trouble frequently 
occurs w ith  a so ft iron core, but i f  perm alloy or 
mumetal is used it should not be serious, parti
cularly i f  the laminations are correctly  annealed 
a fte r  shaping.

To test fo r  noise generated by a magnetized

Fig . 2
For recording and playback heads, perm alloy or 

mumetal are undoubtedly the best materials, but 
fo r  a supersonic erase head stalloy or a sim ilar

core, run a blank or ligh tly  modulated tape through 
the head so that the noise is apparent. B ring a 
small horseshoe permanent m agnet slow ly towards

TAPE RECORDERS & ACCESSORIES
Use a “ NOVA”  Tape-Deck to build your own Tape-Recorder or to attach 
to your Radio, Radiogram or Amplifier. 
To help the amateur to make a first-class Tape-Recorder, “ NOVA” have 
released moderately priced Tape-Decks, Amplifiers, Kit Sets and Accessories. 
Following is a brief description of some items available:—
T A P E  D EC K,  T Y P E  L — Size 18”  x  12” . T w o  H igh^ 
T o rqu e B all B earin g  M otors. P rec is ion  Ground Capstan 
D r ive  fo r  7£ inch/sec. record ing speed. Rew ind 50 
seconds. A il sw itch in g  e lectrica lly  ancf m echan ica lly  
from  one sw itch  in r.h. bottom  corn er g iv in g  space fo r 
chassis 12 inches long. Forw ard  can be operated from  
fo o t-sw itch  fo r  O ffice record ing. Price', w ithou t C A O
h e a d s ............ ........................................................................
A M P L I F I E R .  T Y P E  H —  Chassis 12”  x 8”  x 2V ' . S ix 
va lve  Hi-Jbi circu it, including Supersonic O scillator. 1 
W a tt  output, M on ito rin g  w h ile record ing. Jack £ 3 9
fo r  ex tern al speaker. P r i c e ....................................
A M P L I F I E R  K I T  SET,  T Y P E  S— A ll the parts necessary 
to build a H ig h -F id e lity  5 -va lve  am p lifier-oscilla tor. 
Thr#e 6AU6, 1 6M5. 1 6X4. Including chassis, trans
form ers, va lves, oscilla tor coils, knobs, term inal, 5-inch 
speaker, etc., and circu it
P r i c e ..............................................................

Circuit  for  above, 9/6.
R E C O R D — P L A Y B A C K  H E A D — A statica lly* (ba lanced ) 
h igh im pedance w ind ing o f 135 m H  on specia lly  heat 
treated  Mu m etal. Gap .00<>5” . H ea vy  cast shield, 
n ickel-p lated . F requency lim it a t 7 i”  per C  E / 7 / A  
sec. is 8000 c/s. P r i c e ......................................  w  # / °
E R A S E  H E A D — A s ta tica lly  wound h igh - P V ' '7 / 6  
im pedance w ind ing on special silicon  steel. V 17

O S C I L L A T O R  C O I L — Th e qu a lity  o f a m agnetic  reco rd 
ing depends on the supersonic bias. Our coils are proved 
and tested  and g iv e  best results w ith  e v e ry  1 0 / 0
type o f head. P r i c e ...................................................
M O T O R — From  a la rge  num ber o f m otors w e have se
lected this type as the m ost su itab le fo r  tape and w ire  
recorders, ow in g  to its pow er to w e igh t £ 5 / 1 8 / 6  
ra tio  and. the v ib ra tion  free -s ilen t running. **** /

C A P S T A N — Com plete w ith  ground spindle, turned to
w ith in  .0005” . F o r  7V ’/sec tape speed £3/14/9
C A B I N E T S — L ea th ere tte  covered  to fit above tape-deck ,

£5/7/618”  x  12” 
P r ic e  ..

£24/17/6 R E C O R D I N G  T A P E — “ P y ra l”  F rench  H igh  C oerc iv ity  
Tape, H igh  F id e lity , P a p e r  base, 1200 ft., in- £ 2
eluding p lastic r e e l ............................................................

P la s t ic  base, 1200 ft., including p lastic ree l £3/3/4
Rubber W heels , Guide Pu lleys , Take-u p  D r ive  and 

Clutch, B rakes, etc. P r ic es  on application. 
“ N O V A T A P E ”  M A G N E T I C  T A P E  R E C O R D E R — F ea 
turing Tape L  T a pe-deck  and T yp e  H  f l Q 7 / 7 / f e  
A m p lifie r  w ith  6”  Speaker, fitted  in C a b in e t  /

A bove  prices plus  postage and exchange.

Please d irect your enquiries to your dealer, or to :—

NOVA ELECTRICAL & ENGINEERING CO.
Note new Telephone Nos.

M2159 —  M2350.
311 Sussex Street, Sydney.

Gap
D e p t h

.005"

C o r e . "->J ^ B a c k  Ga p  

T o p  V ie w

W IN DUJGS

X T  F r o n t  G a p
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the face o f the core, to w ith in perhaps Jin. o f it, 
try in g  both directions o f po larity  in turn. I f  there 
is residual m agnetism  in the core, the noise w ill 
drop to zero, or decrease considerably, when the 
field from  the m agnet just balances the core flux 
across the gap. The w rong polarity  w ill cause an 
increase in noise.

I f  it  is impossible to reduce the noise by apply
in g  an external m agnetic field to the core, then 
the noise is probably due to d irt in the gap or a 
noisy tape. The form er is dealt w ith by cleaning 
w ith carbon tetrachloride, which should be done 
periodically in any case. The la tter may arise from  
an ineffective erase system.

THE FRONT GAP
The overall response o f the recorder rises with 

frequency until the wavelength o f the recorded 
signal approaches the gap length. A t  the frequency 
where the wavelength equals the gap length, or an 
exact multiple o f this frequency, the response is 
zero. The practical upper lim it o f  the frequency 
response is between half and three-quarters o f 
this; so the gap length should be approxim ately 
ha lf the wavelength, at the chosen tape speed, 
o f  the highest frequency which it is desired to 
record w ithout loss. Above this frequency the res
ponse w ill fa ll off gradually  to zero.

Thus the maximum gap length is determined 
by the required upper frequency lim it and tape 
speed. Increasing the tape speed gives a propor
tional increase in upper lim it and decrease in 
p laying time, other factors being equal; so the 
designer has a choice o f a low-fidelity, long-playing 
or a high-fidelity, short-playing recorder. A ltern a
tive ly  this choice may be le ft  to the operator, by 
providing two or more speeds; say 71 and 15 
inches per second, which would g ive  respectively 
1 hr. and I  hr. running o f a seven-inch reel.

In theory there is no reason why the gap should 
contain anything but air, but in practice it  is 
advisable to make it  solid, filling it  up w ith  some 
non-magnetic substance such as brass, mica, cop
per, etc. This excludes dirt, and magnetic dust 
rubbed o ff the tape, which would move about in 
the gap and cause noise. A  fa ir ly  hard substance 
is desirable, as i f  it is too so ft it may allow  the 
edges o f  the gap to become burred over which 
would affect the performance o f the head. Ideally  
the m aterial would be o f such a hardness that it 
would wear down at the same rate as the- core 
itse lf; however, a suitable m ateria l is brass shim, 
say .OOlin. thick, which has the advantage o f being 
o f an accurately known thickness, thus automatic
a lly  spacing the gap correctly.

I t  is essential that the gap be at exactly righ t 
angles to the core, and that the sides o f the gap 
be parallel. The latter may be checked easily, 
but an angular displacement o f a degree or two 
is not so easily noticed.

I f  the length, from  pole to pole, o f  a m agnet 
is small compared w ith its width, there is a 
tendency fo r  the m agnet to demagnetize itself, 
which increases as the length becomes less. A  
single cycle o f a 750 c/s signal recorded at 71in. 
per sec. occupies 7.5/750 in., or .01 in., along the 
tape, yet the track may be .25in. wide. This cycle 
may conveniently be regarded as two complete 
“ magnets,”  one fo r  each ha lf cycle, having a ratio 
o f width to length o f 50:1. In practice an ever. 
Page 6

higher ratio than this is quite psrmissible, since’ * 
a reduction in response at higher frequencies, when 
the “ m agnets”  become progressively shorter, can 
be compensated fo r  in the am plifier circuits. H ow 
ever the ratio is improved by running the tape 
at a higher speed, when the wavelength fo r  any 
given frequency becomes longer; or by using a 
narrower core which reduces the track width.

A  tw in track recorder running at 15in. per sec. 
has some advantages over a 71in. per sec. single- 
track recorder. The running time fo r  any given 
reel is the same since the track length is effectively 
doubled; yet the m agnetizing ratio is improved by 
four times, while the higher speed doubles the 
upper frequency lim it, w ith the same gap length. 
A lternative ly , the gap may be made tw ice as long 
fo r  the same upper lim it, w ith a corresponding 
increase in its reluctance, which gives a higher 
output on playback and a better signal-to-noise 
ratio.

I f  a supersonic erase head is used, its gap w ill 
be much longer than that used fo r  recording; 
.005in. to .Olin. would be suitable, depending upon 
tape speed and erase frequency. »

W ith the length and width o f the gap decided, 
there remains the question o f depth. A  greater 
depth gives a greater area o f gap face, and a 
low er reluctance across the gap. A  high reluctance 
is desirable, therefore the gap should be as shal
low  as possible consistent w ith the allowance fo r  
wear, which w ill decrease the depth of the gap 
over the life  o f the head. Idea lly  the depth would 
be less than the length, but in practice it may be as 
deep as .005in.

THE BACK GAP
The back gap is a result o f the method o f 

construction, but it  plays a definite part in the 
performance o f the head, and must be considered 
in the 'design.

A  fa ir ly  large gap is sometimes used to reduce 
residual magnetism  in the core. However, increas
ing the length o f either gap w ill decrease the 
inductance o f the head, which w ill affect the fr e 
quency response.

The output on playback is highest when the 
reluctance the fron t gap is many times higher 
than that o i the back gap. This is easily achieved, 
even when the back gap is spaced slightly, since 
its cross-sectional area is fa r  greater than that 
o f the fron t gap.

N orm ally  the back gap would be closely butt- 
jointed.

CONSTRUCTING THE CORE
In producing cores in quantity, stampings are used 

„as fo r  transform ers, and to save work sim ilar 
stampings m ay-be used in making an experimental 
head. The method is as follow ’s:

Assemble the stampings in two stacks, each as 
high as the required track width: fo r  example, 
Jin. in the case o f a single track head. A s  the 
same operations w ill be perform ed on each stack 
in turn, only one w ill be referred  to. Clamp the 
stack in the vice (unless it is a small type, a 
hand vice is most suitable), w ith the poles pointing 
downwards, taking grea t care to have all sides at 
r igh t angles. W ith  a hot iron, tin the edges o f the 
laminations along the upper side and run enough 
solder over them to hold the stack together. Use 

Continued on Page 10 
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IN TUNE W ITH  TH E  TRADE

RECORDER

In the field o f sound recording, we learn that 
Byer Industries P ty . Ltd., o f South Melbourne, 
who are, no doubt, well known to readers fo r  their 
extensive range o f “ B RS”  products, have completed 
arrangements w ith Magnacord Incorporated, o f the 
United States, to manufacture exclusively the 
M AG N E C O R D E R  series o f Tape Recorders in Aus
tralia  fo r  the sterling market. I t  has been reported 
that the equipment is used more extensively in the

United States than any other recorder o f its type, 
and promises to prove extrem ely popular w ith  Aus
tralian radio and electrical engineers. I t  is under
stood that the first batch is already off the assembly 
line, and fo r  the present manufacture w ill be con
centrated around the JA  series, a twin unit, dual 
purpose combination. The am plifier unit and tape

drive mechanism are norm ally contained in separate 
carry ing cases fo r  portability, but may be extracted 
quickly and easily from  their cases fo r  rack mount
ing in- studio or laboratory. 'A  feature o f the 
M A G N E C O R D E R  seems to be high quality com
bined with portab ility  and adaptability.

A  range o f multi-channel m ixer units are in 
course o f  production to enable two or m ore tape 
drive mechanisms to be coupled to a single am plifier 
fo r  continuous program m e recording.

W e have received discriptive literature from  the 
manufacturers, who, we understand, w ill be pleased 
to forw ard  details to those interested.

Enquiries should be made to Byer Industries 
P ty . Ltd. or their Interstate Representatives, as 
listed on our back cover.

BON VOYAGE

Mr. Jim M agrath, o f J. H. M agrath  & Co., M el
bourne, le ft  last month by air on a business v is it 
to the United States, Canada, and Great Britain.

W e understand Mr. M agrath w ill study the posi
tion o f Television, especially with relation to the 
future distribution and manufacture o f Television 
Component Parts in Australia.

K it  Sets, fo r  home construction, have always 
been this Company’s speciality, and we predict that 
in the none too distant future, Television K it  Sets 
w ill be available in Australia, together w ith other 
high frequency apparatus.

I t  is expected that J. H. M agrath  & Co. w ill add 
many new lines to their already comprehensive 
range o f Radio equipment and components during 
and fo llow ing  the “ C h ie f’s”  v is it abroad.

NEW RECEIVER

Follow ers o f our Short W ave Review , D.X. lis 
teners and N ew  Australians w ill be pleased to 
hear that Electrosound P ty . Ltd. (see advertise
ment elsewhere in this journal) have developed a 
receiver especially designed fo r  oversea reception. 
One o f these receivers is being installed at our short 
wave listening post, and w ill be reviewed by our 
Mr. Keast at a la ter date.

Ease o f tuning, plus high sensitivity, are claimed 
as two o f the many features, w ith frequency cover
age in two bands extending from  13 to 120 metres, 
thus covering all worthwhile oversea channels.

When making pu rchases  o r  enquir ies  p lea se  mention 

Aust .  Radio  & E le c t ro n ic s
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The "R. and E .l! Gramophone Pre-Amplifier
P A R T  I I  (Continued from  the March 1951 issue)

C O N S TR U C T IO N — continued
The wave-char.g.j switch used fo r  S I can be 

seen, in the centre o f the chassis, and has its 
operating shaft 2Jin. from  the end o f the chassis. 
This brings it in a convenient position i'o r  connect
ing to the circuit o f V2.

I t  should be noted that the switch is mounted, 
not by the usual single-hole fixing, but by passing 
the long side-bolts through the chassis, and 
assembling the switch in position. Tw o o f the 
w afers are placed above the chassis, and the 
rem aining one below. The idea o f this is to allow  
S la , S ib , and S ic  to be above the chassis, where 
they are shielded from  the plate circuit o f V3, 
which would be uncomfortably close i f  they were 
underneath. I t  also enables all the small parts 
com prising the paralle l-T  network to be placed 
above the chassis, making room below fo r  some o f 
the la rger parts, including the cathode bypass con
densers and the plate-to-grid coupling condensers.

In this connection it should be noted that the 
condensers and resistors o f the paralle l-T  network 
are all mounted on the switch contacts themselves, 
and that several other small parts are also above 
the chassis, mounted on tag  strips. These include 
all the parts between the grid  on V3 and the 
output o f the plate network o f V2, and the 
paralle l-T  network in the plate circuit o f V3 itself. 
Two small tag  strips have been mounted behind 
the switch, and these carry all the parts men
tioned. The exact manner in which these are 
disposed is not very  important, because o f the low 
overall gain o f the three stages, but the work 
should be carried out as neatly  as possible, and 
we would strongly recommend that lugs be provid
ed on the tag  strips so that all resistors and 
condensers are able to term inate on one o f the 
lugs, or else on one o f the switch lugs. In this 
way, all parts are properly supported, and there 
is no chance o f accidental short-circuits through 
sh ifting o f the parts, and through loose soldered 
joints that are able to sh ift their position with 
respect to the rest o f th° w iring.

C H O IC E  O F S M A L L  C O M PO N E N TS
I t  w ill probably have been noticed that contrary 

to our usual practice, tolerances have been marked 
against certain o f the condensers and resistors. 
The reason fo r  this is that the perform ance o f the 
low  and high-pass filters is to a large extent 
governed by the accuracy with which the values 
are chosen. I t  is quite possible to build the unit 
w ithout choosing the parts w ith any special care, 
but i f  this is done, it should be remembered that 
the cut-off frequencies o f  the filters may not come 
within quite a w ay o f the designed values unless 
the tolerances specified are adhered to. However, 
those who have no fac ilities  fo r  purchasing or 
choosing accurate values need not think that this 
makes the circuit entirely unpractical, fo r  such 
is not the case. Tests have shown that quite 
acceptable performance can be obtained by using 
standard-tolerance components throughout, but that 
the attenuation above the cut-off frequencies w ill 
not usually be quite so great. The moral is, use 
parts that are as accurate as can be obtained fo r  
the ones where close tolerances are specified, but 
Page 8

do not w orry unduly i f  these cannot be. obtained.
I t  is advisable to make a carefu l check o f the 

w iring, especially that o f the switch fo r  the low- 
pass filter, before the unit is put to use. I t  is very  
easy to make w iring mistakes in a circuit like this 
unless grea t care is taken, and a little  time spent 
checking before switching on may save many hours 
o f searching to find the cause o f some unpredict
able behaviour.

IIU M  R E D U C T IO N
This pre-am plifier is not suitable as it stands, 

fo r  pick-ups w ith  very  low  output, such as the 
raoving-co i variety, or the variable reluctance type, 
which have an output o f only 10 m illivo lts or so. 
Rather is it intended fo r  medium output pick-ups 
o f 0.1 vo lt output or more. I t  may be fiu n d  that 
fo r  pick-ups with only 0.1 vo lt output, the hum 
output, though tolerable, is not quite low  enough 
fo r  high-fidelity requirements. For the latter, it 
should be about 50 db. or more below the maximum 
power output o f the amplifier w ith which it is to 
be used, and with the present design, this figure 
can be reached by means o f a little  attention to 
detail. The circuit as orig inally  g iven  three months 
ago, does not show what earthing arrangements 
are to be made for the heater w iring. I t  was 
found that the hum from  the unit was such as 
to be equivalent to a hum voltage o f 0.35 mv. 
when the fo llow ing  precautions were taken. A t  
that, a pick-up with an average output o f 0.35 
volt would g ive  a signal/hum ratio o f 60 db., 
while one o f 0.175 vo lt would g ive  a ratio o f 54 
db. These figures are worked out on the average 
pick-up output, so that at fu ll signal input, the 
ratio would be sligh tly better, and at low  signal 
levels, s ligh tly  worse than these figures.

The first thing to do is to instal two 50-ohm 
resistors in series across the filament pins o f the 
EF37, and earth the junction to the nearest pos
sible point to the valve socket. This can conve
niently be a solder lug held under one o f the 
socket s mounting screws. N ote  that it w ill have 
been -necessary to run a tw o-w ire heater system, 
and to have le ft  the heater circuit ungrounded, 
so that the centre-tapping by means o f the 50-ohm 
resistors is the only ground on the heater circuit. 
This gives at the outset a much low er hum level 
than earthing one side o f  the heater w iring, as 
can be done in an ordinary am plifier chassis. The 
next step is to instal at any convenient place in 
the chassis a low-resistance wrire-wound potentio
meter. Any. value between 100 and 500 ohms total 
resistance w ill do. A  good place fo r  it is righ t at 
the heater w inding terminals o f the power trans
form er. The ends are wired to the heater winding 
terminals, and the centre connection is fo r  the 
moment le ft  unconnected. Then the screen bypass 
condenser in the EF37 circuit is disconnected from  
earth, and an insulated lug installed in a suitable 
position, and the earth end o f the condenser taken 
to it. Penally, a w ire is run from  the m oving arm 
o f the low-resistance potentiom eter to the screen 
bypass condenser (i.e., to the end- that has just 
been disconnected from  ground.) The pream plifier 
is connected up to the main am plifier, the pick-up 

Continued on Page 32 
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HIGH QUALITY SOUND
Vented Enclosure designed for 12in. Loudspeakers

Having a fundamental Cone Resonance between 50 and 60 cycles. Each 
cabinet is lined with 1" felt and constructed of 1" Walnut Veneer Timber 

YOU CAN BUY THESE POPULAR RE
PRINTS FROM "WIRELESS WORLD"

"The Williamson Amplifier'
Collection of articles on “design for a High-Quality 

Am plifier * by D. T. I\. W illiamson.
C O N T E N T S

Introduction— Basic Require- Auxiliary Gramaphone C ir-
rr.ents. cuits.
Details of Chosen Circuit Design for a Radio Feeder
and its Performance. Unit.
Design Data. Replies to queries raised by
Design of Tone Controls and constructors.

PRICE 5/6 
"High-Quality Audio Amplifiers"

Popular Circuits Reprinted from “ Wireless World.”
CONTENTS

Quality Amplifiers. High-Quality Amplifier De-
A C /D C  Quality Amplifier. l'^ n' . , cn . . .  c- T  ' r  Economical 50-watt Ampli-
Push-Pull Phase-Splitter. fier.

PRICE 47-
Postage for one or both of the above, 9d.

Model Y.F.C. Unpolished: £19/5/- including tax
Vented enclosures available to suit Goodmans loudspeakers, unpolished so 

you can finish to suit your own requirements.

422 KENT STREET, SYDNEY 'Phones: MA 9537 - MA 9538
O p e n  on S a t u r d a y  M o r n i n g s ,  9.30-12 N oon .

V i c t o r i a n  F a c t o r y  R e p r e s e n t a t i v e :  J O H N  L .  H A R R O W E R ,  71 L i t t l e  L o n s d a l e  S t . ,  M e lb o u r n e .
P h o n e :  C e n t r a l  8519
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THE TAPE RECORDING HEAD (From P. 6)
resin as flux. I f  the stampings have rough edges, 
it may be easier to file two or three narrow chan
nels across the stack w ith a fine rat-ta il or 
triangular file, rem oving no more m etal than is 
necessary to make a smooth channel, and run 
solder along these.

Rem ove the stack from  the vice and check that 
everyth ing is square, particularly the edges o f 
the poles which form  the gaps. Now , using the 
same method as before, run solder over the back 
edges and the inside o f  the fron t gap (see F ig . 4). 
The stack is now firm ly  joined together and may 
be worked as a single piece o f metal.

I f  soft iron is being used the outer laminations 
may tend to peel off while it is being worked, as 
it does not take kindly to soldering. To avoid 
exasperation, a pair o f dummy stampings filed out 
o f  sheet brass may be placed on each side o f the 
stack like the covers o f a book, and soldered up 
w ith the rest; they w ill hold the stack together 
firm ly  during subsequent operations, and m ay ba 
stripped o ff a fte r  the core is finished. 9

Smooth the face o f the core on a fine oilstone, 
rem oving no more metal than necessary, and tak
ing cave not to round o ff the fron t gap (F ig . 4). 
N ow  the open side must be cleaned up, and the F ig. 4

fn addition to the popular Connoisseur products listed below, new pick-ups 
and turntables, specially designed for use with the. latest micro-groove long- 
playing records, are on the way.
Amongst these iŝ  a two-speed turntabe giving speeds of 33-i/3rd and 78 
r.p.m.^ Full I2in. Jn  diameter, lathe-turned and manufactured in non-ferrous 
material.  The main spindle, precision-ground and lapped, runs in phosphor- 
bronze bear.ngs, and is virtually vibrationless. High-grade studio microphones 
e»"d record'ng equipment.
All Connoisseur products are precisio.n-built and individually tested.

Connoisseur (Reg.) PICK-UP . . .
An acknowledged leader in its class, giving even response curve from 30- 
1200 C.P.S . Only 30 grams is required at needle point for correct tracking.  
Two models are available —  standard (illustrated) for I0in.-I2in. discs, and 
transcription arm model for playing I7in. discs.

Connoisseur (Rc9> GRAMO-MQTOR
Is designed for the connoisseur who likes these fine technical developments 
that produce fa thful reproduction. The heavy non-ferrous turntable is machined 
to run dead true, the flywheel action eliminating all “ W ow."

Connoisseur <Reg> AMPLIFIER
Is in the true tradition of Connoisseur sound reproducing instruments. Distor- 
t on at 5W is less than 0.5 per cent. Bass control variable from 3 to plus 
I5db at 50 C .S .  Treble control variable from minus 20 to plus 8db at 15 Kcs.

J.H. MAG RATH e. C o .
208  LT. L O N S D A L E  ST., M E L B O U R N E  A * * C E N T . 4414.
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back gap face must be made fla t and true w ith 
the fron t gap, again using the oilstone, as shown 
by the broken line in F ig . 4. Check progress w ith 
a powerful m agn ify ing glass. In order to g et a 
perfect finish on the fron t gap, it  w ill almost 
certain ly be necessary to cut the gap face back 
by several thousandths or even hundredths o f an 
inch. As this would make the fron t gap too deep, 
it is necessary to bevel the underside o f the gap 
(F ig . 4 ), using the finest file available, so as to 
reduce the depth o f the gap face to about ,002in., 
as shown in cross-section in F ig . 5. This is the 
most difficult part o f  the whole work, and too 
much care cannot be g iven  to it. T in the bevelled 
edge again before finishing the gap on the o il
stone.

I f  all is well the two halves should fit together 
neatly w ith no ligh t showing between the gaps. 
I f  the core is intended fo r  an erase head, remove 
two or three thousandths o f an inch, w ith the 
oilstone, from  each face o f the fron t gap, without 
touching the back gap. This w ill g ive  approxi
m ately the correct spacing.
THE WINDINGS

A part from  the rela tively  small size o f  the 
core, there is nothing unusual about the windings, 
and the procedure is straigh tforw ard  One half 
o f the winding (o r  o f each winding i f  there are

tw o ) is placed upon each “ le g ”  or ha lf o f the 
core. The general rule is to get as many turns 
as possible into the space available, as the thickest 
w ire  should be used which wall a llow  the required 
number o f turns to be squeezed on. Enamelled 
w ire is o f  course essential. A s a fa ir ly  high induct
ance is desirable fo r  a high impedance head, 
calling fo r  a large number o f turns, 40 or 42 
S.W.G. is about the thickest gauge which can be 
used fo r  this type o f head.

A  low  impedance head is easier to wind, since 
28 to 34 S.W.G. w ire may be used, w ith few er  
turns; however, it  has the disadvantage o f requir
ing a matching transform er. This causes little  diffi
culty when recording, but with a playback hea<ir 
care is needed to prevent hum pick up by the 
transform er, which is followed by a high-gain 
amplifier.

I f  separate heads are to be used, a low  impedance 
fo r  recording, and a high impedance fo r  playback, 
are recommended.

The actual number o f turns depends upon the 
core size and the impedance, but 1,000 to 2,000 
turns fo r  a high, and 40 to 100 turns fo r  a low 
impedance are fa ir ly  typical.

Sometimes a separate winding fo r  the bias cur
rent is called for. This is usually low  impedance.

Continued on Page 23

★  UNITED CAPACITOR CO. PTY. LTD. ★
433 Punchbowl Road, Enfield, N .S .W . Associated w ith  Tecnico L im ited o f Australia and Telegraph Condenser

Co. Ltd., British Insulated Callender s Cables Ltd. and United Insulator
Posta l: Box 19, Enfield. Phone: LF3513 Co. L td .‘ o f England.

INFORMATION BULLETIN

M I C A D I S C S
' '  e ^ o i a l l y  fo r  radio

^ as
current enters a n d ^

l i a r  __K ,,n tin i
depi<
Due to the Pe<;U- u l ia r  construction, i.;«= achieves in erred c 

the method of t h ^ a ch ,  ,
i«w inductance ana P _____ , decoupling t

vision

to better than
functions »n tele

c tn n d a rd  c a p a c it y
values: 200, 300, 500 ft . 
Capacity

Working”  350

° t s t  vo ltage : 1000 D.C.
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Audio Frequency Distortion Measurements
Part 2*~A Practical Distortion Analyser

By the Engineering Department, A erovox  Corporation

P art I  o f this series contained a discussion o f 
the nature o f audio frequency distortion and a 
survey o f the methods employed in making 
quantitative distortion measurements on audio 
equipment. The present article details the design 
and construction 'o f a simple and practical distor
tion analyser which is a very  useful adjunct to 
any am plifier service shop or audio high fidelity  
experim enter’s bench. The instrument is compact, 
easy to adjust and use, and costs little  to  build. 
Yet, the results obtained are sufficiently accurate 
to perm it evaluation o f  the perform ance o f most 
audio equipment and observation o f the results o f 
even minor design changes.

A s  was pointed out in Pa rt I, the simplest form  
o f distortion m eter employs a null bridge to sup- 

S1

FIG.l

am plifier being tested. I f  the response o f the vo lt
m eter is linear, it is easy to express the total 
harmonic content thus indicated as a percentage 
o f the am plifier output.

T H E  D IS T O R T IO N  A N A L Y S E R
The m ajor shortcoming o f the null bridge type 

o f distortion n^eter, as it is usually employed, lies 
in its inability to iden tify  the order o f the harmonic 
content indicated. I t  reads total percentage o f  
distortion and' thus m ay only be classed as a 
distortion meter. To be considered a distortion 
analyser, the instrument should be capable o f 
identify ing each harmonic component present and 
indicating their relative amplitudes. Commercial 
distortion analysers which accomplish this are both 
complicated and costly. H ow ever, a simple system 
is available which is not appreciably more com
plicated than the common null bridge distortion 
meter, but is capable o f considerably better results. 
Its  use is predicated upon the ava ilab ility  o f a 
second audio oscillator.

The circuit o f a typical null bridge , distortion 
meter is shown in F i g . -1. The components L, C l, 
C2, and R1 constitute the null bridge network 
which suppresses the frequency at which L  and 
the series combination o f C l and C2 are resonant, 
as given by:
( 1)

1.414
Null frequency ( f )  =  ------------- cycles per sec.

2tt V LC
W here: L  is the choke inductance in henries.

C =  C l =  C2 is the capacitance o f each 
unit in farads.

T EST  SIGNAL 
INPUT

DISTO RTIO N M ETER  M ODIFIED 
FOR HARMONIC A N A LY S IS  

FIG. 2
press the fundamental test frequency being am pli
fied under test and a vacuum tube voltm eter to 
read , the amplitude o f any signals which pass un
attenuated through the null bridge. I f  the signal 
input to the am plifier is a pure sine wave o f 
frequency equal to the null frequency o f the bridge, 
the only signals indicated by the voltm eter w ill 
be the harmonics introduced by distortion in the 
Page 12

SEARCH 
O SCILLATO R.

INPUT

The circuit configuration w ill be recognized as 
the “ b ridge-T ”  type o f network. The resistance 
(R l )  is used to adjust the null reading to minimum. 
I f  the circuit constants are chosen properly, and 
distributed capacitance is minimized, v irtu a lly  zero 
transmission w ill occur at the null frequency. I f  
the null circuit “ Q ” is high, the null w ill be very  
sharp and nearby frequencies w ill be very  s ligh tly
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(©) AM PLIFIER  
BEING TESTED DISTORTION

ANALYZER _0  SEARCH
* osc. _ _o  OSC.

C1 C2

; n h k |S'

affected. The voltm eter is used to measure both 
to ta l am plifier output and harmonic output by 
shunting out the bridge circuit w ith the switch 
(S I )  during the form er measurement. A  vacuum 
tube voltm eter m ay be employed, or as shown by 
Turner*, a simple crystal diode voltm eter m ay be 
used w ith  only a sligh t sacrifice in accuracy.

To  convert the distor
tion m eter o f P ig . 1 to 
a  distortion analyser, the 
m edification shown in F ig.
2 is made. A n  audio 
transform er is added to 
perm it the insertion o f a 
sine w ave signal from  a 
second audio oscillator.
This signal is used to 
iden tify  individual har
monic components present 
in the bridge output by 
the beat method. To ac
complish this, the second 
oscillator is swept through 
the frequency range con
ta in ing the harmonics of 
the fundamental t e s t  
signal. F ig . 3 o f the block 
diagram  o f  the complete 
test set up. N ea r the 
frequency o f  each har
monic present, a “ beat”  
w ill be observed in the 
distortion meter reading.
The amplitude o f  the 
beats are indicative o f the 
rela tive  magnitude o f each 
harmonic component iden
tified. Thus, a quantita
tiv e  indication o f harmo
nic content, as w e ll as R 1 - 1 megohm, carbon, 
to ta l harmonic percent- R 2 -1 0 0 0  ohm, wire wound, 
age, is obtained. R 3 - 3 0 ,0 0 0  ohms, Vz watt carbon.

As an example, sup- R 4 - 2 0 0 0  ohms, V2 watt carbon, (flpprox.) 
pose that the test fre - S t ,S 2 -S .P .D .T . toggle switch. '-Seetext.
quency is 400 cycles and S 3 - 2gang, 3 position water switch, 
the distortion m eter indi- P R A C T IC A L
cates a total harmonic 
distortion o f 10 per cent.
before the introduction o f the “ search”  oscillator.

there is both second and third harmonic dis
tortion, an amplitude beat w ill be observed when 
the second oscillator is swept through 800 and 
1,200 cycles. I f  the second harmonic predominates, 
the beat at 800 cycles w iir  be grea ter than the 
one at 1,200 c.p.s. in the same proportion. Know 
in g  the total harmonic disortion, it  is easy to 
evaluate the percentage o f each harmonic com
ponent. The search oscillator frequency should be 
adjusted close enough to the harmonic frequency 
to g ive  nearly zero beat, so that the m eter needle 
can follow . The oscillator used fo r  searching should 
be rela tively  f r e e  o f  harmonic output.

C O N S TR U C T IO N  D E T A IL S
The practical circuit diagram  o f the distortion 

analyser is £ iven  in F ig . 4. Since no vacuum tubes 
or power sources are required fo r  its operation, 
the unit m ay be assembled in ve ry  compact form .
A  crackle-finish metal cabinet measuring Gin. x  6in. 
x  6in. affords' more than sufficient space to mount 
a ll components. N o chassis is used; all parts are 
mounted on the fron t panel except the choke (L )
A u stra l ian  Radio  and E le c t ro n ic s ,  Ju ne ,  1951

and the audio transform er (T )  which are sup
ported by a sheet-metal shelf fastened to the back 
o f the rem ovable fron t panel by means o f the 
shaft bushings o f R l,  R2, and S2 (F ig . 4 ). The 
dimensions o f this shelf and the approximate loca
tions o f the parts mounted on it are shown in 
F ig . 5. The suggested fron t panel lay-out is shown

T E S T  S E T -U P  FOR D ISTORTION M EA SU R EM EN TS 
FIG .3

Read
Adjust

S2 R3 0-100%  
0 -W vW n

, - 1 N 3 4

-o —>

< — Ganged

L1 -  8 hy. 150 ohm choke.
T - S e e  te x t . M - 0-100  microamperes.
C R YSTA L-  1N34 or equivalent.
C 1 ..C2- 4 0 0  C.P.S. . 0 4 d (Aerovox Type 483  )

- 1 0 0 0  C.P .S. .0 0 6  pfd  ( Aerovox Type 1 08 9 ) 
- 5 0 0 0  C .P S . .0 00 2 5p fd  ( Aerovox Type 1468)

DISTORTION A N A LY ZER  ,
FIG.4

D E T A IL S  OF S H E L F  
FIG .5
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U m e c M ^ t i

(supplies of everything for the amateur 
radio and record enthusiast)

C L A R E N C E

I T

100 Clarence St. Sydney BX4451 Box 5000 G.P.O. Sydney

Complete with microphone, amplifier, and two 
speaker, enclosed in an attractive carrying case, 
this unit is capable of performing the following 
functions.

THE BRS MODEL R33 PORTABLE 
RECORDER

(1) R ECO R D IN G  FROM  M ICR O PH O N E
(2) R ECO R D IN G  FROM  RADIO O R PICKUP
(3) PLAYBACK FROM  RADIO
(4 j PLAYBACK FROM  C O M M ER C IA L R ECO RD IN G S  
(5) A  SM ALL PUBLIC ADDRESS SYSTEM

ON DEMONSTRATION AT  
100 C L A R E N C E  ST . *  I Easily operated by 

"on-technical users

Queensland: 
Chandlers Pty. Ltd.

N.S.W.:
Radio Equipment 

Pty. Ltd.
John Martin Pty. Ltd.



in F ig . 6.
To assure maximum verastility , three null bridge 

frequencies, 400, 1,000, and 5,000 cycles, are pro
vided. These frequencies are selected by  substitut
in g  the proper capacitance values fo r  C l and C2. 
Capacitor sw itching is done w ith a two-circuit, 
three-position water switcjj. I f  additional or a lter
native test frequencies are required, the necessary 
capacitor values m ay be computed from :
(2 )

1
C l =  C2 =  --------  farads ( fo r  8 henry choke)

158f2
W here: f  is the desired null frequency.

F or  most routine am plifier testing, the three f r e 
quencies fo r  which values are g iven  in F ig . 4 w ill 
be sufficient.

F o r  effective fundamental frequency rejection 
w ith  low  harmonic frequency attenuation, the “ Q” 
o f  the null bridge components must be high. Best 
qua lity  components should be used fo r  the resonant 
c ircu it com prising C l, C2 and L. The choice o f the 
choke is im portant since the resistance as w e ll 
as the inductance o f  this unit is critical. The 
resistance o f the choke w ill adversely a ffect the 
“ Q”  o f the null circuit i f  too high.

Some selection o f capacitors m ay be necessary 
to  arrive at any given  test frequency, although 
fo r  most practical purposes it  is not necessary to 
measure distortion at exactly the frequencies spe
cified.

The null resistor ( R l )  is a variable one megohm 
potentiom eter mounted on the fro n t panel and 
provided with a small knob. This control is used 
to adjust the null response to  minimum at each 
o f  the test frequencies. The setting o f  R l  usually 
remains fixed fo r  any given frequency.

The crystal diode voltm eter uses a 1N34 or any 
o f  the germanium crystals as a rectifier. I t  g ives 
a response that is approxim ately linear w ith input 
vo ltage i f  a high sensitivity meter is used. A  0-100 
microampere m eter is ideal, since the scale calibra
tion can be used to indicate distortion percentage 
directly. Otherwise, any m eter requiring less than 
about 250 m icroamperes fo r  fu ll scale deflection 
m ay be employed. Above this current, the average 
crystal diode characteristic departs m arkedly from  
linearity.

Tw o m eter ranges are provided to a llow  more 
accurate reading o f distortion percentages. These 
ranges, 0-100 per cent and 0-10 per cent., fere 
selected by  sw itching m eter m ultip lier resistors R3 
and R4 by means o f  a togg le  switch (S 2 ). The 
m ultiplier resistor fo r  the 0-10 per cent, scale is 
selected to g ive  fu ll scale deflection at i/ lO th the 
RM S input vo lta ge  required to g ive  fu ll scale 
reading on the 0-100 per cent, range.

The audio transform er ( T ) ’ may  be. almost any 
unit o f  good quality which the experim enter m ight 
have available. The characteristics are not critical, 
since this transform er is used m erely to introduce 
a small audio vo ltage  from  the search oscillator 
into the vo ltm eter circuit. A  good 3:1 interstage 
audio transform er w ill usually be found satisfact
ory.

The audio input cable to the 'bridge circuit, as 
w ell as the external lead to the search oscillator, 
are run through holes in the le ft  hand side o f 
the m etal cabinet and w ired perm anently to  the 
circuit. These leads are o f standard single-con
ductor shielded audio cable and are fitted with

alliga tor clips at the input ends. The cabinet holes 
should be fitted w ith rubber grommets.

U S IN G  T H E  D IS T O R T IO N  A N A L Y S E R
The use o f the instrument is re la tive ly  simple. 

A fte r  the construction has been completed, the 
operation o f the null bridge circuit is tested at 
each o f the test frequencies. To do this, the bridge 
input cable is connected directly to the output 
term inals o f  the test oscillator. W ith  the togg le  
switch S I in the “ Ad just”  position and the test 
oscillator and frequency selector switch, set at the 
proper test frequency, the output o f the test oscil
lator and the gain  control (R 2 ) are adjusted to 
g ive  fu ll scale deflection o f the distortion meter. 
Then, when S I is thrown to the “ Read”  position, 
the meter reading should drop to a very  low  value. 
To minim ize the reading, the null resistor ( R l )  
and the test oscillator frequency must be varied 
simultaneously. I f  the null bridge is functioning 
properly, the adjusted null at some frequency near 
the desired test frequency w ill be quite sharp and 
the meter reading w ill be ve ry  nearly zero.

I f  an incomplete null is obtained, the b rid ge  
components are fau lty  or the test oscillator has 
some harmonic output which is being indicated on 
the meter. The nature o f this residual reading can 
be readily  determined by  the use o f the search 
oscillator. W ith  the distortion m eter operating as 
above in the “ Read”  position, the search oscillator 
is connected to the audio transform er input leads 
and enough search signal is injected to about 
double the residual reading on the meter. The f r e 
quency range o f the test signal and its harmonics 
is then explored by vary in g  the frequency dial 
o f the search oscillator slowly. I f  there is a large 
beat fluctuation o f  the meter pointer at the funda
mental frequency and little  at its multiples, the 
residual reading is caused by im perfect bridge 
balance. I f  the converse is true, the harmonic con
tent o f  the test oscillator is to blame fo r  the 
incomplete null. The harmonic output o f the test 
oscillator should be carefu lly  recorded so that it 
can be discounted when actual am plifier tests are 
being made.

In using the bridge to analyse the distortion

F I G . 6
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NOVICE SET BUILDING

A
A  SECTIO N  FOR TH E BEGINNER 

sponsored by 
LEVENSON'S RADIO  PTY. LTD., SYDN EY.

RADIO WAVES

GETTING STARTED -  Part 4

T o  c o n t i n u e  o u r  d i s c u s s o n  f r o m  la s t  m o n t h ’s  c h a p t e r  on “ W h a t  I s  R a d i o ? "  w e  w i l l  n o w  d e a l  w i t h  s o m e  e l e 
m e n t a r y  t h e o r y ,  a n d  t h e  u se  of t e c h n i o a l  t e r m s  w h i c h  a r e  u sed  to d e s c r i b e  t h e  v a r i o u s  f u n c t i o n s  in a  r e c e i v e r .  A n 
o t h e r  w a y  of d e s c r i b i n g  R a d i o  W a v e s  is— e le c t r i c  c u r r e n t s  w h i c h  h a v e  e s c a p e d  f r o m  t h e  w i r e s  c a r r y i n g  t h e m .  
M a n y  of y o u  w i l l  not  k n o w  w h a t  an  e l e c t r i c  c u r r e n t  is. b u t  fo r  o u r  p u r p o s e s  t h i s  doe s  n ot  m a t t e r  v e r y  m u c h ,  fo r  
e l e c t r i c i t y  h a d  been  k n o w n  a n d  u se d  f o r  c e n t u r i e s  b e fo re  i t s  r e a l  n a t u r e  w a s  d i s c o v e r e d .  H o w e v e r ,  e l e c t r i c  c u r 
r e n t s  a r e  v e r y  i m p o r t a n t  in r a d io ,  b e c a u s e  ra d io  w a v e s  a r e  s i m p l y  a f o r m  of e l e c t r i c i t y  w h i c h  is a b le  to t r a v e l  
t h r o u g h  s p a c e  in a n y  d i r e c t i o n .  P r o d u c i n g  t h e  w a v e s  is t h e  jo b  of t h e  t r a n s m i t t e r ,  bu t ,  s i n c e  w e  a r e  a t  t h e  m o m e n t  
m o r e  i n t e r e s t e d  in r e c e i v i n g ,  le t  u s  s e e  w h a t  th e  w a v e s  c a n  do.

Suppose w e erect a  p iece o f w ire, a fe w  fe e t  above 
the ground. I f  a  tran sm itter  is operating, the' w aves 
sent out by  it  s t r i k e  the p iece o f w ire  and cause a 
m inute e lec tr ic  cu rrent to flow  in it. Th is  cu rren t is 
so sm all th a t none o f the usual m ethods o f dem on
s tra tin g  the presence o f an e lectr ic  cu rrent w ill te ll 
us it  is there. F irs t  and fo rem ost, then, our rad io  set 
is an arrangem en t w hich w ill revea l the presence o f 
v e ry  m inute e lectric  currents. In  rad io  term s, the set 
is said to d e t e c t  the rad io currents in the a e r i a l  (ou r 
p iece o f w ire ) and the set i s  th ere fo re  ca lled  a d e te c to r .  
V e ry  sim ple sets such as crys ta l sets do noth ing but 
d e tect the rad io currents and m ake them  audible in a 
pa ir  o f headphon’e's. In m ore com plex sets, though, va lves  
a re  used to a m p l i f y  the rad io currents co llected  by the 
aeria l. In  these sets, the am p lifie r portion, is fo llow ed  
by a d e t e c t o r  w hich  serves ex ac tly  the sam e purpose 
as the sim ple set itself, nam ely, to change the rad io  
curr'ents so th a t th ey  can be m ade to  w ork  a  pa ir  o f 
headphones or a  loud-speaker.

T o  sum m arise w h a t w e h a ve  a lread y  learned—
(1 ) Rad io  w aves  tra ve l ou tw ards in a ll d irections from  

a  transm itter.
(2) These w aves str ik e  the lis ten er ’ s rece iv in g  aeria l 

and cause v e ry  m inute e le c tr ic  currents to flow  in 
it.

(3 ) T h e  purpose o f the rad io  re c e ive r  (o r  se t) is to 
change these rad io  currents in to such a  fo rm  that 
th ey can operate a  pa ir o f headphones, g iv in g  rise 
to  sounds w e  can hear.

(4 ) V a lve  sets o ften  conta in  a m p l i f i e r s  w hich  m ake the 
rad io currents from  the a er ia l b igger, a fte r  w hich 
a portion  o f the s’e t ca lled  the d e t e c t o r  perform s 
the step described in  (3 ) above.

W H A T  A M P L I F I E R S  A R E  F O R
T h e  n ex t question m igh t easily  be: “ W h y  do w e have 

sets w ith  m an y va lves, w hen sets can be bu ilt w ithou t 
va lve s  a t a ll? ”

Th ere ai'e- th ree m ain reasons. In  the first place, 
crysta l sets con ta in ing no va lves  w ill not operate a loud
speaker, but on ly a pa ir  o f headphones. Secondly, a 
crysta l se t does not a m p lify  the rad io  currents be fore  
d etecting  them , so that on ly  the strongest stations can 
be rece ived , even  w ith  headphones. Th ird ly , it  is d iffi
cu lt to be sure that a crysta l se t w ill a llow  us to  hear 
a  w eaker station  w hen there is a  Very strong one 
transm itting . A ll these d isadvan tages can be overcom e 
b y  using va lves, because o f th e ir am p lify in g  properties.

W H Y  S T A R T  W I T H  C R Y S T A L  S E T S ?
Th is is not a  difficu lt question to  answer. V a lv e  sets 

are too com p lica ted  fo r  the v e ry  beginner. T h ere  are 
too m any reasons w h y  even a  sim ple va lve  set m ay  not 
w ork, fo r  it  to be undertaken be fore a  sim pler set. It  
is  on ly by find ing out a t firs t hand the lim ita tions o f 
crysta l sets, that the advan tages o f v a lve  sets can be 
fu lly  rea lis ’e’d. Besides, m any w ill find a va lve  set too 
expensive fo r  a  first effort. A ll the parts used in 
bu ild ing various crysta l sets can be put to use w hen 
w e com e to  build our first va lve  set, so that as w e p ro 

gress, a fe w  parts at a tim e can be purchased. Thus, 
th'e pu tting  o f the first va lve  set into operation w ill not 
be too much o f a strain  on the pocket when the tim e 
comes fo r  it.

W H A T  T O  B U Y ?
F o r  bu ild ing ■ crysta l sets, and also sm all va lve  sets, 

the first n ecessity  is. a good p a ir .o f headphones. N o tice  
the w ord “ good .”  I t  is v e ry  im portan t. Th e ’phones 
are the on ly expen sive item  you w ill have to  buy, so it 
is as w ell not to  buy a cheap pair. These are seldom  
w orth  the m oney paid fo r  them , and even  i f  a good pair 
costs tw ice  as much as a poorer pair, the expen sive 
ones w ill g iv e  bett'eT than tw ice  the results o f the poor 
pair.

T h ere is a sim ple test that w ill enable you to be sure 
you are g e ttin g  a good sensitive  pa ir  o f ’phones. A t  
the end o f the cord are tw o  m etal tips by nVeans o f 
w hich the ’phones are connected to  the set. P u t the 
’phones on. m ak ing sure that the ea r-p ieces fit snugly. 
T a k e  a  coin (p e r fe ra b ly  a ha lf-crow n , w h ich  has a  m illed  
ed ge) betw een  the thum b and fo re fin ge r o f the le ft  hand. 
Then, take one o f the ’phone tips and hold it  betw een  
the r'e’n ia in ing fingers o f the le ft  hand and the palm . 
F in a lly , take the second ’phone tip  in the r igh t hand 
and rub it g en tly  a long the m illed  edge o f the h a lf- 
crown. I f  the ’phones are sensitive , th is w ill m ake an 
easily -heard  sound in the ’phone's.

v *  *  *
N O T E :  Should the reader have any d ifficu lties a t all in 

fo llow in g  our B eg inner 's  Course, the E d ito r  o f th is jou r- 
na\  wou f̂  ̂ be p leased to hear from  you concern ing your 
problem  and thus be in a position to  o ffe r  personal and 
ind ividual assistance.

A SIMPLE 1-VALVE REGENERATIVE 
SET

Component List
Cl
C2
C3
C4
V I

0.0003 or 0.0005 uf. variab le.
0.00025 or 0.0005 u f. fix’ed.
0.00025 uf. Can be a ir  o r  m ica-spaced.
0.0005 m fd. fixed.
A n y  o f the types in the above table.

L3, T ic k e r  coil. 10 turns o f 30 D.C.C., wound over the 
low er  ten  turns o f L I .

L I ,  L2, sam e as fo r  a eria l and tun ing coils o f  any o f the 
c rysta l sets.

A  B a tte ry , to su it valve* used.
B  ba ttery , 13| to  45 vo lts.
L4 B roadcast R .F . choke.
SW 1 On/off sw itch.
N o t e — I f  the th ree w ind ings are a ll wound in the 

sam e direction, on the form er, connecting the b o tto m  of 
the^ tick le r  to the p la te  w ill be r igh t. I f  th e  set w ill not 
osc illa te  a t all, t ry  revers in g  the tick le r  connections, be
cause the d irection  o f w ind ing m igh t not be right.
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A  Simple I Valve Regenerative Set

Tube Fil. F il. Type o f
T ype V oltage Current Base

1G4-GT ......... .........  1.4 0.05 amp. Octal
1H4-G ........... ........  2.0 0.06 amp. Octal
SO .................... .......... 2.0 0.06 amp. 4-pin

T h is  design incorporates a  typ ica l triode  regen era 
t iv e  detector and in this particu la r stage lies the secret 
o f ou tstand ing sen s itiv ity  o f the set. T h e  regen eration  
i-s introduced by coup ling from  the p la te  c ircu it back 
to the rad io  frequ ency input. A t  the p late output th ere  
is a com bination o f rectified  audio vo lta ge  and an am p li
fied R .F. signal vo ltage . Th e e f fe t t  o f this type o f  r e 
generation  is to increase the rad io frequ ency  voltage- 
applied to the de tector  and a t the sam e tim e to  produce 
a corresponding incr'ease in se lec tiv ity . Th e increase 
in signal vo lta ge  w ill reach a lim it w hich is govern ed  
by the am ount o f reaction  requ ired to cause the d e te c 
to r to  go  in to  oscilla tion , and when this occurs the r e 
ce ived  s igna l w ill produce a beat-note or w histle. When, 
regen eration  is carried  as fa r  as possible w ithou t osc il
la tion  occurring, the increase in am plitude (o r  ga in ) 
is  v e ry  g rea t fo r  w eak signals and less, a lthough still 
considerable, fo r  strong signals. Th is  fa c to r  exp la in? 
th'e D .X . (long  d is tance) capab ilities o f th is set. The 
am p lification  (o r  g a in ) o f a  rece ived  signa l w hen the 
de tector is opera ting  a t the cr it ica l point, that is, w hen 
the de tector has the m axim um  am ount o f regen eration  
w ithou t causing oscilla tion , is ex trem e ly  la rge . U n d er 
favou rab le  operating  conditions the am p lification  o f an 
incom ing signal has been found to  be as h igh as 15,000 
tim es.

(Advertisem ent)

SPECIALS

Ju s t  a r r iv e d , P o rc e la in  Egg  In su la to rs  
9d. each .

B r it is h  2-speed 78 and 33J r-p.m . E le c t r ic  
G ram o-m otor, £5/10/-

E le c t r ic  Record  P la y e r  in P o rtab le  
C a r ry in g  C ase , £12/3/-

S in g le  S p rin g  C lo c k w o rk  G ram o-m otor 
£4/9/6

Double S p rin g  C lo c k w o rk  G ram o-m otor 
£5/5/-

T a b ie  T y p e  C arbon M icrophone fo r  use 
w ith  R ad io  S e t, com plete w ith  cab le  

and b a tte ry , £2/14/-

G e rm an iu m  C ry s ta l D e tecto r, 12/6 each

o p e r a t e d  r e c e i v e r .  T h e  
m o d e r n  v e r s i o n  of “ L i t t l e  
J i m ’s M a t e . ”  B u i l t  into  
a n  a l l  a l u m i n i u m  c a b i n e t .  
U s in g  a 19 ( t w i n )  V a l v e .  
R a n g e  100 m i le s .  W e  a r e  
p r  or u d to of fe r  t h i s ! !  
P r i c e  c o m p le t e  in c .  v a l v e ,  
b a t t e r i e s ,  h e a d p h o n e s  a n d  
a e r i a l  e q u i p m e n t ,  £ 9 / 1 0 / -  
A d d  6 / -  p o s t in g .

“ J u n i o r ”  a ll  s t a t io n  C r y s 
t a l  S e t .  T w i n  c o i l s ,  s t a n d 
a r d  v a r i a b l e  c o n d e n s e r ,  
250-550 m e t r e s  w a v e 
l e n g t h ,  50/- .  H e a d p h o n e s  
43/6 ,  a n d  a e r i a l  e q u i p 
m e n t ,  4/6  e x t r a .  A d d  2/6  
p o s t in g .  A  v e r y  fine  offer !

M U S IC  B O X

Installed with a Swiss Unit. 
V arious tunes, variety of 
colours, durable p l a s t i c ,  
52/6. A dd  9d. Postage.

English D ux  M ovie P ro jec 
tor, w ind-up mechanism and 
b a t t e r y  operated. A n y  
youngster can operate it, 
£3/10/3. Btys., 1/8 extra; 
Films, 2/11 ea. (la rg e  var
ie ty ). A d d  1/- posting.

L i k e - a - F l a s h  A l l  S t a t i o n s  S e n i o r  
C R Y S T A L  S E T .  H i g h  d e g re e  of 
s e l e c t i v i t y .  U s e s  3 c o i l s  l in e d  b y  
2 v a r i a b l e  c o n d e n s e r s .  O n e  co il  
t a p p e d  i n c r e a s i n g  t u n i n g  e f f i 
c i e n c y .  F i t t e d  w i t h  c a t ’s  w h i s k e r  
t y p e  d e te c t o r .  In  C h a s s i s  f o r m ,  
7 0 / - .  W o o d  C a b i n e t ,  25/-  e x t r a .  
H e a d p h o n e s ,  39/11 to 43/6 .  A e r i a l  
E q u i p m e n t ,  4/6.  A d d  6 / -  p o s t in g .

LEVENSON'S RADIO Pty. Ltd.
226 P I T T  S T R E E T ,  S Y D N E Y .

G a m e s ,  H o b b ie s ,  N o v e l t i e s ,  a n d  S lo t  M a c h i n e  S p e c i a l i s t s .  
E v e r y t h i n g  f r o m  A  to Z  in R a d i o  a t  S a n e  P r o f i t  P r i c e s .  

P h o n e  M 2 525and  2526-7.
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I t ’s so easy now to operate an Extension Speaker just to suit your
se lf . . . fo r  this A eg is  modern-design unit features Rola Speaker 
and remote control mechanism! Simply plug the lead into your set, 
and then you have the choice o f  operating the set as before  . . .  or 
w ith the Extension Speaker by itse lf . . . and both together i f  you 
want it !

Added to the fingertip  convenience o f the control-box is the smart 
plastic Speaker Cabinet, a typ ica l A eg is  product —  acoustically cor
rect; and, finally, a selection o f beautiful colourings . . . See this 
latest Extension to the A eg is  range N O W  . . .

AEGIS 
COILS

A .  complete range o f 
*‘A e g is ”  B/C and S/W 

coils are available.

AEGIS D/W 
BRACKETS

W e have a comprehensive 
range o f “ A eg is ”  D/W  

coil assemblies.

AEGIS “RAINBOW” 
TUNER

Stocks o f this famous 5-Band E lec
trical band-spreading Tuning Unit 
are now available fo r  the discern

ing B/C and S/W  listener.

A  C O M P LE T E  R A N G E  O F R A D IO  P A R T S  B Y  W E L L -K N O W N  M A N U F A C T U R E R S  A R E  A V A IL A B L E

FRO M  T H E  R A D IO  D E P A R T M E N T :

A. H. GIBSON (Electrical) CO. PTY. LTD.
416 Bourke Street, Melbourne. MU 8121.
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The Short-Wave Miniature Three
P A R T  I I :  M A K IN G  T H E  C O ILS  A N D  O P E R A T IN G  T H E  SE T

In the first instalment o f  this article, which ap
peared in the A p r il 1951 issue o f “ Radio and 
Electronics” , the circuit and construction o f the 
set was described, and photographs o f the proto
type were featured so that builders would be able 
to duplicate the original layout as closely as pos
sible. In this, the final instalment, details o f  the 
coils are given, and this is fo llow ed by some tips 
on operating the set so as to g e t the best results 
out o f it.

M A K IN G  T H E  CO ILS
The set covers the w'hole o f  the normal short

wave range o f 3 to 30 mc/sec. To do this, three 
sets o f two coils per set are needed, making six 
coils in all. They are not difficult to make, being 
wound on com mercially available coil form ers with 
enamelled w ire that is in all cases thick enough 
to be quite easy to handle. The numbers o f turns
on qll winds are given in the table below:

R A N G E  A
L I L2 L3 L4 Tap on L3

No. o f  Turns . . . . 5 26 26 31 31
R A N G E  B
No. o f  Turns . . . . 4b 13 13 21 21
R A N G E  C
No. o f Turns . . ■ . 2 i 51 51 21 21

N O TE .— L2 and L3 fo r  Range A  are wound w ith 
30-gauge enamelled wire. For Ranges B and C, 
these windings are o f  20-gauge. For all ranges, 
w indings L I  and L4 are o f  30-gauge wire.

A ll coils are wound on ribbed form ers, l j in .  in 
diameter.^ These form ers are provided w ith bases 
carrying the pins w ith which the whole is plugged 

' into the valve-socket holders, and which carry  the 
electrical connections from  the coils. The bases 
are held to the base o f the form er by  a single 
screw, threaded into the bakelite, and so can be 
removed entirely while the windings are being put 
on. To hold the windings on the form er, small 
holes are bored in it w ith a sharp instrument, such 
as scriber point, or a bradawl, w ith  the business 
end filfed down to a width o f about one th irty- 
second o f an inch. To commence a w inding, one 
hole is bored in the form er, close up to one o f 
the ribs, and a short length o f the w ire threaded 
through, on to the inside o f the form er. I t  is 
then taken down to the bottom o f the form er, where 
there is a flange, w ith several small holes already 
provided. The w ire is taken round the flange, to 
the outside o f the form er, and then passed down 
through the nearest hole, where it is le ft  pro ject
ing. The w ire can then be pulled taut w ithout fear 
o f its coming adrift. The required number o f turns 
is now wound on, which brings the winding near 
the bottom o f the form er, and w ire is held while 
a fu rther hole is bored in the form er. The w ire 
is cut from  the reel, leaving several inches to 
spare, and threaded through the newly-made hole, 
just as at the start o f the winding. I t  is then 
brought out at the bottom o f the form er, as before, 
and anchored in a fu rther hole in the flange. A ll  the 
coils are space-wound. That is, L2 and L3 are 
wound w ith the turns spaced from  each other by 
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a distance equal to the diam eter o f  the w ire. This 
is easily accomplished in the fo llow in g  way. A fte r  
the w ire has been anchored fo r  the start o f the 
winding, a second piece o f the same w ire  is 
tem porarily  anchored by passing it  through the 
same hole as the main w ire, but this time, taking 
it out through the top o f the form er, and simply 
bending it over. W e  now have two w ires coming 
out o f  the starting hole, and these are wound on, 
side by side, so that the wrhole makes a solid wind
ing, w ith the turns tigh tly  pressed up. to each 
other. On coming to the end o f the winding, the 
additional w ire is released, and springs away from  
the form er, leaving the main w ire wound on, very  
accurately spaced. Since bakelite form ers are slip
pery, care is needed to  ensure that a fte r  the spac
ing w ire has been released, the turns o f the main 
winding do not slip, or the spacing w ill be lost, 
and it w ill be necessary to start again.

A D D IN G  T H E  S M A L L  W IN D IN G S
O f course, the main windings are L2 and L3, 

which are th e . tuning coils, and these should be 
put on first. Then the small w indings can be 
added. In  the case o f L I ,  the fo llow in g  procedure 
w ill dcf the trick. A  small hole is bored in the 
form er, five turns up from  the bottom o f  the 
main winding. I t  w ill not be possible to do this 
w ithout disturbing the spacing o f the low er turns 
o f  the coil a little , but as long as its ends are 
secure, this does not matter. L I  is then started 
from  the bottom end, by reeving it  through one 
o f the holes provided in the flange. The turns 
are then wound on, in between the turns o f L2, 
until the ending hole, which has just been made, is 
reached. I t  is then passed through this hole, and 
taken down and anchored, as before. Since both 
windings are o f the same wire, the turns w ill bed 
together closely, and w ill autom atically correct 
the spacing that was displaced while boring the 
finishing hole.

On the other coil, L4 is put on in a sim ilar 
manner, but not until the tap has been added to  
L3. The best w ay to do this is to wind L3 com pletely 
fo r  a start, and then bore a hole at the appropriate 
spot on the form er. Just opposite the hole, the 
w ire o f L3 is carefu lly  scraped to rem ove the 
enamel, and the bare surface is tinned w ith solder 
as quickly as possible, so that the w ire w ill not 
stretch w ith the heat and become slack. Then a 
short piece o f w ire  is anchored to one o f the flange 
holes, and taken up inside the form er, and out 
through the hole drilled fo r  it. A  piece o f the 
w ire  is bared and tinned, and soldered to the 
tinned spot on the main coil, and the tapping is 
completed. L4 is then put on exactly  as fo r  L I ,  
except that in this case, the finishing hole is made 
about Jin. from  the hole fo r  the tapping w ire, 
and it is necessary 'to  see that inside the form er, 
the w ires from  the tap and from  L4 do not 
touch. I f  they did, the filament o f  V2 would be 
short-circuited, and so would the A  battery  when 
connected up.

The coil fo r  Range A  w ill be the most difficult 
to make, because all windings are o f the same

Continued on Page 30

Page  19



An Easily Constructed Instrument for 
Measuring R .F. Resistance and Other 

Important Q uantities-Part 2.
C O N S TR U C T IO N

The instrument is ve ry  easy to construct, and, 
as can be seen from  the photograph on page 4. 
o f  the last issue, the whole circuit is built on the 
steel panel, and the leads are cabled and taken off 
to the batteries, which are housed inside a box, 
l l in .  x  7»in. x  6Jin. The panel fits over, and form s 
the lid fo r  one o f the l l in .  x  7Jin. sides o f  the 
box.

The va lve is mounted in an Amphenol socket, 
which is set into a circular base, o f the kind used 
fo r  setting such sockets into a chassis. In  this 
case, the socket is mounted w ith the lugs inside 
the base, which is then screwed to the panel, as 
shown in the photograph A  low-loss socket needs 
to be used, because the plate connection comes out 
through the base o f  the tube, and this pin is 
connected to the “ h igh”  side o f the circuit under 
test. This arrangem ent g ives a ve ry  short lead 
to the ceramic feed-through insulator which is 
used fo r  connecting the test circuit to the dynatron, 
and this is o f  assistance at high frequencies, where 
short leads and low  losses are essential.

The three controls are mounted in a row  along 
the bottom edge o f the chassis, and are provided 
w ith  large  knobs to make accurate adjustment 
easy. A part from  the three potentiometers, four 
fixed resistors, and the plate and screen bypass 
condensers, the only parts are the va lve itse lf 
and the three meters, so that all the parts can 
be mounted using the term inals o f the meters and 
the switch as tie points. The grid  stopper resistor 
is mounted in the grid  lead itself, r igh t at the 
g rid  cap o f the valve. P lease note that there is 
on ly  one earth on the whole instrument— at the 
earthed feed-through, v e ry  close to the valve socket. 
In  the original, the whole circuit was built, com
p lete ly  insulated from  the panels, and then a 
w ire  was soldered from  the one input term inal to 
the panel. A s  was pointed out earlier, as long as 
the bypassing from  plate and screen to the cathode 
is inserted w ith  as little  lead length- as possible, 
the whole o f  the rest o f  the circuit is purely a 
D.C. one, so that the exact lay-out o f parts, and 
the w ay  in which the w iring  is run. is o f  little  
o r  no consequence. F o r  this reason, builders may 
please themselves just how they construct the 
instrument, as long as the two leads that carry 
R .F ., and the bypass condenser leads, are made 
as short as possible.

C H O O SIN G  A  TU B E
W e have not yet said anyth ing about how to 

com e by a va lve fo r  the dynatron. In  the circuit, 
this has been shown as a 224, and this is quite 
correct. I t  is certain ly true that new valves o f 
this type can no longer be had, and it is equally 
true that i f  they were available, the chances are 
that they would not be suitable fo r  the purpose 
in hand. The trouble is that only the v e ry  old 
screen-grid tubes show the best dynatron char- 
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acteristics, because, the secondary emission pheno
menon which makes the dynatron oscillator possible 
was looked upon as a disadvantage when screen grid  
tubes w ere first, produced, and steps were taken to 
elim inate the secondary emission. As a result, the 
24A, an improved version o f the 24 or 224, w’as 
produced, and this had the plate specially treated to 
make the secondary emission as small as possible. 
The 24A , therefore, is not the tube to use in this 
arrangement. There are still to be found, more parti
cularly in the junk boxes o f  dealers and service 
shops, some o f  the old 224 tubes, which can be 
used, even i f  their emission is somewhat on the low  
side. The one used in the prototype was one o f 
Arcturus manufacture, w ith  the blue glass envelope, 
and proved quite Satisfactory fo r  the purpose. I f  
one is lucky enough to acquire more than one o f 
the r igh t sort o f tube, there then arises the problem 
o f finding out which is the best o f  them to use. 
This can be done quite easily, in the fo llow in g  w ay. 
A  tuned circuit— say a broadcast coil w ith about 
200MMf. connected across it, is connected to the test 
terminals, and a voltm eter is connected between the 
cathode and the m oving contact o f the 500-ohm 
potentiometer. The grid  bias is decreased until the 
circuit just oscillates, and a reading o f the grid  
bias vo ltage is made on the tem porarily  connected 
meter. Then the next tube is plugged in and the 
process repeated. The tube w ith  the best dynatron 
characteristics is the one which oscillates w ith  the 
highest value o f grid  bias. *

The reason fo r  this is that the greater the nega
tive mutual conductance, the h igher can be the bias, 
while still a llow ing a g iven  circuit to oscillate.

U S IN G  T H E  IN S T R U M E N T
The simplest use to which the instrument can be 

put is that o f  measuring the dynamc impedance o f  
a tuned circuit. When it has been completed, some 
tria l measurements should be made, to see that it 
is w ork ing satisfactorily. A p a rt from  the m eter 
itself, it  is necessary to have some means whereby 
one can ascertain when the circuit starts to oscillate. 
In many cases this can be a sensitive radio receiver, 
or, i f  one is available, a beat frequency meter. F o r  
those who have no more elaborate equipment, the 
best solution is to  make up a simple regenerative 
detector circuit, using a triode, w ith plug-in coils 
to cover the frequency range in which you are 
interested. This can include the usual I.F . band 
round about 455 kc/sec., since an old I.F . trans
form er can easily  be modified to act as a plug-in 
coil fo r  such a detector. A  short piece o f stiff w ire, 
to act as an aerial, can be connected to the detector 
circuit, and placed w ith in a couple o f inches or so 
o f the circuit, under test in the resistance meter. 
Then, the la tter is turned on, and the grid  bias 
potentiom eter is turned to the position which gives 
minimum bias on the 224. A t  this, the circuit is 
bound to be oscillating, so a search is made in the 

CentinuecL on Page 27 
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The E,R. and E .M Amateur Television Project 
for Home Construction

PART V : SUCCESSFUL PRODUCTION OF PICTURES
S U M M A R Y  O F PRO G RESS

Needless to say, our own laboratory work . on 
this Pro ject is kept, as it  were, several jumps 
ahead o f  the description presented in these pages. 
The business o f month-by-month publication 
makes this state o f  a ffa irs  a necessity, and it  is 
fo r  this reason that we are able to report, here 
and now, that we have succeeded in producing 
our first satisfactory pictures. They were obtained 
using a VCR112 cathode ray  tube as the flying 
spot ligh t source, w ith a raster large enough to 
cover a 2iin. x  3iin. photographic negative, and 
an actual negative was used as the source o f  scenic 
material. This was viewed by the 931A electron- 
m ultip lier photo-cell, which was fo llow ed by three 
stages o f  video amplification using 6AC7 tubes. 
These were provided w ith shunt peaking coils to 
extend the frequency response to approxim ately
4 mc/sec., and the last stage was fed  to the grid  
o f  the receiving tube, which was a VCR97. The 
tim e base circuits were those which have already 
been described, and later modified in accordance 
w ith  the circuits to be presented in this instal
ment.

The definition obtained was approxim ately equi
va lent to that o f a 200-line picture, and was good 
enough to show a considerable amount o f detail—  
my.ch more, in fact, than one would expect to be 
available from  so small .a number o f lines. I t  is 
intended to go into this at a la ter date in more 
detail, since the question o f just how the detail 
is produced is a most im portant one. Indeed, the 
observation on the actual receiv ing screen o f the 
results o f  making certain organized changes in 
the equipment is o f absorbing interest, and gives 
a  better insight into the mechanics o f picture 
reproduction than can any amount o f  reading. A t  
the same time there were certain imperfections 
in  the system that prevented a better resolution 
than 200 lines from  being realized. W e have our 
own ideas about this, but until fu rther work is 
■done, it is not possible to say whether it  is due 
to inherent lim itations in the gear being used, 
o r  to factors within our own control. I t  w ill be 
ve ry  interesting, fo r  instance,'to find .out whether 
the size o f the spot o f the transm itting tube is 
the lim iting factor, or whether better results could 
be obtained by vary in g  the frequency response of 
the video stages in such a w ay as to compensate 
f o r  the decay characteristic o f  the screen m aterial 
on transm itting tube rather better than at present.

W e mention all this, because fo llow ers o f  the 
P ro ject w ill no doubt be interested to hear o f our 
own progress, and also to point out that even i f  
present lim itations turn out to be outside our 
control, .short o f obtaining diffei'ent equipment, 
readers who wish to duplicate our own equipment 
can rest assured that they w ill find the trouble 
w e ll worth while. A  200-line picture is by no 
means to be sneezed at as fa r  as reproduction o f 
•detail is concerned, and w ill be found o f immense 
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interest by anyone who m ay be keen enough to 
construct the gear.

A L T E R N A T IV E  T IM E -B A S E  C IR C U IT
In the last instalment o f  this series, we men

tioned that the successful transm itting tube, the 
VCR112, has a much smaller deflection sensitivity 
than the VCR97 that we can use fo r  the receiving 
end. Because o f this, g reater deflecting saw-tooth 
voltages are needed i f  the raster is to fill the 
screen. I t  m ight, o f  course, be asked why it  should 
be desirable or necessary to fill the screen in any 
case, since a sm aller raster m erely means that a 
small transparency can be accommodated, but 
there is a v e ry  good reason fo r  using as large a 
raster as possible. The present state o f the proto
type equipm ent' g ives a ve ry  good example o f this 
very  point. The trouble is, that the spot which 
scans the picture is not in fin itely small. Ideally,

F ig ] 5.— Alternative line T.B. circuit. Values arc fo r  
6 ACT.

R l,  R4, R5, 50k. R 6, lk .
R2, 60k. R7, 200k.
R3, 100k. pot. C, 0.002.

it would beat all times smaller than the spacing 
between the lines o f the raster. I f  it  is not, it is 
h igh ly probable that however good the rest o f  the 
equipment m ay be, the picture w ill not show as 
much detail as it  should. I t  is obvious enough that 
no picture detail can be resolved (i.e. seen as a 
separate en tity ) unless it is la rger than the size 
o f  the scanning spot itself, and this w ill determine 
the smallest detail, in a direction parallel w ith the 
lines o f  the raster. And since the aim should, be 
to have approxim ately the same resolution both 
parallel to the line direction, and at r igh t angles 
to it, there is no advantage in having m ore lines 
than can be separately distinguished when the raster 
is viewed from  a ve ry  close range. N ow , fo r  a 
g iven  cathode ray tube, at given operating vo lt
ages, the size o f  the spot can be taken to be the 
same, at whatever part o f the screen it happens 
to be1, so that i f  the raster is ve ry  small, the lines 
cannot be distinguished, and much detail is lost.
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Suppose, for example, that we have a spot of 

diam eter l/100in. This would actually be a pretty 
good one, but the figure w ill serve as illustration. 
Suppose further, that the raster is only one inch 
high. In  this case, it  would be o f no use employing 
more than 100 lines, because i f  more were used 
they would overlap, and detail in the vertical 
direction that was smaller than 1 /10 0  inch high 
could not be reproduced. But i f  the raster is made 
3in. high, on the face o f the same C.R.T., then 
it would be possible to resolve 300 lines vertically , 
and a 300-line picture could be used, and improved 
definition and detail would actually be realized. I t  
is fo r  this reason that we should make every effort 
to fill the screen o f the transm itting tube with the 
raster.

In the case o f the prototype equipment as it is 
a t the moment, it is not considered that the spot 
is anything like as small as a hundredth o f an inch 
in diameter, and the raster used was only about 
2 in. in height. Thus, by making the raster taller, 
and at the same time correspondingly wider, much 
more detail should be rendered visible, as long as 
the transparency is also enlarged so that it  still 
occupies the whole' o f the new  raster. I f  the raster 
is enlarged, and the transparency remains the same 
size as before, then detail w ill actually be lost, 
because many o f the lines w ill fa ll outside the 
lim its o f the picture, and can contribute nothing 
towards it. I t  is equivalent to reducing simulta
neously both the number o f  scanning lines and the 
bandwidth o f the video system, so that both hori
zontal and vertica l resolution suffer to the same 
extent. I t  is to be expected, therefore, that when 
the raster on the prototype equipment is enlarged, 
and the transparency w ith  it, considerably more 
detail should become visible.

The provision o f greater scanning saw-tooth 
amplitude w ill mean the addition o f a further 
stage o f amplification a fte r  the line time base 
circuit. W hat is wanted is not more vo ltage gain, 
but grea ter output capability, so that a larger 
undistorted output vo ltage can be fed  to the de
flecting plates. I t  w ill, in fact, be necessary to 
add a push-pull stage, using larger tubes, and 
probably the most suitable ones w ill be 6V 6 ’s, or 
sim ilar output valves. Because o f this addition 
to the already rather large number of valves in 
the scanning circuit, it has been decided to g ive  
a less complex line time-base generator circuit, 
that w ill actually do as good a job as the more 
complicated one using the thyratron one already 
described. I t  can readily  be made to w ork  w ith 
any o f  the high-mutual-conductance pentodes, such 
as the 6AC7, the EF50, or the EF42. Its  circuit 
and values are g iven  on this page. R3 is a potentio
m eter which enables the frequency to be varied 
over quite a w ide range, and w ill be found very  
useful, especially a fte r  the pictures have first be
come a rea lity. The condenser C can be used to 
g ive  large frequency steps, but this fa c ility  is not 
needed in the present application. The output is 
more than sufficient to sw ing the grid  o f  the 
am plifier and phase inverter stage, and the circuit 
can be directly substituted fo r  the oscillator and 
thyratron circuit in the orig inal diagram  o f the 
deflection unit. The linearity is very  good indeed 
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at high frequencies, such as are used for the line 
time-base, so that there will be no left-to-right 
shading of the picture owing to variation in speed 
of the scanning spot as it travels from one end 
of the line to the other.

Pulse

Fig. 6.— A satisfactory alternative frame T.B., g iv 
ing a good pulse at the cathode fo r  black-out pur
poses. I t  may easily be synchronised with the mains' 
frequency by attaching the synch, input terminal to 
the heater winding. The circuit o f  Fig. S could also 
be used fo r  the frame T.B. by changing R7 to 

1 meg. and C to 0.05 uf.

F ig . 6 shows a simple circuit which can be used 
as the fram e time-base. I t  has a term inal to which 
a synchronizing input can be applied, and this is 
very  handy, as w ill be explained in a moment. 
I t  also produces quite a good blackout pulse across 
the cathode resistor, so that none o f the advant
ages o f the m ore complex orig inal circuit are lost. 
The charging condenser must be large  i f  linearity  
is to be good, and no less than the 2 Mf. show-n 
should be used.
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THE iAPE  RECORDING HEAD (From P. 11)
A s  it only requires one or two layers o f winding, 
not much space is lost.

I f  a balanced winding is to be used, fo r  example, 
to  feed  into a push-pull am plifier, one ha lf o f each 
w inding m ay be wound on each leg, w ith the start 
o f  each w inding connected together as the centre 
point. In  an unbalanced w inding the two halves 
are m erely connected in series. The phase relation
ships between the windings must be correct. I f  
both halves are wound in the same direction, then 
either both inner or both outer ends may be 
connected together.

Thin paxolin is a suitable m aterial fo r  making 
end cheeks to contain the jvindings, being rigid  
and easily worked. I t  need not b e 'th ick er  than 
about .Olin. Between these a fe w  layers o f fine 
paper, thinly coated w ith shellac, can be wound 
over the le g  o f  the core, and one or two additional 
coats o f  shellac w ill seal any cracks. The shellac 
should be com pletely hard before the winding is 
commenced.

ASSEMBLING THE HEAD
F ig . 5 is a cross-section o f the fron t gap, greatly  

enlarged, showing how a brass filling piece is 
fixed in the gap.

W ith  the halves o f the core clamped very  firm ly 
together, in correct alignment, solder a iin . x  iin. 
strip o f fa ir ly  thick brass along the back edge, 
to join the back gap. Tin the .OOlin. brass filler, 
care fu lly  w ip ing off the surplus solder which would 
A u stra l ia n  Radio  and E le c t ro n ic s ,  Ju ne ,  7957

Fig. 5

Continued on Page 24
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2-4 KV

F ig .

Y

7 shows the power supply circuit, as used 

Y

fo r  the VCR112 transm itting tube. I t  is quite 
stra igh tforw ard  and need little  comment. I t  was used 
in the form  shown because we had a high vo ltage 
transform er w ith  a 2400-volt secondary and wished 
to make use o f  it. There are several other ways 
o f  obtaining the necessary high vo ltage fo r  the 
cathode ray tubes,. and w e w ill devote some space 
to them later, because it is possible to do the job 
more cheaply than directly from  a mains trans
form er in this w ay, and w ith more safety, too.

(T o  be continued)

230 V I r

Face  of
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L e n g t h  
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TAPE RECORDING HEAD
Continued from  Page 23

add to  its thickness, and insert this into the 
fron t gap w ith the edge protruding sligh tly from  
the core face. Run a little  solder into the space 
between the pole pieces below the gap, join ing 
the poles and the brass r ig id ly  together.

The face o f the core should now be flattened 
s ligh tly  around the gap, on the oilstone, to bring 
the brass flush with the core. This is also a simple 
gieans to remove the effects o f any minor error 
in the alignm ent which has caused one pole to be 
s ligh tly  higher than the other; ensuring that there 
w ill be nothing to scrape or rub the tape, only 
a glass-smooth running surface. I f  there are any 
rough or sharp edges, these may be rounded olf 
sligh tly , also w ith the oilstone.

M OUNTING THE HEAD
Details o f head mounting methods vary  greatly , 

but they must all fu lfil two common requirements: 
freedom  from  hum pickup when p lay ing back, and 
mechanical rig id ity . The playback channel, incor
porating a high-gain amplifier, is extrem ely sensi
tive  to hum fields; and the hum problems o f the 
playback head are sim ilar to those o f a m icro
phone transform er. H ow ever a mic transform er 
can usually be mounted in a hum-free spot; not 
so the head, wThich must be close to at least one 
motor, i f  not a power transform er. Complete 
screening is not possible, as the tape must have 
access to the core through a “ w indow”  in the 
screen; but a well-designed screen o f mumetal or 
soft iron w ill reduce the hum pickup very  consi
derably.

The playback head m ay also pick up voltages 
from  the bias or erase supply, or from  an output 
transform er, either o f which would cause trouble. 
Screening is again effective here.

In spite o f  these problems, it  is possible to use 
a com pletely unscreened playback head. B y careful 
choice o f layout, hum pick up can be kept very  
low, and at the normal output level the hum may 
be barely audible.

But while this is satisfactory fo r  experimental 
work, a screened head is preferable fo r  a produc
tion model, and is essential i f  the layout is very  
compact, or where a separate playback head is 
used fo r  simultaneous m onitoring o f the record
ing.

I t  w ill be fa ir ly  obvious that excellent mecha
nical r ig id ity  o f  the head is essential. A n y  vib ra
tion or random movement w ill cause more or less 
distortion o f the recorded or reproduced w aveform , 
while an angular movement in which the gap is 
moved from  its alignm ent at r igh t angles to the 
edge o f the tape w ill cause a phase displacement 
from  one end o f the gap to the other. I f  this 
displacement is such that the top o f the gap is 
h a lf a wavelength in fron t o f or behind the bot
tom, the flux in the top half o f the gap w ill be 
180 degrees out o f phase with that in the bottom 
ha lf and the output at that frequency w ill be 
zero.

Remem bering that in the example given earlier, 
the wavelength o f a 750 c/s signal at 7Mn. per 
sec. was only .Olin., it w ill be seen that a dis-

( Continued on Page 32)
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AC SF 17109 17 10 9 i £3 5 si

N.H.V. KITS
97 Marriott Street, Redfern, N.S.W. 

MX 3764
An Associate of R. H. Oxford & Son Pty. Ltd .

This line of Cabinet 
is for housing elect
ronic equipment of 
all types. It has a 
fixed tack and re
movable front. Col
our, Grey.

C ata logue No. D
MC660 6
MC596 5
MC7810 7
MC6712 6
MC81010 8
MC.81112 8
MC7915 7
MCSF776 n
MCSF796 n
MCSF116 n
MCSF8138 8A
MCSF101810 10*

Prices  plus
w H Sales Tax
•6 6 8/3
G 9 9/4
8 10 13/9
7 12 13/9

10 10 17/-
11 12 21/-
9 15 21/-
7 6* 11/6
9 6 i 13/9

11 6A 16/-
13 8 ' 19/3
18 10 31/3

Meta! Utility 
Cabinets
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HAM  ACTIV ITIES
Things on all bands have been very poor once again— D V  is becom ing almost non
existent with only a handful o f  W ’s tr ick lin g  through on 40 and 20 metres. The 
most outstanding D X  signal fo r  the m on h must have been 11C1SE ichose 20 m etre  
phone signal had to be heard to be believed. So, with the D X  bands y ield ing so 

little  their usual habituees have tem porarily  m igrated to 40, o r in some cases. 80 metres.

FROM MY LOG
5 F0  is a new call making a debut on 40 recently. 

J im  was an enthusiastic listener before obtaining 
the ticket and looks like a promising DX man.— .— .

6M K  has finished a T-match to the radiator o f 
his 3 element 20 metre beam which is now con
sidered correctly tuned up a fte r  two years work 
on it. This beam is atop a 40ft. tower, the final 
a 813 running the quota whilst a Collins 75A-1 
takes care o f those “ 40 over 59-ers” .— .— .

ZL3LC  is using a V-bSam which probably accounts 
fo r  the consistent appearance o f his signal on 20 
in the afternoons.— .— . B ill W right, ex-5BW, 
-3 A A W , -4TU, is now signing 5CN from  Darwin.

Conducted by 
J. A. H AM PEL, VK5BJ

B ill may prove to be a decided asset to the V H P  
boys as he has initiated automatic M CW  trans
missions oh 50.8 me. besides running the 50 me. 
r ig  in parallel w ith his low er frequency rig  when 
on those bands. B ill is running 35 watts to a two 
elem ent beam directed on Melbourne.— .— .

Another 6 metre enthusiast in the T err ito ry  is 
5 IR  but as both he and B ill are on sh ift work 
no definite schedules can be announced although 
it  is hoped to always keep a 6 metre signal on 
the band by their combined efforts. Ray, 5RA, is 
interested in 6 but so fa r  has not put a Signal on 
the band.— .— .

4JA has been Q RL, building a new shack and 
m oving a ll the gea r into it, however Jim is now 
established but still not heard much since he took 
d elivery  o f the new car. Tim e is now taken up 
with vis iting the boys and their rigs.— .— .

4NC is putting up a three element beam using 
a Cbmmand V FO  running into a 807 in the final. 
Charles is on sh ift work so fo r  the next few  
months work on the beam can be done during the 
day and the idea is to sit back and w o jk  the D X  
then while the “ Q RM -ers” are at work.— .— .

Doubtless everyone has seen that gem  o f journal
ism which orig ina lly  appeared in the “ N ew  York  
T im es”  and subsequently by -reprint in our own 
local papers that Am ateurs had been responsible 
fo r  Q RM ’ing Korean army radio channels. Hams 
everywhere were h ighly indignant naturally and 
several letters were im mediately despatched to 
W .I.A . executives w ith subsequent representation 
to the A .R .R .L . on the matter. “ M A R S ” , the U .S.’s 
m ilita ry  amateur radio system made investigations 
w ith  the appropriate government departments with 
the result that the arm y announced their tank 
transm itters used channels adjacent to amateur 
channels and had wandered into those channels so 
that an Am ateur transmission was heard on a tank 
receiver.

The orig inal report appeared on 9th February 
so it  was w ith re lie f that Am ateurs read o f A R R L ’s
A u stra l ia n  Radio  and E le c t ro n ic s ,  Ju n e ,  1951

President George Bailey, W 2KH , statement on 19th 
February entire ly clearing Am ateur Radio o f the 
stigma so w rongly, misplaced. Further more the 
orig inating paper graciously devoted space fo r  a 
feature article on the achievements o f Am ateur 
Radio to clear up in the minds of- laymep that we 
had been able to vindicate ourselves entirely.

Considering the large number o f V K ’s who com
plained about insertions in their local paper it is a 
p ity  something sim ilar to W 2 K H ’s article could 
not appear put here. Once again the W .I.A . has 
proved itse lf as the worthy representative o f Aus
tralian Am ateurs by stirring up interest in the 
U .S.A. .

5BC has been back on 40 o f late a fte r  spending 
the summer months on 6 metres. Hughie ’s next 
move is to 80 where there is now a surprising 
number o f signals in the evenings. The Adelaide 
end o f the 6 metre sked between Hughie and his 
brother 5HD has been missing recently— looks like 
B ill is Q R L  w ith the new harmonic in the 
shack.— .— .

3T I sends along the latest.M ildu ra news— ex-5SB 
’ and now back under his old call 3CI, Sid only stayed 

a short while at jMerbein, near Mildura, before 
being forced to move on to Bendigo due to lack 
of. accommodation in the district. The local boys 
were sorry to see his departure because o f  Sid’s 
intense interest in V H F  technique and they had 
hoped to obtain some worthwhile “ g'en”  on the 
highs.— .— .

Ham activ ity  has reached an .all-time; high in 
this R iver district. 3AU G  has bought a windmill 
tower and put up a 20 metre beam on his fru it 
block. 3TI just wishes he had' the room to swing 
a beam.— .— . 3GZ, the Zone officer fo r  the district 
w ill be back on soon w ith a T A I2D  on which he. 
is now working. He has already bought a consi
derable amount o f V H F  gear.— .— . 3SN is still in 
M ildura but has lapsed into inactivity  just recently. 
3FC is an OT o f the district who is now heard 
consistently at week-ends from  Ouyen.-*-.-—.

5GY and 5CE in W hyalla have had their fists 
in trim  by running nightly C.W. skeds. Nobby, 
GY, is busy changing from  his present hill-top 
Q TH  to the new home down close to the sea. 
I t  is expected from  his recent QSO that fishing 
w ill now take some o f the time previously devoted 
to Ham radio. He is very  interested in 288mc. hop
ing to push through to Adelaide one day. Contact 
w ith 5JY across the Gulf a t Crystal Brook was 
only one way but Nobby and Jim are still con
fident. The Adelaide boys should not be surprised 
to hear 5GY on 288 in July as N obby is taking' 
his r ig  w ith him while on leave.— .— .

4SV, the technical advisor fo r  the VK 4  division 
o f the W .I.A . gave a v e ry  interesting lecture and 
practical demonstration on F.M. mobile equipment 
as used by the Brisbane ambulances, nice work 
Harold.— .— . 4R L  is running 50 watts w ith  a 834 

Continued on Page 31
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BRITISH NAVY RESISTORS
Assorted bundles, all w a tta ges  and 
values. M ixed  I w att, 1 w att, 2 w att, 
5 w att, from  100 ohms to I  m eg, 5 
p.c. and 10 p.c. accurate. A n  ex ce l
lent buy. P r ic es  as fo llow s :—
50 A s s o r t e d ...................................  15/-

100 A s s o r t e d ...................................  27/6
500 A s s o r t e d ...................................125/- 547 EL IZ A B ET H  S TR EET , M ELB O U RN E

METERS
W e have the fo llow in g  M eters in 
stock. T h ey  are m ostly brand new, 
and if  not they are  in excellen t con 
d it ion :—
o - l  M .A., D.C., 2 in scale, square

32/6
0-20, 0-200 D.C. vo lts, 2 in scale,

r o u n d .........................................  17/6
0-5 amps R .F.. 2 in scale, round 22/6  
0-40 vo lts  D.C., 2 in  scale, square1

* 19/6
0-3 amps R.F., 2 in scale, round 22/6  
0-2.5 amps R .F .. 2 in scale, square

22/6
0-50 M .A . D.C., 2 in scale, square

22/6
0-100 vo lts A.C., 2 in scale, square

39/6
0-20 vo lts D.C., 2 in scale, square

* 9 / 6
P lease  note the 0-100 vo lt A.C. M eter 
is* an excellen t buy, as it has a 1. 
M .A . dry m etal rec tifier, va lued a t 
35/-, built in to  each m eter.

RHEOSTATS
B arga ins in h eavy  duty Rheostats,
I.R .C ., 250 ohm. 25 w att, wound on 
m ica  and porcela in  insulated, as il 
lust rated.
P r i c e ....................................................................  4/6
100 ohm H ea vy  D uty Rheostat, as 
used in English  A irc ra ft.
P r i c e ...................................  ...........................  2 / 3

M ETAL CABIN ETS
F in ished in m ottled  cream . Size, 14in. 
x  7in. x  6|in. Usual price 30/-.
O u r  P r i c e ................... ................................. 17/6
Sim ilar to above, but l l in .  x  7in. x 
7in. Usual price 27/6.
O u r  P r i c e ............................................# . .  16/6

SINGLE GANG CONDENSERS
Ideal fo r  C rysta l Sets, etc. C apacity , 
approx im ate ly  .0005. Brand new  and 
perfect. E as ily  w orth  12/6.
O u r  P r i c e ..................................................... 8/11

NOTE
A ll parcels w ill be sent, reg istered  
post unless o therw ise stated. Postage 
or fre igh t m ust be included w ith  all 
orders.

SPEC IA L BARGAIN IN SPEAKERS
6in. P erm ag Cadet Speakers w ith  
transform er, ' 5000 ohms im pedance, 
fo r 17/6, less trans form ers fo r 12/6. 
These speakers have dam aged cones. 
N ew  cones to suit, 1/6 each. y

FOUNDATION KIT
F o r  5 V a lv e  M antle Rad io  fo r  e ither 
A.C. or B a tte ry  use.
K it  consists o f :— N ice ly  figured \\ al- 
nut Cabinet w ith  chenille’ ve lv e t  
speaker cloth.
O vera ll d im ensions: 17in. x  lO^in. x  
8£in.
D ia l Glass, D ia l D rive  Assem bly. 
Specia lly  constructed chassis t© fit 
in to cabinet, w ith  w elded fron t p late 
into w hich loudspeaker and dia l as
sem bly part fit.
Idea l fo r  the hom e constructor. E as ily  
w orth  £6/10/-.
O u r  P r i c e ............................................£ .3 /15 /-

CH IEFTA IN  MULTIMETER >
Th e ideal pocket size m eter fo r  
m easuring vo ltages o f electrica l c ir 
cuits and check ing continu ity o f c ir 
cuits, etc. V o lt Scales: 0-15, 0-150, 
0-300, 0-600. D.C. Ohms Scale: 0- 
50,000. The cheapest and sm allest on 
the m arket. Com plete w ith  prods 
and battery . Can be carried  in your 
coat pocket w ith  ease.
P r i c e ............................................................£ 3 / 9 / 6

POTENTIOM ETERS
H ea vy  D uty W ire  W ound P o ten tio 
m eters, value 270 ohms, w orth  7/6.
O u r  P r i c e ......................................................  3 / -

CARBON POTS
W ith  short shaft, screw  drive  ad ju st
m ent, 1500 ohms. Just the th ing fo r 
ad justab le bias resistors. W orth  4/6. 
O u r  P r i c e ......................................................  1/3
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R F. RESISTANCE METER
Continued from  Page  2 0 .

expected frequency range w ith  the regenerative 
detector, until the signal is picked up. When found, 
the 224 bias control is backed off, and then advanced 
slow ly until the circuit just goes into oscillation. 
In  judging the onset o f  oscillation, the best plan 
is to set the detector so that when the dynatron 
is oscillating, a beat note o f  about 1000 c/sec. is 
heard. Then, when the bias control is operated, the 
start o f  oscillation w ill be accurately indicated by 
a sudden appearance o f  the 1000 cycle note. I t  w ill 
then be found a simple m atter to set the dynatron 
bias ve ry  accurately to the point where the circuit 
is just hovering between the non-oscillating and 
oscillating conditions.

When this condition has been reached, it is neces
sary to measure the negative resistance. This is 
done as follows. The test coil is removed, and re
placed by a short thick piece o f w ire as a shorting 
bar. Next, the balancing potentiom eter is turned 
until only about one scale division o f deflection is 
le f t  on the 100 ^amp meter. The switch is then 
held down, to rem ove the m eter shunt while the 
additional plate voltage control is manipulated. W ith  
the switch held down, plate vo ltage is added by 
means o f the potentiom eter until the m eter shows 
a  drop o f 10 ^amps. The switch is then 1'eleased, 
and the additional H .T. vo ltage is read fron j the 
voltm eter. I f ,  as recommended, the m eter is scaled 
to read 5 volts at fu ll scale deflection, the resultant 
negative resistance can be read off as hundreds 
o f  thousands o f ohms. This figure, as explained 
above, is the dynamic impedance o f the test circuit, 
commonly w ritten  as Rd.

How, then, is the circuit Q found? The important 
form ula which connects Rd w ith Q is as fo llow s: 

Rd =  2 rfL Q
where f  is the frequency in cycles per second.

L  is the coil’s inductance in Henries, and
Q is the Q o f the tuned circuit.

From  this simple formula, it can be seen that 
i f  Rd, f, and L  are known, then Q can be found. 
However, fo r  most purposes it  w ill be unhecessary 
to go to all the trouble o f finding Q, since the 
m ost commonly required answer is to find how well 
a given coil should perform  in an actual circuit, 
and the value o f Rd does this much much directly 
than the value o f Q. For instance, i f  one has a 
batch o f coils, and it  is suspected that some o f 
them are not as good as they should be, the value 
o f  Rd is all that is required, not only to sort them 
out in order o f  goodness, but in order o f  the 
actual gain to the expected use. Th e  only assumption 
here is that when tested, all coils are tuned to 
the same frequency. This can easily be arranged 
by testing the coils in a tuned circuit made up 
o f the coil itself, and a good low-loss variable 
condenser. The oscillation indicator— the regener
ative detector whose use was described earlier—  
can also be used to set them to the desired f r e 
quency so that it is quite unnecessary to know 
the exact frequency. A ll  that is needed is to know 
that this is close to the required operating f r e 
quency, and that all coils tested are tested at the 
same frequency.

O T H E R  M E A S U R E M E N T S  
N ow  that we have a means o f measuring Rd, 
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which is only another name fo r  the parallel R .P. 
resistance at resonance, we are in a position to 
measure the R .F. resistance o f resistors, to 
measure the R .F. shunt resistance o f condensers, 
and many other things. In fa c t there are so many 
measurements that can be made, w ith the aid o f 
the resistance m eter that a separate article w ill 
be necessary i f  they are all to be described in 
detail. H ow ever, as an interesting illustration o f 
what can be done, le t us take the case o f a con
denser— say a fixed tuning condenser from  a per
meability-tuned I.F . transform er that is subjected 
by being leaky. W hat we want to know is how 
leaky the condense!- is, and whether it is bad 
enough to have an adverse effect on the gain o f 
a transform er in which it may be used. The actual 
shunt resistance at R .F. represented by the leaky 
condenser can be measured as fo llow s:

A  suitable, coil is taken, such as a w inding from  
an I.F . transform er, and together w ith our low- 
loss variable condenser is made into a tune4 
circuit and connected to the dynatron. The Rd 
o f the combination is measured in the ordinary 
way, and the figure noted. Then, the suspected 
condenser is connected across the coil, and capacity 
is removed from  the variable until the oscillation 
frequency is the same as before. Then the Rd is 
measured once more. I f  the added condenser is a 
good one, the two figures fo r  Rd w ill be the same. 
But i f  the condenser is leaky, then the Rd w ill 
be reduced, and from  the two figures obtained, we 
can easily calculate the equivalent shunt resistance 
o f the condenser. For example, i f  the original Rd 
was 300k., and the Rd a fte r  connecting the con
denser was 250k., we proceed as fo llow s :—

The value o f two resistances, A  and B, in pa ia l- 
lel, is given by A B  (A  +  B ),  so that we can 
write

300x
250 =  ----------------

(300 +  x ) 
or, 300x =  250x +  75,000

thus, 50x =  75,000, and 
x  =  1,500

But we have worked our sum in thousands o f 
ohms, instead o f in ohms, just so as to avoid a 
large number o f zeros in the working, so that 
the answer is 1500k., or 1.5 megohms.

The condenser is therefore exactly  equivalent 
to a perfect one, shunted by a resistor o f 1.5 
megohms. This is not. very  good, as the losses 
in a condenser like this should be so low  as to 
make no noticeable difference to the Rd. Incident
ally, this shows how sensitive the method is, and 
also, that a condenser which would be perfectly  
good i f  used as a bypass condenser at low  voltages, 
would not necessarily be good enough to use as a 
tuning condenser.

A s  can be seen, the method outlined above could 
not be applied to finding the actual R .F. resistance 
o f low-value resistors, fo r  when connected in paral
lel w ith the test circuit, they would reduce the Rd 
so much that the dynatron would no longer be 
able to make it  oscillate. However, low  resistances 
can be measured, by  putting the resistance in 
series with the coil instead o f in parallel with it, 

Continued on Page 32
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Attention!

C R A F T S M A N -B U IL T  R A D IO G R A M S  A N D  S P E C IA L IT Y  SETS.

NEW AUSTRALIANS
A N D  O T H E R  D.X.'s 

IN T ER EST ED  IN A  
R A D IO  SET  

T O  G IV E  F IR S T -C L A S S  
S H O R T  W A V E  

R E C E P T IO N

HERE IT IS
IMMEDIATE DELIVERY

T ab le  Model

Enquire at  your  Lo ca l  De aler  or  f rom

E U cfiurs iruruL
E L E C T R O S O U N D  P T Y .  L T D .

R A D I O  C R A F T S M E N  
110 S a l i s b u r y  Rd . .  C a m p e r d o w n ,  N . S . W .  

P h o n e s :  L A  4898, L A  4959.

S E V E N  p o w e r  p a c k e d  
v a l v e s  fo r  s p a n n i n g  th e  
w o r ld .
F r e q u e n c y  c o v e r a g e ,  t r ip le  
w a v e .  500 K C  - 1500 K C  
b r o a d c a s t  b a n d ;  13-42  
m e t r e s  a n d  40-120 m e t r e s  
on t h e  T W O  s h o r t  w a v e  

b a n d s .

No. 734B
FEATURES

T u n e d  R . F .  s t a g e  
p u s h  pu ll  o u t p u t .

a n d

L a r g e ,  le g ib le  c o n s o le  
t y p e  d ia l .
8 in c h  h e a v y  d u t y  s p e a k e r .  
L a r g e ,  m o d e r n i s t i c ,  t o t a l l y  
e n c lo s e d  p o l i s h e d  w o c d e n  
c a b i n e t  w i t h  p r o t e c t iv e  
b a c k  p a n e l  a n d  a t t r a c t i v e  
a l u m i n i u m  s p e a k e r  g r i l l e .  
E x t e n s i o n  s p e a k e r  a n d  
p i c k - u p  t e r m i n a l s ,  a l s o  
“ R a d i o - G r a m o ”  s w i t c h .  
D i m e n s i o n s :  22 in .  a c r o s s  
x  15in. h ig h  x  11^in. deep .

E LE C T R O N IC

A & R
EQ U IPM EN T

This month we illustrate the outer limits of our 
transformer range. The item on the right is a
5 KVa High Tension Transformer, and the illus
tration on the left represents a Microphone 
Transformer, Impedances 50/25,000. Four of 

these items fit quite comfortably in a matchbox.
The foregoing may seem irrelevant, but it serves as an indication of the 
large number of applications for which A  & R Transformers are produced.
W hen the job is tough and the specifications rigid, an A  & R Transformer 
is a natural choice.

For Value and Reliability insist on A  & R 
Available from

M E LB O UR NE : Win. Willis & Co. ADELAIDE: Gerard & Goodman Ltd.
J. H. Magrath Co. Pty. Ltd. W. AUST.: A. J. Wyle Pty. Ltd.
Homecrafts Ptv. Ltd. TAS.: A. H. Gibson Electrical Ptv. Ltd.

A* & R. Electronic Equipment Co. Pty. Ltd.
378 ST. H ILD A  R O A D . M ELB O U R N E, S .C .l Phones M X ! 159 , M X 11 50
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SHORT WAVE REVIEW
Conducted by L. J, Keast 

7 Fitzgerald Rd., Ermington, N .S.W . 
Phone: W L I 101

NOTES FROM MY DIARY
AMATEURS INSPIRED

I t  is very  pleasing to read that newcomers to 
the short wave have found inspiration in these 
pages.

Mr. Anderson, o f Paddington, N .S.W ., who 
credits this paper o f having encouraged him to 
take up short wave D X-ing apologises fo r  not 
sending in a long lis t o f stations this month, as 
time has been taken up w ith making him self 
fam ilia r w ith a new radio he has purchased.

W ith  the new machine he figures he w ill be 
able to stretch orft in his fields and doubtless he 
w ill as he is showing that persistancy which 
characterizes all good DX-ers. »

H e has already added another Verie to his list, 
the one on this occasion coming from  Radio France 
A sie  on 11.83 met.

A  new correspondent is Mr. R. R. Rabe, o f 
Yallourn, V ictoria.

Mr. Rabe is only a beginner but is doing the 
r igh t thing by  m aking him self fam ilia r w ith the 
Calibration on his dial, by logg in g  such countries 
as N ew  Zealand, U .S.A. (W est Coast), India and 
a number o f Radio Australia  Transmitters.

“ Keep the good work up Mr. Rabe and don’t 
hesitate to drop me a note i f  there is any way 
in which I can assist you.”

IN  THE GOOD OLD W IN TE R TIM E
In the last issue I suggested that DX-ers would 

find the daytime reception excellent fo r  quite a 
number o f overseas stations.

I am therefore prin ting a list which is not any
thing like the fu ll number o f stations to be heard, 
but which contains some that I think w ill be found 
most interesting.

For instance probably quite a number who have 
been confined to n ight reception have not heal’d 
the excellent programmes put over by the B.B.C. 
fo r  Canada, U .S.A. and Mexico.

A lso from  the same source programmes intend
ed fo r  the W est Indies and Latin  Am erica.

Then, there are the numerous programmes put 
over by the U.S. Those that I consider g iv in g  
reasonable good or very  good reception are being 
shown in the list referred  to.

RADIO  A U STRALIA
A ll Australian  H igh  Frequency transm itters w ill 

use new suffixes as from  June 1st. T h e  numeral 
fo llow in g  the transm itter call sign w ill then indi
cate the megacycles band in use. The same suffix 
w ill be used in that band, e.g.:-—-

V LA 15 : A n y  frequency in the 15 m.c. band.
V L A 9 : A n y  frequency in the 9 m.c. band.

' VLB21: A n y  frequency in the 21 m.c. band.

THE MONTH’S LOGGINGS
B.B.C. G E N E R A L  O V E R S E A S  SE R V IC E  

TO  C A N A D A , U .S.A. A N D  M E X IC O
H IE R  SPRICHT LONDON

B.B.C. T R A N S M IS S IO N S  TO  G E R M A N Y
8.00-10.00 a.m. 11.80 me. 25.42 met: 4.00- 4.15 p.m. 6.05 me. 49.59 met: 7.28 me. 41.21 met
8.00- 9.00 a.m. 9.825 30.53 5.00- 5.45 p.m. 49.59 41.21

10.00 a.m.-2.15 p.m. 6.11 49.10 7.00- 7.15 p.m. 49.59 41.2 1
« 9.625 31.17

Special Program m e fo r  W estern Indies 12.00-12.30 a.m. 7.32 40.98 9.625 31.17
and Latin Am erica 1 1.93 25.15

9.15-9.45 a.m. 9.58 mp. 31.32 met: 3.00- 4.15 a.m. 40.98 31.17
6.195 48.43 25.15

5.15- 5.30 a.m. 6.05 49.59 7.32 40.98
General Overseas Service fo r  W est Isdies 6.00- 8.15 a.m. 49.59 40.98

and Latin Am erica 10.00-10.15 a.m. 49.59 40.98
9.45 a.m.-1.00 p.m. 

8.00 a.m.-1.00 p.m.

9.58 me. 
6.195 

11.75 
9.51

31.32 met: 
48.43 
25.53 
31.55

General Overseas to South Am erica

General Overseas Service for 
Central Am erica

9.00-10.00 a.m. 11.82 me. 25.38 m et: (Span.)
9.00 a.m.-l.OO p.m 9.41 31.88 (Span.)

10.00 a.m.-1.45 p.m 6.05 49.59 (Span.)
8.00-11.30 a.m. 11.86 25.30 (P o rt.)
8.00-11.30 a.m. 9.915 30.26 (P o r t.)
Australian Radio and Electronics, June, 7957

8.00-9.00 a.m.
8.00 a.m.-l.OO p.m .
9.00 a.m.-1.45 p.m.
8.00-11.30 a.m.
8.00-11.30 a.m.

15.26 me. 
11.82 
9.60 

12.04 
9.915

19.66 met: 
25.38
31.25 
24.92
30.26

(Span.>
(Span.)
(Span .)
(P o rt.)
(P o rt.)

General Overseas Service to M exico 
9.00-10.00 a.m. 12.095 me. 25.80 met: (Span.)
9.00 a.m.-l.OO p.m. 9.64 31.12 (Span.)

10.00 a.m.-1.45 p.m. 6.18 48.54 (Span .)
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THE S/W MINIATURE THREE
Continued from  Page 19

re la tive ly  thin wire, but w ith >the others, there w ill 
be p lenty o f room between the w ires o f the tuning 
■coil to bore the necessary holes, and to wind the 
thin wire.

C O N N E C T IO N S  TO T H E  C O IL  SO CKETS
Readers w ill probably have noticed that we have 

not shown any schedule fo r  connecting the various 
coil w indings ■ to the pins o f the coil form ers, and 
so to the coil sockets on the set itself. This has 
been done on purpose, because there is no parti
cular v irtue in using any pins fo r  ■ a particular 
w inding, and builders m ay please themselves what 
pins are used fo r  what. The best plan, to avoid 
possible confusion, is to mark on the circuit 
diagram  the socket pins that it  is intended to 
use. The best sockets to use are o f  the Amphenol 
type, and these always have the pin connectors 
numbered. These numbers should be inserted in 
the circuit diagram  in accordance w ith  the w ay 
the underneath o f the set has been wired. Then, 
when it comes to making the coils, the windings 
can be terminated on the r igh t pins to make the 
circuit correct when the coils are plugged in. I f  
the top (g rid  end) o f L2 is connected to pin No. 4 
on the socket when the coil is plugged in, then pin 
No. 4 must be connected to the grid  o f V I  and 
to the stator o f the gang condenser when the set 
is wired— or vice versa. Needless to say, all cor
responding coils must be made w ith  the same pin 
numbers connected to corresponding ends o f the 
windings.

P U T T IN G  T H E  SET IN T O  O P E R A T IO N
I f  the w ii'ing has been done without any m is

takes, and i f  the coils have been made properly, 
according to specifications, then the set should go 
at first sw itching on. H ow ever, it  is a v e ry  good 
p lan to do some checking before connecting any 
o f the batteries to the set. Go over the circuit 
carefu lly , and see that none o f the connections 
have been accidentally misplaced, or om itted alto
gether. When satisfied that the w iring  is correct, 
g ive  the coils a close examination and make sure 
that the windings term inate on the r igh t pins on 
the form er. F or example, i f  the aerial end o f the 
aerial coil has been taken to pin No. 1 on the coil, 
make sure that No. 1 connection on the socket 
actually goes to the aerial, and so on, fo r  all the 
connections. Choose one set o f  coils fo r  this check, 
and until the set works w ith this set, ignore the 
others altogether. The best set to use fo r  in itial 
testing is Range A , fo r  it w ill be easier to g e t it 
go in g  on this range.

I f  you are satisfied that all w iring, and coil 
connections are correct, it  is time to connect the 
A  battery. Turn it  on, and then examine the valves 
v e ry  carefu lly— preferably  in the dark. I f  the fila
ments are alight, i t  w ill just be possible to see 
it g low ing a fa in t red in the dark, or in subdued 
light. In  this w ay we can check that all three 
filaments are running. I f  one does not ligh t, then 
re-check the filament w iring, and i f  this is O.K., 
the va lve would be suspected. To test it, connect 
one tag  o f the headphones to the A  battery, one fila 
ment pin o f the va lve  to the other A  battery ter
minal, and complete the circuit by touching the 
Page 30

rem aining phone tip to the other filament pin. 
Needless to say, i f  there is continuity, a loud click 
w ill be heard in the phones. I f  not, the filament 
is open, and the va lve useless. O f course, fo r  the 
test, the va lve is removed from  its socket, and the 
battery disconnected from  the set.

When the filaments are all alight, the negative 
end o f the B battery can be connected, the phones 
plugged in, and finally, the positive term inal of 
the battery  connected. This also should g ive  quite 
a loud click in the phones, as V3 starts to pass 
plate current. The next th ing to do is to test fo r  
oscillation. The aerial is le ft  disconnected, and 
with the condenser gang set at about mid-scale, 
the reaction control, R4, is slow ly advanced, and 
a sharp watch is kept fo r  the appearance in the 
phones o f a rushing noise, which should appear 
as the reaction control is rotated. Slow operation 
o f the control is essential, because it is easy to 
go past the r igh t point, a fte r  which the noise dis
appears again. I f  this noise is found, as it  should 
be, then all is well, and we can proceed to see 
whether it  is obtained, as it should be, at all 
possible settings o f the tuning dial. The position 
o f the reaction control w ill be s ligh tly  different, 
according to where the tuning dial is set, but i f  
all is well, there w ill be little  change in its 
setting as the tuning dial is moved from  one 
end to the other. I f  it is found that at the low- 
frequency end o f the tuning dial, no setting o f R4 
enables the rushing sound to be heard, it means 
that L4, and a fe w  turns o f L3 below the tap, 
should be squeezed up a little  towards the rest o f 
L3. Only a very  slight adjustment in this way 
can produce a large  effect, and such adjustment 
m ay be all that is needed to make the reaction 
control w’ork properly even i f  no oscillation can 
be found at any point on the dial fo r  a start.

W ith  the rushing sound, which indicates that 
the detector is oscillating gently, it  w ill now be 
possible to connect the aerial to the set. Then by 
turning the main dial, signals should be heard as 
whistles, which are tuneti over in turn as the 
dial is rotated. Pick a loud one, ignoring the very  
weak ones that may be heard, and set the dial 
as close as possible to the spot where the; whistle 
descends to a low  grow l. Then, very  carefully, back 
o ff the reaction control until the. whistle disap
pears. I f  the signal is speech or music, then this 
w ill now be heard. I f  the signal was morse code, 
then the dots and dashes would already have been 
heard as interruptions to the whistle. A  station 
transm itting speech or music w ill be heard as a 
steady whistle, w ith perhaps just a suggestion o f 
the music present. This is rea lly  all there is to 
tuning the set. The im portant th ing to know is 
that the set is most sensitive when it is just not 
oscillating, and fo r  hearing weak signals it  w ill 
have to be tuned in v e ry  carefu lly. The best results 
w ill be had if, a fter backing off the reaction 
control to rem ove the whistle, the tuning is rocked 
ve ry  carefu lly  to see i f  the signal cannot be made 
just a little  louder. H ow ever, w ith  this set, re
tuning in this w ay w ill only need to be very  
slight, i f  any, since the reaction control has very  
little  e ffect on the tuning o f the signal.

*  *  *
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SHORT WAVE REVIEW
(Continued from Page 29)

And here are a few  United States East Coast
Stations that should come in during w in ter:

CALL TIME METRES
W LW O -7 2.15- 4.00 p.m. 6.06
W R U L-1 2.45- 5.00 p.m. 6.06
W RCA-3 2.45- 5.00 p.m. 6.10
T A N G IE R -4 1.15- 5.00 p.m. 7.20
W L W O -8 2.15- 4.00 p.m. 9.52
TA N G IE R -2 1.15- 4.00 p.m. 9.54
W LW O-5 2.15- 5.00 p.m. 9.56
W RCA-1 2.45- 5.00 p.m. 9.615
M UNICH -2 1.15- 5.15 p.m. 9.67
TA N G IE R -1 2.30- 5.00 p.m. 9.70
W ABC-5 2.00- 8.45 p.m. 15.13
W R C A -6 5.00- 9.45 a.m. 15.15
W R C A -6 10.30- 1.00 p.m. 15.21
VVABC-2 9.45-11.00 a.m. 15.27
W R U L-5 9.00-10.00 a.m. 15.29
WGEO-1 2.00- 8.30 a.m. 15.33
W LW O -2 11.00 a.m.-l.OO p.m. 15.35
W R U L-3 2.00- 8.30 a.m. 17.75
W GEO-3 2.15- 9.45 a.m. 17.76
W RC A-5 2.00- 8.45 a.m. 17.78

9.45-Noon.
W A B C -6 2.00- 8.45 a.m. 21.50
W LW O -3 1.15- 8.30 a.m. 21.52
W ABC-1 2.00- 7.45 a.m. 21.57
W GEO-2 1.15- 7.45 a.m. 21.59
W RCA-1 2.00- 8.45 a.m. 21.61
W LW O -7 2.00- 8.30 a.m. 21.65
W RCA-3 2.15- 9.45 a.m. 21.73

C A N A D A
C K LO  8.30-8.45 a.m. New s 0.63 me. 31.15 met: 
C K R Z  8.30-8.45 a.m. News 6.06 49.50 
CH O L 8.45-9.00 a.m. New s 11.72 25.60

And now a few  miscellaneous: 

C E Y L O N
Radio Com
mercial Noon-12.15 p.m. New s 15.12 me. 19.84 met:

IT A L Y
Rome Radio 6.15-6.30 p.m. New s 21.56 me. 13.90 met:.

15.12 19.84
11.81 25.40

P O L A N D
Radio Polskie 3.00-3.30 p.m. New s 9.525me. 31.49met:

S W IT Z E R L A N D
H ER-5 7.20-7.30 p.m. New s 11.865mc. 25.28 met:

T U R K E Y
T A P  7.00-7.45 a.m. New s 9.46mc. 31.70met^
T A S  7.00-7.45 a.m. New s 7.28 41.21

ICI LONDRES
B.B.C. T R A N S M IS S IO N S  TO F R A N C E

5.30- 5.45 p.m. 6.1 8 me. 48.54 met. 7.2 1 me. 4 1.61 met
6.00- 6.1 5 p.m. 6.18 48.54 7.2.1 41.61
7.00- 7.30 p.m. 6.18 48.54 7.21 41.61

9.825 30.53
10.30--1 0.45 p.m. 7.21 41.61 9.915 30.26

1 1.77 25.49
1 1.30- 11.45 p.m. 7.21 41.61 9.915 30.16

1 1.77 25.49
3.00- 3.15 a.m. 7.21 41.61 9.915 30.26

11.77 25.49
5.30- 8.00 a.m. 6.18 48.54 7.21 41.61

9.915 30.26

HAM  ACTIVITIES
(Continued from  page 25)

final and a 3 element beam when not sorting cards 
under his task as Q SL  officer.— .— . 4JR is certainly 
busy— has had his call two years but only had two 
QSO’s in that time.— .— .

V K 1 H V  is back home u n der '4H V  at .Tow nsville  
a fter  a spell at Heard Island.— .— . V K 7 A Z  is 
knocking over the D X  with his bi-square beam and 
push-pull 807’s.— .— . 3 A T N  is contemplating build
ing a 2 element beam fo r  10 metres— i f  that band 
ever comes good again. W hy not put it  up on the 
fire station’s tow er Ray,.— .— .

7RX reports there is little  activ ity  in the southern 
part o f the Apple Isle but up fu rther 7AB and 
7KB are active specially on the U H F  bands.— .— . 
5DK is back on again a fter a bout in hospital fo r  
a month. Des is now using a.m. a fte r  not getting 
fa r  w ith f.m. on his command type transm itter; 
also been able to talk the powers that be into 
putting up an outside Zepp in preference to the 
old inside “ piece o f w ire ” .— .— .

A fte r  12 years, 4D Y  has decided to make his 
comeback. Ted is another who allows the fish to 
take up the space time instead o f radio.— .— . 
Australian Radio and E le c t ro n ic s ,  June, 1951

Q S O es Q.V. (Qui vive)
Am ateurs in this and other countries still persist 

in discussing subjects like the “ Persian do”  as 
one ham put it  or the N ew  Zealand situation osr 
the air. A ll I  can say is i f  you don’t consider your
se lf then think about your fe llow  hams. Much 
more o f this sort o f th ing w ill lose us our bands 
fo r  good.— .— .

W e fu lly  concur with J .A .H .'s  remarks, and commend 

all concerned to re-read and digest our “ straight f r o m  

the shoulder”  ed itoria l in the M A Y  issue on sim ilar 

malpractice.— The Ed itor.

In assisting w ith news this month thanks goes 
to 4LM , 5CH, 3 A TN , 3TI and those who have 
passed along news personally.

The address fo r  news is Box 1589M, G.P.O.. 
Adelaide— the deadline is 20th each month. Till- 
next time, don’t let sunspots get you down!

J.A.H.
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TAPE RECORDING HEAD

Recordists:
Special Line of Blanks:

6in., 1/9; 7in., 2/6; 8in., 3/9; lQin., 5/-. A l l  
prices subject to sales tax.
A ll Recording Accessories:

Cutting Heads, Styli, Sapphires, Labels, Strobo
scopes.

Transversing Equipment.
Turntables, etc.

Write for Price Catalogue

Manufactured by:

PLAYBACK RECGRDIMG 
SUPPLIES

291 Exhibition Street, Melbourne 
C entra l 5970

Postal: Box 5041Y, G .P.O ., Melbourne

A.F. DISTORTION (From P. 15)
introduced by an amplifier, the procedure followed 
is the same as that used above fo r  determ ining 
the distortion content o f the oscillator except that 
the am plifier is introduced between the test oscil
lator and the bridge, as shown in F ig . 3. The bridge 
input leads are connected directly across the 
speaker voice coil or other normal am plifier load. 
The gain o f the am plifier is set to the value at 
which it  is desired to determine the distortion. 
The null reading is then obtained as above and, 
expressed as a percentage o f  the fu ll scale read
ing o f the m eter minus the residual reading, is 
the total distortion percentage introduced by the 
amplifier. The harmonic components may then be 
individually identified by the use o f the search 
oscillator. Each beat noted indicated a component 
o f that frequency (read from  the search oscillator) 
and rela tive magnitude present in the output o f 
the amplifier.

*R . F . Turner, Radio and Television News, Nov.
’48, p. 69. _______________________________

R F. RESISTANCE METER
( Continued from  Page 27) 

and then using a d ifferent calculation. This, and 
the other things that can be done w ith the dyna- 
tron w ill have to be le ft  fo r  a la ter article, but 
in the meantime, those interested can rest assured 
that the dynatron measuring instrument is well 
worth having on its own account, and even more 
so when a little  additional equipment, such as a 
capacity bridge, can be built or purchased, so 
that a very  wide range o f R .F. measurements be
come possible.

(Continued from  Page 24.) 

placement from  top to bottom o f only .OOlin. w ill 
seriously affect the frequency response-

A  displacement from  a true righ t angle, provid
ed it is constant, w ill not affect the frequency 
response i f  the recording is played back by the 
same head, but i f  another head is used to repro
duce such a recording the effect o f the error w ill 
be apparent.

I f  the head mounting is arranged as shown in 

T a p e

S id e  V ie w  F z o n t  V ie w

* Fig. 6
F ig . 6, w ith the channel through which the tape 
runs made as long as possible, angular or vertica l 
movement o f the tape is restricted by the top and 
bottom guides.

In professional recording equipment, where 
heads which have become excessively worn a fter 
long use must be replaced, grea t care is taken 
to rea lign  the gap correctly  when a new head is 
fitted.

A s  the tape runs past the head, some device 
is necessary to keep its surface in close contact 
with the gap. The effect o f  poor contact is a 
progressive loss o f high frequencies; or i f  the 
contact is interm ittent, the reproduction becomes 
fiuttery and distorted.

A t  the other extreme, excessive pressure causes 
unnecessary w ear on both tape and head, and 
strain on the tape drive system which m ay affect 
the constancy o f speed.

Unless guides are arranged close to the head 
to keep the tape in contact w ith the gap, a fe lt  
pad arranged to bear against the tape with gentle 
spring pressure w ill be required. This is very  
satisfactory, but it must be moved out o f the w ay 
while the tape is being threaded.

PRE-AMPLIFIER (From P. 8)
connected to the input, and the potentiom eter just 
installed is ve ry  carefu lly  adjusted to the posi
tion that g ives minimum hum output from  the 
speaker. This w ill reduce the hum to a ve ry  low  
level indeed, and should be all that is required.

CLASSIFIED ADVERTISEMENTS 
FO R  S A LE .

5-Valve H .M .V. Radiogram , perfect condition, 
£35. A lso  4-Valve Personal Portable (A s to r ) Radio, 
good order, £15.— R. J. M A C O N A C H IE , “ D iggers ’ 
Rest,”  Barham, N .S.W .

--------------- —
Please mention “ Aust. R. & E .”  when making J 

your purchase. (
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ELIMINATE NOISE
through feed back from power mains

IMPROVE TONE QUALITY
by fitting the latest

I  p  tout local retailer cannot supply, write R.C.S. 
I I "  direct and we w ill arrange for your retailer to 

receive -applies immediately or advise you where 
the components you require can be obtained.

LINE 
FILTER

The well-known R.C .S. line filter 
is cut in on your power line and 
specially designed a n d  e o n -  
structed to eliminate all noises 
caused by feed back from power 
mains, electric motors, elevators, 
household electrical appliances. 
The R .C .S. line filter is wound to 
strict PM G specifications, and is 
built to the highest R .C .S. stan
dards. It is as easy to instal as 
fitting a three point plug, yet its 
results have been pronounced by 
many users as amazing. Be "cer
tain" of the finest tone quality 
from your set by first filtering 
your "juice" by fitting the R .C .S . 

line filter, I.F. 20.

R.C.S. RADIO 
PTY. LTD.

651 Forest Rd., Bexley, 
Sydney, N.S.W.



AIDS TO BETTER 
RECORDING  

AND REPRODUCTION
EVERYTHING FOR THE 

PROFESSIONAL AND 
NON-PROFESSIONAL RECORDIST
Recording Blanks — 8, 10, 12 and 16 inch. 

Steel and Sapphire recording and playback stylii
— microgroove and standard groove 

Microphones 
Microphone stands and adaptors 
Synchronous recording motors 

Record Labels 
Label Adhesive 

Record Envelopes 
Discol Record Preservative 

Repair Service for all Recorders

NEW RECORDING PUBLICATION

A non-technical treatise on disc recording 
technique. Although intended primarily for 
BRS equipment users, every non-professional 
recordist will benefit from this new publication 
which goes beyond the scope of the normal 
instruction booklet. Price 7/6 post free.

SAPPHIRE RESHARPENING SERVICE

Precision resharpening service for recording and 
playback stylii — both standard groove and 
microgroove.

In terstate  R e p re se n ta tive s :—
W m . J. M cLe llan  & 

Co. P ty . L td ., 55 
Y o rk  St., Sydney. 
BX2508.

D istribu to rs ’ C orpora 
tion P ty . Ltd., 403 
Bourke St., M el
bourne, C .l. MU3208. 
M l ’ 3908.

A . E. H arrold , 123 
C harlo tte  St., B r is 
bane. B2729.

C arly le  & Co. L td ., 
915 H a y  St., Perth . 
B9371.

L . S. W ise & Co., 14 
P ir ie  St., Adela ide . 
C818

N E W  ’ Z E A L A N D : 
Swan E lectrica l Co. 

L  t d., W e llington , 
Christchurch, A u c k 
land, Dunedin.

G iles & E llio tt  Ltd., 
W e llin g ton .

R-47 RECORDING LEVEL 
INDICATOR

Provides a visual indication of signal 
amplitude applied to recording heads, 
obviating light pattern examination of disc 
whilst recording or pre-set volume control 
adjustments. Plugs into baseplate of 
R-12-D and R-33 Recorders.

“BRS” TURNTABLE PROTECTORS

Spun aluminium manufacture and covered with 
specially woven non-fluffing felt. Slip a 12” Pro
tector over' your 10” turntable and reproduce 
12” discs without hiss at outer diameter. Avail
able in 12” and 16” sizes.

Open on Saturday Mornings for Your 
Convenience

B B Y E R  INDUSTRIES pmiD
8 DORCAS STREET. SOUTH MELBOURNE, V ICTO RIA .


