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to obtain original articles, details o f the origin  o f any condensed m atter 
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Again we m ust apologise to our readers fo r  the delayed 
production  o f your magazine. However, we feel tha t you lo ill 
all agree th a t the re -in trod u ction  o f “How to Bu ild” articles to 
our pages is a w orthw hile effort. The experim enta l and p ro 
duction  work in  connection  w ith these articles are to blame fo r  
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your m a il box less than fou r weeks hence.

The portable described herein is som ething really outstand
ing. W hat is essentially a sum m ertim e set has been presented to  
you ou t o f season fo r  a very defin ite  reason. F rom  present 
indications, the m ateria l position is so acute that had we waited 
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new course, “ Television, Frequency M odulation , Facsim ile.”
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ISSIOI

W e have to hand an interesting document in  the shape o f the 
complete report o f the U.S.A. Federal Communications Commission on 
the future o f colour television in the U.S.A.

The report was instigated by an 
application from  Columbia Broad
casting System fo r  the adoption o f 
their system o f colour television.

The Columbia Broadcasting Sys
tem ’s application to have this so- 
called sequential system o f colour 
television adopted as the official 
U.S. standard was rejected  by the 
F.C.C. The fu ll report covering all 
the reasons fo r their action would 
occupy m any pages o f “ Service” and 
so we intend only to g ive a digest 
o f the im portant points here.

In  its prelim inary remarks, the 
Com m ittee underlined the dissimi
la rity  between sound broadcasting 
and television in  so fa r  as the 
adoption o f standards fo r the latter 
presented a fa r  more onerous task 
than  the perform ance o f a s im ilar 
function fo r  sound broadcasting. 
I t  was pointed out that w ith  sound 
broadcasting, quite revolutionary 
improvements m ay be made w ith 
out causing the obsolescence o f 
existing receiving apparatus. This 
fa c t is very evident when one con
siders th a t a receiver designed as 
fa r  back as, say, 1922, when broad
casting first commenced in this 
country, is quite capable o f receiv
ing a present day broadcast pro
gramme. This, in spite o f the fact 
that the technical quality o f a 
present day transmission is superior 
beyond comparison w ith  those 
transmissions o f the early  1920’s.

W ith  television however, the 
situation is vastly different. Con
sidering fo r the moment, ordinary 
monochrome or black and white 
transmissions, take the single fa c 

tor o f definition o f the transm itted 
and received picture. To  obtain 
adequate detail in  a picture, we 
must transm it a fa ir ly  large num
ber o f lines per second. In  Eng
land at present, the standard is 
405 lines per picture, while in 
America, the standard is 525 lines 
per picture.

Once a definite standard o f defi
n ition is fixed, a ll receivers m anu
factured to receive such a television 
service must be designed to  deal 
w ith the standard o f definition 
adopted. I f  it  is decided to increase 
the number o f lines transm itted 
per picture, then all existing re 
ceivers must either be scrapped or 
adapted at some expense to cater 
for the new standard o f definition. 
As a consequence, unless very care
fu l thought is given the m atter 
when the standards are first 
adopted, there is a grave risk o f the 
public being forced to shoulder 
considerable and unwarranted ex
pense when it is found la ter that 
such standards are inadequate to
provide a satisfactory serv ice__or
perhaps is would be better tt> say 
when it  is found that it  is possible 
to greatly im prove the service by 
adopting new standards.

The C.B.S. system showed up 
rather badly in  the m atter o f p ic
ture brightness and contrast. I t  is 
considered that the brightness o f 
a televised im age is one o f the most 
im portant perform ance charac
teristics o f a television receiver. In  
this respect it  is desirable tha t the 
scenes viewed on the television re
ceiver screen should be sufficiently
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brigh t to enable com fortable v iew 
ing to be achieved w ithout any 
darkening o f the room, even under 
broad-daylight conditions. C.B.S. 
were unable to satisfy the Commis
sion that receivers designed for 
their method o f colour television 
could satisfy such requirement.

The unit o f measurement used to 
make comparisons of brightness is 
the foo t lambert. One foot lam - 
bert represents the brightness of 
one foo t candle o f illum ination re
flected from  a perfect reflecting 
surface. A  foo t candle o f course, 
is the amount o f illum ination pro
duced by one candle power at a 
distance o f one foot.

Dr. G o l d m a r k  claimed that 
Columbia had developed a receiver 
in its laboratory capable o f produc
ing 22 foo t lamberts o f illum ination. 
A t the demonstration before the 
F.C.C., however, none o f the C.B.S. 
receivers were able to develop more 
that 15 foo t lamberts. On the other 
hand, the A llen  B. Dumont Labora
tories Inc. gave demonstrations o f 
black and white direct view ing re
ceivers which produced an average 
h igh ligh t brightness in  the vic in ity  
o f 750 foo t lamberts. The Philco 
Radio Corporation demonstrated 
a projection type o f receiver which 
produced an average brightness o f 
35 foo t lamberts. The results 
achieved by the last nam ed organi
sations seemed to refu te the claim  
by Columbia that their system pro
vided illum ination equal to m ono
chrome.

In  defence o f the com paratively 
poor showing o f their own receivers, 
C.B.S. claim ed that the additional 
brightness o f the Dumont and 
Philco receivers was tota lly  un
necessary and that the brightness 
o f the Columbia picture was quite 
adequate fo r view ing under norm al 
conditions o f room illum ination. 
A t this point, a technical argum ent 
commenced which eventually re

sulted in Columbia being over-ruled.
Closely related to the problem of 

picture brightness is the question 
o f flicker. Excessive flicker o f the 
image on a television screen is ex 
tremely tiring to the eyes just as 
it  was in the early days o f m otion 
pictures. For a given picture fram e 
rate, flicker w ill become more ob
jectionable as the brightness of 
the im age is increased. This was 
regarded by the F.C.C. as one of 
the m ajor drawbacks to the Colum
bia system because it  would not be 
feasible to increase the brightness 
o f their image due to the increased 
perceptibility o f flicker. The C.B.S. 
employed a fram e rate o f 24 per 
second, instead o f the present 
monochrome standard o f 30 per 
second (in  U.S.A.).

Much o f  the evidence tendered by 
the C.B.S. on the low flicker charac
teristics o f their system was dis
counted by the F.C.C. because o f 
the fact that all the tests were con
ducted w ith  a relatively small 
group o f persons. W hat is more, 
all o f the persons were not only 
employees o f Columbia, but were 
employed on the development o f the 
system which they were support
ing by testimony. The Commission 
did not consider tha t their testi
mony was sufficiently unbiased to 
be o f any value. Furthermore, all 
the Columbia tests were based upon 
the fa c t that viewers would be 
seated a t a distance from  the te le
vision receiver equal to seven times 
the height o f the picture. Although 
a view ing ratio o f 6:1 is frequently 
quoted as being desirable, field 
tests and laboratory experiments 
appear to indicate that an optimum 
view ing distance is about 4:1. This 
provides a reasonable compromise 
between the perceptibility o f flicker 
and adequate brightness o f the 
image.

Assuming a view ing ratio o f 7:1 
difficulties are likely to arise w ith 
the larger screen sizes in  home
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television receivers. For instance, 
w ith  a picture 18" h igh  which is 
not uncommon nowadays fo r mono
chrome reception in the U.S.A. the 
view ing distance would have to be 
10  ̂ feet. This could quite easily 
lead to difficulty in the average 
liv ing room where it  may not be 
easy to place furniture to give an 
unrestricted space o f this m agni
tude.

W ith  the Columbia sequential 
system o f colour television it  would 
not be practicable to increase the 
fram e rate in order to overcome 
objectionable flicker because even 
w ith  the fram e rate o f 24 pictures 
per second, the band w idth o f the 
Columbia system is 16 megacycles. 
To increase the fram e rate would 
still further increase this band 
w idth and consequently place 
greater restrictions on the number 
o f stations possible w ith in a given 
band.

The Radio Corporation o f Am eri
ca representatives underlined this 
disadvantage by dem onstrating a 
simultaneous colour transmission 
which, although em ploying the 
com paratively h igh fram e rate of 
30 per second, norm al in present 
U.S. monochrome transmissions, 
occupied a channel only 12.5 m ega
cycles wide.

Quite apart from  the additional 
band width h igher fram e rate 
would also mean that the speed of 
the colour filter wheel in the C.B.S. 
method would have to be increased 
from  1440 revolutions per minute 
to 1800 revolutions per minute in 
order to allow an increase o f fram e 
rate from  24 to the present stan
dard o f 30 per second.

A lthough as just mentioned, 
R.C.A. did demonstrate a simul
taneous colour television system, 
they were quite em phatic that they 
had not presented it  as represent
ing a system which could be de
veloped for commercial use in the

im m ediate future. Their engineers 
considered that four to five years 
must elapse before their method 
w ill have reached the stage where 
the results can be considered equal 
to present day monochrome trans
missions.

One o f the receivers used by 
Columbia fo r demonstration at the 
F.C.C. hearing employed a 7" direct 
view ing tube. In  fron t o f the tube 
was placed a m agn ify ing lens which 
gave the same apparent e ffect as 
a 10" view ing screen. However, this 
lens has subsequently been aban
doned by Columbia because apart 
from  the nuisance created by re
flections from  room lights and w in 
dows, the view ing angle was 
severely restricted by the necessity 
to look through the centre o f the 
lens. The use o f a larger screen in 
troduced difficulties in that the 
diam eter o f the colour wheel would 
also require to be increased. W ith  
the 7" tube the diam eter o f the 
colour wheel is 16". W ith  a 20" 
diam eter tube the colour wheel 
would have to have a diam eter o f 
42". Apart from  the awkwardness 
attached to the housing o f this 
wheel in a reasonably sized cabinet, 
the noise problem created by such 
a disc rotating at 1440 revolutions 
per m inute would be rather acute.

Dr. G o l d m a r k ,  testify ing for 
C.B.S., had a counter to th is objec
tion. He pointed out that the 
colour wheel was not an integral 
part o f their sequential system. He 
considered that colour could be 
produced under the sequential sys
tem by em ploying three different 
view ing screens, each one coated 
w ith a special slow decay fluores
cent m aterial, each one sensitive 
to only one o f the three prim ary 
colours transmitted. However, both 
Dumont and R.C.A. representatives 
pointed out that their companies 
had already conducted experiments 
along these lines and /ound that 
tubes o f the type mentioned by Dr.
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Goldm ark were objectionable to use 
and in addition they created un
necessary circuit complication. The 
Commission took the view  therefore 
that there was a considerable ele
m ent o f doubt whether the Colum
bia system was applicable to other 
than the colour wheel method of 
transmission.

In  m aking their fina l pronounce- 
men, the Commission stated that 
in its view further experim enta
tion is necessary in the colour tele
vision field. We quote the actual 
text o f the report here. “ From a 
consideration o f the Columbia peti
tion and the evidence adduced at 
the hearing, it is evident that the 
Columbia system is in effect the 
present monochrome television sys
tem  w ith  colour added. W hile the 
present system affords an adequate 
black and white service fo r the 
public, the fact remains that it 
was developed and standardised be
fore the extensive developments in 
electronics that took place during 
the war. I t  is quite possible that as 
a result o f w ar-tim e discoveries, 
improvements can be made, e.g. in 
picture detail, picture sharpness, a 
simpler and more e ffective syn
chronisation system, a better sound 
system, etc. Furtherm ore, w ar-tim e 
developments may show that there 
is an entirely d ifferent method 
from  either the sequential or simul
taneous system which is superior to 
both. Before standardising te le
vision in the h igher frequency 
bands we should be sure that all of 
the w ar-tim e electronic develop
m ents have been explored to de
term ine whether they can be ap
plied to the advantage o f television. 
The w ar-tim e security precautions 
have been lifted  so recently, that 
much o f the vita l in form ation  de
veloped during the war probably

has not seeped down to all elements 
of the industry working on tele
vision problems. The e ffect o f these 
war-tim e developments cannot be 
fu lly  fe lt  until there has been this 
wide-spread dissemination o f in 
form ation. Two specific problems 
in the Commission’s opinion should 
be carefu lly examined. In  the first 
place there should be further ex
perim entation looking towards the 
development o f low cost television 
receivers. A  large portion o f the 
radio spectrum has been allocated 
for television. The demand for 
space in the spectrum from  other 
radio services is very keen and it 
is not possible to satify all requests. 
The objective o f television, to bring 
news, education, culture and enter
tainm ent to  large numbers o f 
people, cannot be carried out un
less television receivers are m anu
factured and sold at a price which 
the average fam ily  can afford to 
pay.”

The report went on to say 
that any system which demanded 
greater channel w idth than that at 
present occupied by television sta
tion could not be entertained at 
the present time, because i f  a 
nationwide coverage fo r television 
programmes was to be achieved, 
the maximum number o f available 
channels was necessary. Inciden t
ally, it should be remembered here 
as in reading the whole o f this d i
gest that the report dealt only w ith 
Am erican conditions. Nevertheless, 
one can still read the in form ation 
w ith  a good deal o f interest because 
television developments in this 
country must, o f necessity, be re
lated to developments overseas.

The ultim ate impression created 
by this F.C.C. report is that colour 
television on a commercial scale is 
still quite a long way off.
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In  summertime a young m an ’s fancy ligh tly  turns to thoughts of 
portables— and other things o f course, but we are not interested in  those 
except insofar as the lack o f a good portable radio receiver m ight a ffect 
his chances o f success in regard to those other things.

W e are well aware o f the fact 
that this is not summer. W ell, why 
worry, you ask, le t ’s wait until 
summer comcs before we start 
thinking about portables, that w ill 
be p lenty o f time. W e beg to differ.

Your favourite blonde won ’t wait 
while you spend all your weekends 
tram ping around from  shop to shop 
endeavouring to buy parts to build 
the portable— and that is what w ill 
happen i f  you wait until summer
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is here before you start to think 
about building the set. The tim e to 
build is now, and then by all means, 
when summer does come, let your 
thoughts turn to the pleasures o f 
music in the sun, but w ith  this 
difference, your set is already built.

The set we are about to describe 
is a 4 valve portable for use on the 
broadcast band. The fo llow ing 
valves are employed: 1A7GT con
verter, 1P5GT I.P. amplifier, 1H5GT 
second detector and first audio am 
plifier, 1Q5GT power output. There 
is noth ing unusual about the 
circuit arrangem ent. I t  is quite 
straightforw ard and not a t all d if
ficult to get into satisfactory oper
ating condition.

The perform ance o f the com plet
ed receiver is good, in fact extrem e
ly good fo r  its size. One o f these 
sets operated on the roof o f our 
city building received all the Syd
ney stations w ithout any d ifficulty 
at all, and this w ithout any aerial. 
I t  m ay be noted on exam ination of 
the circuit d iagram  that the re
ceiver does not use a loop aerial but 
instead employs the orthodox aerial 
coil, a lead being taken from  the 
prim ary o f this coil to a term inal 
located on the top o f the receiver’s 
cabinet. W ith  about six fee t o f 
wire connected to the aerial ter
minal, station 2KA could be logged 
easily in daylight.

CO NSTRU CTIO NAL H INTS.

The receiver comes to you as a 
complete k it o f parts, and when we 
say complete we mean that you get 
everyth ing righ t down to the last 
nut and bolt, even a Rola 5" per- 
m ag speaker and M in im ax bat
teries. In  building any receiver, 
probably the most difficult job is 
laying out the components so that 
all leads w ill be as short as prac

ticable and that grid and plate 
leads are well spaced from  each 
other. W ith  the set under discus
sion, this particular task is already

A
-t

*
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perform ed fo r you. The k it comes 
w ith  all the m echanical assembly 
work already carried out. A ll you 
are required to do is w ire up the 
various components according to 
the circuit diagram  shown in Figure 
1.

Your first task is o f course to 
take the chassis from  its cabinet. 
T o  do this, first remove the two 
control knobs, then extract the two 
brass screws in the top le ft  and top 
righ t hand corners o f the fron t 
panel. The panel may then be l i f t 
ed out. You w ill notice adjacent 
to the lower edges o f the chassis 
two grooves cut in the sides o f the

PA R TS  LIST.

*13 J x J whitworth *2 I.F. transform
bolts. ers.

*21 S nuts. *1 .5 meg. poten
" 1 4 -  way resistor tiometer, with

strip. switch.
*8 I "  brass wood 2 .1 mfd 400V

screws. condensers.
3 feet spaghetti. 2 .05 mfd 400V
3 feet 18 gauge tin condensers.

copper wire. 1 10 mfd 40 P V
1 f o o t  shielded electrolytic con

Belden wire. denser.
2 yards Belden. 2 0.0001 mfd mica
4 pieces of B el condensers.

den wire, each 1 0.001 mfd mica
1' long (four condenser.
different colours) 1 0.003 mfd mica
for battery leads. condenser.

*1 N P  terminal. 1 0.02 mfd fiOOV
3 small grid clips. condenser.

*4 octal sockets. 1 0.00025 or 0.0001
1 GT valve shield. mfd mica con
2 trimmers. denser.
1 chassis. 1 0.0005 mfd mica
1 c a b i n e t  and condenser.

panel. 1 420 mmfd pad
2 bakelite knobs. ding condenser.
2 felt washers. 2 1 meg BT1 re 
1 1A7GT valve. sistors.
1 1P5GT valve. 1 10 meg BT1 re
1 1H5GT valve. sistor.
1 1Q5GT valve. 2 0.1 meg resis
2 type 482 M ini tors, I  watt.

max B batteries. 1 35,000 ohm re
1 type 745 Mini- sistor, 1 watt.

max A  battery. 1 0.5 meg resis
*1 dial assembly. tor, 1 watt.
*1 2 gang conden 1 400 ohm wire

ser. wound resistor.
*1 5" pm. speaker. 1 0.05 BT1 resis
*1 aerial coil. tor, I watt.
*1 oscillator coil.

A ll those items marked with * are 
already assembled on the chassis.

cabinet. These grooves are to ac
commodate the flange on the ends 
o f the chassis, consequently to re 
move the chassis from  the cabinet 
it  must be pulled straight towards 
you.

In  the bottom  o f the cabinet you 
w ill find a parcel contain ing all 
the small parts such as resistors, 
condensers, battery plugs, grid 
clips, etc., also two 45 volt M in i
m ax batteries and one 1.5 volt bat
tery. Before m aking a start on the 
actual w iring up o f the set, you are 
advised to carefu lly check the kit 
o f parts w ith the undermentioned 
list.

W hen you are sure that you have 
accounted fo r everything, you may 
turn your attention  to the prepar
ation o f the various components 
for the w iring-up process. First 
remove a ll the valves from  their 
sockets and put them  in  a safe 
place. A lthough they w ill stand 
ordinary handling they have any 
va lve ’s marked antipathy to being 
dropped on the floor. N ext remove 
the speaker from  the chassis. I f  
you are one o f those particu larly 
carefu l and quite unnatural people 
who never put their fingers through 
the cones o f speakers, you m ay 
leave it  on the chassis. However, i f  
you are wise you w ill rem ove it  and 
also put it in a safe place.

Now turn the chassis upside 
down, first making quite sure that 
the tuning condenser plates are 
turned righ t in, and then carefu lly 
tin all the solder lugs on valve 
sockets, resistor strips, coils, po
tentiom eter and the eight solder 
lugs placed under the holding- 
down bolts o f the I.F. transformers. 
Also tin  portion o f the w iper 
springs which make contact w ith 
the condenser’s m oving plates. The 
connections to the fixed  plates o f 
the condenser are accessible from
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the top o f the chassis. These lugs 
should also be tinned.

You are now ready to commence 
the wiring. W ith  this receiver as 
w ith any other, some systematic 
method o f w iring is advisable in 
order to avoid mistakes and fo r 
gotten  connections. I t  is wise to 
commence w ith the filam ent con
nections as it  is most im portant 
that no error be made here. The 
filam ent connections to a ll the 
valves are the same, viz Nos. 2 and 
7. A  word concerning the method 
o f numbering the sockets m ay be 
desirable here although it is as
sumed that you are fa ir ly  fam iliar 
w ith them. Looking at the sockets 
from  below the chassis, pin No. 1 
is im m ediately to the le ft  o f the 
key-way, and the numbering is 
continued in  a clockwise direction 
until one arrives at pin No. 8 which 
is o f course im m ediately to the 
right o f the key-way. You are ad
vised to follow  this method o f iden
tify in g  the pins rather than rely 
on the numbers on the sockets.

Unlike indirectly heated types o f 
valves, we have, w ith the filam ent 
type, to adhere to a defin ite polar
ity  in the w iring up o f the sockets. 
In  this case, pin No. 7 is filam ent 
minus while pin No. 2 is filam ent 
plus. The filam ent minus connec
tions m ay be made where conveni
ent to one o f the solder lugs on the 
chassis. A ll the filam ent-plus con
nections should be connected to 
gether. The w iring o f the filam ent 
circuit m ay be completed by m ak
ing connection to two o f the lugs 
on the resistor strip fo r  later con
nection to the battery leads and 
switch.

The colour coding o f the aerial 
and oscillator coils and I.F. trans
form ers are as follows. Red is B plus 
in the case o f the two I.F. trans
form ers and the oscillator coil, 
while the red lug on the aerial coil

connects to earth. Incidentally, the 
aerial coil is the one having the 
black dot in one corner, while the 
oscillator coil has a red dot in  one 
corner. The black lug on the first 
I.F. transform er connects to grid 
return or the A.V.C. line. The black 
lead on the second I.F. transform er 
connects to earth via  a .1 m eg and 
the .5 megohm potentiom eter. The 
green lead em erging from  the top 
o f the first I.F. transform er con
nects to the grid cap o f the 1P5GT 
valve while the green lug on the 
second I.F. transform er connects to 
pin No. 5 o f the 1H5GT valve sock
et. The blue lead on the first I.F. 
transform er connects to pin No. 3 
on the 1A7GT valve socket while 
the blue lead on the second I.F. 
transform er connects to pin No. 3 
on the 1P5GT valve socket. The 
green lug on the oscillator coil con
nects to one o f the fixed sections 
o f the tuning condenser, p re fer
ably the one nearest the back o f 
the chassis.. The green lug on the 
aerial coil connects to the fron t 
section o f the tuning condenser’s 
fixed plates. The black lug on the 
oscillator coil connects to one end 
o f the 420 m m fd padder condenser. 
The other end o f this condenser 
goes to earth. The black lug on the 
aerial coil also goes to the A.V.C. 
line. The blue lug on the oscillator 
coil connects to pin No. 6 on the 
1A7GT valve socket. The blue lug 
on the aerial coil goes to the te r
m inal on the top o f the cabinet.

The w iring o f the battery switch 
located on the back o f the volume 
control potentiom eter needs some 
care i f  damage to the va lve fila 
ments is to be avoided. The switch 
is o f the double pole single throw 
variety. One section is used to 
close the filam ent circuit while the 
other section is used to close the 
plate circuit when the knob is 
turned to the right. Looking at
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the back o f the switch and m oving 
in a clockwise direction the lugs 
may be identified  as follows. Lug 
No. 1 fixed  contact first section, 
lug No. 2 m oving contact first sec
tion, lug No. 3 m oving contact 
second section, lug No. 4 fixed con
tact second section. The A  battery 
positive lead should be connected 
to pin No. 1 while the B battery 
positive lead should be connected 
to lug No. 4. Lug No. 2 should con
nect to the A  positive connection 
on the valve sockets while lug No.
3 should connect to the B plus con
nections on the various coils.

The two small sem i-adjustable 
trim m er condensers are fo r  con
nection across each section o f the 
main tuning gang —  one trim m er 
between each set o f fixed and m ov
ing plates.

As it  is assumed that those build
ing this receiver have had some 
prior experience, we are not giving 
any detailed description o f how to 
w ire in  the rem ain ing small com
ponents. The ab ility to read a c ir
cuit diagram  w ill ensure that you 
w ill have no trouble in  regard to 
the placem ent o f these small com 
ponents. W hen you have fina lly 
completed the wiring, check your 
work very  thoroughly to make cer
ta in  that you have not m ixed any 
o f the B plus connections w ith  the 
filam ent wiring. Th is would be dis
astrous. Care is also necessary 
when connecting the battery leads 
to their appropriate plugs. The A 
battery leads should connect to the 
small two pin plug while the B bat
tery leads should connect to two 
o f the pins on the three pin plug. 
I f  you make quite sure o f this, no 
harm  can come to the valves be
cause the two plugs are non-in ter- 
changeable.

W ith  the receiver completed and 
the batteries connected, you should 
be able to hear all the Sydney sta

tions by rotating the dial because 
the coils have been pre-aligned by 
the m anufacturer and should not 
require any great degree o f adjust
ment. This assumes o f course that 
the slugs have not been touched 
prior to being w ired into the set.

In  order to check the alignment, 
tune to a station a t about the 
m iddle o f the broadcast band and 
turn one o f the slugs on say the 
first I.F. transform er very  slightly 
in  one direction or th e  other; i f  
an increase in  volume is noted, 
keep turning in  the same direction 
until a peak is reached. Make a 
sim ilar adjustm ent to the second 
slug on the first I.F. transformer, 
then repeat the process w ith  both 
slugs on the second I.F. transform 
er. Rem em ber that you should not 
have to make a very drastic ad
justm ent and so avoid turning the 
slug too fa r  to begin with.

The adjustm ent o f the aerial and 
oscillator coils m ay now be under
taken. First o f all, tune to station 
2SM and make a slight adjustment 
o f the trim m ing condenser con
nected across the oscillator section 
o f the gang. Retune to the station 
and note i f  any increase in  volume 
has taken place. I f  there is an in 
crease, continue to turn the trim 
m er slightly in  the same direction, 
retuning the receiver a fte r  each 
adjustment. I f  on the first adjust
m ent a decrease in  strength is 
noted, then obviously it  is neces
sary to turn the trim m er in the 
opposite direction. H aving peaked 
the oscillator trim m er, perform  the 
same function w ith  the trim m er 
connected across the aerial section 
o f the tuning condenser, but this 
tim e o f course, the m ain tuning 
control is not touched during the 
process.

I f  a fter peaking the two trim 
m ing condensers, you find that the 
black line on the condenser drum
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does not coincide w ith  the station 
call sign m arking fo r  2SM, undo the 
set screw clam ping the drum to 
the condenser shaft and position 
the pointer line on the station call 
sign w ithout m oving the condenser 
itself. Now tighten  up the drum 
set screw once again so that it 
securely grips the shaft.

T o  check the alignm ent at the 
low frequency end o f the dial, tune 
to station 2FC and then slightly 
move the slug on the aerial coil 
noting whether any increase or

decrease in  volume has taken place. 
The position o f the oscillator slug 
should not need any adjustment, 
but i f  2FC is very fa r  from  its cor
rect position on the dial, it  is per
missible to make slight adjustm ent 
o f the slug in order to bring the 
station into its correct tracking 
position. I f  it  is necessary to do 
this, then you may find  th a t you 
w ill also have to make a slight re 
adjustm ent o f the trim m ers at the 
h igh frequency end o f the dial.

THE CHOICE OF A LOUDSPEAKER (continued)
Objection has frequently been 

raised regarding the somewhat un
gain ly appearance o f the straight 
exponential horn, and to the fact 
that their size tends to put them 
at the m ercy o f h igh  winds. During 
the war the necessity fo r  efficient 
ligh tw eigh t speakers o f fa ir ly  small 
size, brought about the rev iva l of 
the reflex projection  horn. The 
principles involved are not new, but 
fo r some years speakers o f this

type were eclipsed by the straight 
horn, no doubt due to the rather 
greater difficulty involved in the 
design o f the reflex type. However, 
modern versions o f the reflex pro
jection  horn seem to have over

come any o f the faults o f their early 
prototypes, and in  the future, their 
use in the P.A. field  is likely to 
become w ider and wider. Briefly, 
the reflex type is essentially the 
same as the straight exponential 
horn, except that the air column 
is fo lded in  order to achieve the 
effect o f a long horn in  a much 
smaller space. Incidentally, another 
very great advantage o f the pro
jection  type o f speaker, whether it 
be the straight or re flex  horn, is 
that acoustic feedback between 
speakers and m icrophone is very 
greatly m inim ised even when the 
m icrophone is unavoidably located 
in the imm ediate v ic in ity  o f the 
speakers.

The illustration w ill give you some 
idea o f the way in which the reflex 
horn operates. The arrows indicate 
the direction in which the varying 
air pressure produced by the v i
brating diaphragm  is acting. I t  is 
perhaps better to th ink o f the 
operation o f the horn type speaker 
in this way, that is, tha t the d ia
phragm  is acting like a piston and 
producing changes in a ir pressure 
throughout the length  o f the horn. 
These air pressure changes are 
eventually communicated to the 
outside a ir and the listener’s ear
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interprets them as sound. This is a cc id en ta lly , is only 18 inches and
rather better conception we would 
say, than to think in terms o f sound 
waves travelling from  the d ia
phragm  to the mouth o f the horn. 
Speech or Music

The use o f the projection  type 
horn is em inently suited to the re
production o f speech. Its use for the 
reproduction o f music must be sub
jec t to  some qualification. W here 
the music is being reproduced in 
the open air or in a factory or 
sim ilar location, where the noise 
level is fa ir ly  high, the volume of 
sound produced by the speaker or 
speakers w ill have to be fa irly  con
siderable. In  such cases, it is not 
necessary that the bass response of 
the installation be as good as when 
one is concerned w ith the high 
quality reproduction o f sound in a 
concert hall where acoustic noise 
level is virtually non-existent. Even 
if, in the form er case, we did re
produce the extrem e low notes in 
their correct proportion they would 
be absorbed in the general noise 
level present in the average fa c 
tory, while in  the open air they 
would be heard only by those people 
in  the immediate vicin ity of the 
speakers. You w ill have no doubt 
noticed yourself that if, while lis
ten ing to a band p laying in the 
open air you begin to walk away, 
the sound produced by its bass in 
struments dies away very quickly 
a fter you have moved some little 
distance from  the band.

Where music is to be reproduced 
at h igh  quality in quiet locations, 
the horn type speaker is not en
tire ly  suitable because even w ith 
a flare diam eter o f two feet, the low 
frequency cut-off is located at about 
100 cycles. As a m atter o f fact, one 
well-known type o f reflex pro jec
tion horn speaker m anufactured in 
Sydney, has a frequency range o f 
115 cycles to  5,000 cycles. Th is is 
achieved w ith  a flare diam eter of 
25 inches. The depth o f the speaker

its w eigh t a mere twelve pounds. 
The total length o f the air column 
o f this type is 5 feet, which w ill 
give you an idea o f the superiority 
o f the reflex type over the straight 
horn so fa r as compactness is 
concerned.

For the technical details in the 
previous paragraph, and for the 
use o f the block illustrating the 
action o f the reflex horn we are 
indebted to Messrs. Am plion (A/sia) 
Pty. Ltd. This firm  also gave us the 
opportunity o f try ing out one of 
these speakers in the College lec
ture hall. The am plifier w ith which 
it  was used incidentally, was the 
one described elsewhere in this 
issue.

The test proved em inently satis
factory and certain ly justified the 
com pany’s claims fo r  their product. 
In  the past, we have had consider
able trouble when using direct 
radiator cone type speakers, w ith 
acoustic feedback between speaker 
and microphone. W ith  the horn 
speaker in question this trouble 
was reduced to negligib le propor
tions. I t  is interesting to note that 
complete coverage o f the hall was 
achieved w ith only about 0.25 watt 
o f electrical power supplied to the 
speaker.

A lthough theatre sound systems 
employ large projection type horns 
behind the screen, these are speci
ally designed to reproduce the ex 
trem ely low frequencies in their 
correct proportion. They are con
sequently extrem ely expensive. For 
h igh  quality reproduction o f music 
at reasonable cost the vented en 
closure and acoustical labyrinth 
type o f speaker loading device rep
resents an ideal solution. These 
types o f speaker baffle tend to 
extend the low frequency response 
o f the speaker and to minimise 
harm fu l effects due to the speaker’s 
bass resonant frequency.
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BUYING SERVICE NOTES
I t  appears that the position, as fa r as radio materials are concerned, 

still remains very much the same, although in the main, some im prove
m ent is evident. The im provem ent appears to be in the greater variety  
o f components now available. Item s which in the past have been im 
possible to procure, such as m idget I.F .’s, m idget coils, m idget gangs, 
certain valves, various types o f kit sets, have now made their re
appearance on the market. A t the same time, very little  improvem ent 
has been made in the supply o f some items which are v ita l to radio 
servicing and set building, such as electro lytic condensers, speakers, 
some types o f valves etc. However, it is hoped that conditions w ill 
gradually improve, and students are advised to keep their orders placed 
w ith their usual radio suppliers.

Are you interested in signal tracers ? I f  so, you are sure to be 
interested in the new University signal tracer to be released shortly. 
But wait for it, details are not yet available, we w ill give you a fu ll 
description o f this fine new instrument as soon as specifications etc. 
come to us.

Things are m oving at Electronic Parts Pty. Ltd., (located at the 
same address as the College) the up-to-date radio distributing firm  which 
specially caters for A.R.C. students’ requirements. In  this issue we are 
happy to reproduce for you illustrations o f the “ E lecpar” range o f radio 
receivers. These sets are distributed solely by E lectronic Parts Pty. Ltd., 
there is a most comprehensive range available, and the manufacturers 
have endeavoured to supply a receiver to suit every purpose. These 
radio receivers are made available to A.R.C. students who are interested 
in earning money in their spare time. I f  you are interested, ge t fu ll 
details from  Electronic Parts Pty. Ltd. W e m ight also mention that the 
same firm  are distributors fo r the well-known brand o f “ T e laverta”  radio 
receivers. They w ill also be glad to give you details o f these receivers 
upon request.

In  these days o f acute battery shortages readers w ill be pleased to 
know that good stocks o f the well-known “ S tan-M or” Dry Batteries are 
available from  Electronic Parts Pty. Ltd. Recently this firm  had the good 
fortune to be appointed distributors for “ Stan-M or“ dry batteries and 
they w ill be glad to fu lfil your requirements should you send your orders 
along to them.

Over the past few  months in  this magazine you have seen reproduced 
articles describing the building o f various radio receivers. Th is means 
that the day o f the k it is back again. ‘T is true it  is not booming as in 
the pre-w ar years, but as more materials become available, you may 
rest assured suitable kit sets w ill be reproduced and made available to 
A.R.C. students. The firm  m aking these k it sets available is Electronic 
Parts Pty. Ltd. They have a goodly range to offer you at the moment. 
This range includes the portable described in this issue, the h igh fidelity  
20 w att amplifier, a 4 valve A.C. m antel type receiver, a 1 valve broad
cast and short wave experim ental receiver, and Electronic Parts Pty.

(Continued on page 16)
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‘ E L E C P A R ”

The “ W indsor”

"ELECPAR" MODELS
Availab le in the “W indsor” cabinet 

and d ia l:—

5 Valve Dual-W ave de Luxe A.C. 
12" Speaker
5 Valve Broadcast de Luxe A.C. 
12" Speaker
5 Valve D ual-W ave B attery (Stage 
R.F.) 10" Speaker

"ELECPAR" MODELS
Availab le in  the “ Grosvenor” cabinet 

and d ia l:—

4 Valve Dual-W ave A.C. 8" Speaker
5 Valve Dual-W ave A.C. 8" Speaker 
5 Valve D ual-W ave B attery (Stage 
R.F.) 8” Speaker

F I N E  R A D I O  R E C E I V E R S

MODERN times demand mod
ern designs plus economy 
in radio receivers. Of these 

you have both in the latest 
“ Elecpar” models. A wide range 
of console types are available in 
the two handsome cabinets illus
trated. The circuits to which 
these receivers are designed are 
really outstanding technically, 
resulting in a wide clear tonal 
range with ample volume for all 
requirements.

The “ Grosvenor”



Service, May, 1947 15

T H IS  tastefu lly veneered 
table cabinet brings to you 
the jun ior “ ELECPAR” 

models. They are jun ior in 
size only, fo r they incorporate 
the fu ll quota o f senior tech-, 
nical features. I t  is an ideal 
size fo r  those w ith  lim ited 
space and who require a radio 
set which can be taken from  
room to room w ith ease.

“ The P iccad illy ”

"ELECPAR" MODELS
Available in  the “ P icad illy ” cabinet are: —

5 Valve Dual W ave Battery (S tage R.F.) 5" speaker, w ith  dial as illustrated.

4 Valve Broadcast A.C. 5" Speaker.
5 Valve Broadcast A.C. 5" Speaker, 
j Valve Dual W ave A.C. 5" Speaker.
(The above A.C. models are fitted  w ith  vertica l straight line tuning dial.)

“ ELECPAR”  . . .  for portability too

T HERE’S nothing to come 
up to this “E lecpar” P o rt
able. Using a new and 

entirely revolutionary design, 
which elim inates the old 
idea o f a loop aerial, this 4- 
Valve Portable brings in  local 
and, in  m any locations, even 
distant stations, a t excellent 
speaker strength. W hen in 
the car, or boat, a few  feet 
o f aerial attached to the 
term inal provided w ill bring 
splendid results.

“ E L E C P A R ”
A product of Electronic Parts Pty. Ltd. 

Sydney, Australia
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A.R.C. TRADING POST
A free Buy - Exchange - Sell 
Service for A.It.C. Students

FOR S ALE : Various valves, speaker, 
resistors, electrolytics, e tc ., cheap. ^  rite

t0j3 t .  Newell, Golf Linlts, Gatton, Qld. 
FOR S ALE : 1 valve set, complete with 
cabinet and batteries, less headphones, 
almost new, £5.

D. King', Llandilo, v ia  St. Marys, i\.S.\\ .
1 Only Dynamike, complete with trans
former and desk stand in perfect order. 
Brand new, never been used. Sell at 
£10/10/- the lot. „

D J. Bree, 100 Beulah St., Gunnedah, 
N.S.W.
FOR S ALE : Valves. Two 5Y3G, 10/- ea. 
One 6A8G, 15/-. One GBSG, 15/-. One 
6F7G, 15/-. 1D5GP, 15/-. One 1N5GT, 
15/-. Two 1A7GT, 15/- ea. One 1C7G, 
15/-. One 6K7 Metal, 15/-. . One 6F5 
Metal, 15/-. One 4 gang condenser and 
Drum Dial, £1.

R. Miles, K ing St., Molong, N.S.W.
W A N T E D : “ R  & H "  April 1942, Oct. 
’44, Sept., Oct. ’45.

w . D. Ballard, Moore St., Campbell- 
town, N.S.W.
FOR SALE : Following valves. Two 3tfs 
12/6 ea. One 34 7/6. One old pilot type 
single gang condenser 2/6. One B class 
audio transformer 3/-. Apply

E. Keefe, Gordon St., Bowen, Qld.
5 W att 4 valve amplifier with m icro
phone but no speaker. £10.

K . Cooper, Bass Ave., East Hills.

FOR SALE : 8 Inch Amplion dynamic 
speaker, 2,500 ohms F.C., 7,000 ohms im 
pedance, in good order. 25/-.

W . J. Pitt, Box 39, P.O., North Sydney.

W A N T E D : One 5" speaker, 1500 ohm 
field to suit L ittle  General wireless. 
W rite  to

O. A. Davidson, No. 13 Cramb St., 
Ipswich, Qld.

FOR SALE : One only polished wood man
tel cabinet, length 91", width 6i", height 
7". £1 or offers.

O. King, 105 Ridge St.. Greenslopes, 
S.E.2, Bris., Qld.

Do you wan t to buy, sell or e x 
change something w ith  a fellow  
student?  If so, the College w i l l  
gladly insert your advert isements  
free of charge on th is  page. W r i te  
ca re fu l ly— or, better st il l , pr int  
your advert isement . Condense it 
to 30 words or less, and it must  
be confined to radio subjects. 
The  College of course reserves  
the r ight to re -w r ite  adve r t i se 
ments as necessary , or to re ject  
those that  may not fit in with the 
sp ir i t  of th is service .

(Continued from page 13)

Ltd. are in a position to quote you for kits of parts to build up various 
‘Radio and Hobbies” circuits.

Have you purchased your copy o f the Philips Manual o f Radio 
Practice ? This is a remarkable technical book, and every student, tech
nician, radio serviceman, indeed every person employed in a technical 
capacity in the radio trade should have a copy o f the Manual. The 
College has been granted the distinction o f being appointed a fu ll dis
tributor fo r this book, and copies are available from  the College a t 22/6 
post free. I f  you have not read about the book before, we w ill gladly 
send you along a descriptive lea flet i f  you care to w rite to the A.R.C. 
Sales Department.


