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'T 'H IS m agazine is designed to p resen t stu d ents w ith cu rren t news and  
in form ation  affecting  th e  field of E lectro n ics. A rticles dealing w ith 

general business su b jects , w hich in  m any cases th e  stu d ent finds neces­
sary  for h is  com plete success, w ill also be included. To en ab le  readers 
to ob tain  original articles, d etails of th e  origin of any condensed m atter 
will be quoted.

This month it has been found necessary to increase the number o f  
pages, and to devote the m ajor portion o f the magazine to a description of 
a 3 valve triple wave receiver. This is something quite new to our pages, 
and toill undoubtedly interest both Australian and Overseas students. 
Students will notice that of late months considerable space has been used 
for “How to Build” articles. This was due to the impossibility of featuring 
this type o f article during, and immediately after the War, plus the huge 
enquiry made by students for articles o f this nature. With time, and as 
the needs of all sections of our readers are catered for, the frequency of 
“How to Build” articles will diminish to some extent.
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THE MAN WHO IS UNBEATABLE
M any an am bitious young m an wonders— “W h a t are  g rea t m en really  

lik e? Are they a special class of superm en? Have they alw ays a power 
th a t  o th er m en do n o t possess?”

So fa r as I  have seen, and I  have m ade i t  a  point a ll my life  to know 
an d  study g reat m en, th ey  are  d ifferen t in  only one th ing— they  have a 
big task  th a t  they  se t out to do, and they  keep on a t  i t  in  spite of every­
th in g .

They  are  u n beatable . T h is  seem s to be th e  one quality th a t  they  all 
have in  com m on.

Som e are w ell-educated . O thers have had  no school education a t  all. 
Som e are  refined and some are uncouth. Som e are  sy m p ath etic  and some 
are  ruthless. Som e are  public-m inded, and some are  sh eer egotists.

All are se lf-cen tred , in  th e  sense th a t  they  do n o t allow them selves 
to  be pushed about. No g rea t m an  is ever a  d rifter. No one is ever a 
d ay-b y -d ay  d eta ilist, if  I  m ay in ven t a new word. A m an who clim bs to 
th e  top does n o t w ander sideways, as th e  crowd pushes him . He keeps on 
trudging up.

In  a word, th e  g rea t m an  is one who h as determ ined to be g reat in  
som e one th ing , and who does n o t care  how hard  he works, as long as 
h e  is moving in  th e  d irection  th a t  he w ants to  go.— H erbert N. Casson.

STUDENT D. F. WHITE, who is office manager o f Bland Radio Ltd., 
o f Coromandel Place, Adelaide, S.A., advises that his firm has vacancies 
for lads under 19 years of age. Any South Australian students who 
are interested should address their enquiries direct to Mr. White.

Ju st received! —  P rice for the “Tropical Triple T hree” k it-set 
which appears on page 3 is £12 (A ust.), post free, to 

M alaya, India, Ceylon and within Australia.

Note 16 /ld . Sterling =  £1 Australian.

Available only from :
ELECTRONIC PARTS PTY. LTD.

E. S. &  A. Bank Build ing , B ro ad w ay ,  N .S .W .
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BUILD YOUR O W N !

THE TROPIC L TRIPLE THREE
A triple wave radio receiver designed for loudspeaker and head­

phone reception, with specially simplified building instructions,.
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HOW  TO BUILD A 3-VALVE 
TRIPLE WAVE RECEIVER

Specially Suited to the Tropics

A lthough th is trip le  wave th ree-valve receiver is designed expressly 
t o  represent the sim plest possible p ractica l receiver for op eration  in  
tro p ica l areas, i t  is also adm irably  suited to A u stralian  conditions. P a r ­
ticu la r ly  is th is so w here reception n o t only from  the ordinary  broad ­
ca s tin g  station s op erating in  the broad cast band  is required, b u t where, 
on accou nt o f trop ical conditions and atm ospherics, reception is desired
fro m  overseas short-w ave station s to 
b road cast band.

T he above requirem ents have 
been m et by a  design covering 
th ree -w av e  bands, th e  first exten d ­
in g  from  550 to 1,800 kilocycles and 
em bracing  the ordinary broad cast 
Toand, th e  second extend ing from  3 
to  9.5 m egacycles and covering 
short-w av e broad castin g  stations 
op erating in  th e  Sou th  E astern  
A sia tic  area, also high-pow ered 
Jong range short-w ave station s op­
era tin g  from  A ustralia and the 
th ird  band covering th e  m ore con ­
v en tio n al short-w ave range from  
7.5 to 23.5 m egacycles. T he receiver 
is  designed to op erate fro m  a lte r ­
n a tin g  power m ains a t  frequencies 
betw een 40 and 60 cycles and a t  
voltages betw een 200 and 260 volts.

To fa c ilita te  reception  of overseas 
sh ort-w av e station s, term in als  are 
-provided for th e  con n ection  of 
headphones (note th a t  headphones 
are  not supplied), but norm ally  re ­
ception is obtained  by m eans of the 
5 -in ch  loud-speaker supplied with 
th e  kit. T he com plete receiver is 
housed in  an a ttra ctiv e  moulded 
p lastic  cab in et and portion of the 
m ore in trica te  w iring is com pleted 
so th a t  any radio en th u siast can  
com plete construction  of th e  k it 
iv ith  an  absolute assurance of 
success.

augm ent listenin g on th e  ordinary

UNPACKING

In  order to fa c ilita te  tran sp ort, 
th e  k it is supplied in  two parcels. 
One com prises the receiver chassis, 
w ith m ost of th e  com ponents a l­
ready m ounted in  th e ir  correct 
positions, screwed into  th e  moulded 
p lastic  cab inet.

T h e  second parcel com prises the 
loud-speaker, valves, power flex  and 
o th er sm all com ponents needed to 
com plete th e  con stru ction  of the 
receiver.

To fa c ilita te  checking p arts con ­
ta in ed  in  th is  second parcel, a de­
tailed  lis t is se t out below :—
1 only 5" loud-speaker w ith tra n s­

form er.
3 yards of power flex.
1 6S J7 G T  valve.
1 6V6GT valve.
1 5Y 3G T valve.
1 8 m fd tu bu lar e lectro ly tic con­

denser.
2 .0001 m fd m ica condensers.
2 1 m egohm  1 w att resistors.
1 50,000 ohm  1 w att resistor.
1 .05 m fd tu bu lar condenser.
1 .1 m egohm  1 w att resistor, 
t  .02 m fd  tu bu lar condenser.
1 500 ohm  1 w att resistor.
1 soldering iron.
1 coil of solder.
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To com plete the constru ction  of 
th e  receiver it  will be necessary  to 
rem ove th e  chassis from  its 
m oulded cab inet. To do th is  the 
Jou r screw s a tta ch in g  th e  fe e t to 
th e  bottom  of th e  cab in et should 
be removed and also th e  two sm all 
screws recessed in  sm all holes in 
th e  con tro l knobs should be loos­
ened  by m eans of a fine screw ­
driver. These knobs, a fte r  the 
screw s have been loosened, m ay be 
pulled forw ard, off th e  control 
sh a fts , and th e  receiver chassis is 
th e n  free  to be removed from  the 
re a r  of th e  moulded cab inet.

PRIN CIPLE OF OPERATION  
O F THE RECEIVER

B efore  proceeding w ith the 
actu al constru ctional work you 
should carefu lly  exam ine th e  v ar­
ious p arts m ounted on the receiver

chassis, and endeavour to associate 
them  with the com ponents shown 
in  the photographs and on th e  c ir ­
cu it diagram .

To fa c ilita te  th e  association  of 
th e  various p arts on th e  receiver 
w ith their position on the circu it 
diagram  and w ith th e ir  p erfo rm ­
ance during th e  operation of the 
receiver, we will outline th e  fu n c­
tion of the various p arts com pris­
ing th e  set, and ind icate  n o t only 
th e ir position in  th e  actu al receiver 
but th e ir  position on th e  circu it 
d iagram  shown in  F igure 1.

Signals tran sm itted  from  a 
broad castin g  sta tio n  com prise a 
high frequency carrier  wave, the 
stren g th  of w hich is varied in  a c ­
cordance w ith th e  pulsations of 
sound being broad cast. T he sounds 
in th e  broad castin g  sta tio n  studio

Fig. 1
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are converted by a m icrophone in ­
to  e lectric  pulsations, w hich extend  
over a range of frequencies corres­
ponding to th e  p itch  o f th e  orig­
in al sound. B ass notes represent a 
low frequency of relatively  few 
cycles per second, and treb le  notes 
rep resent h igh  frequencies exten d ­
ing up to  several thousand  cycles 
per second. These frequencies are 
know n as “audio” frequencies. In  
th e  tran sm itter, th e  audio freq u en ­
cies are  m ade to contro l th e  
stren g th  of th e  carrier  wave, w hich 
is a  m uch h ig h er frequency signal 
employed because of its  ab ility  to 
trav el through m any m iles of 
space. T h e  carrier frequency, m od­
ulated by th e  program , is applied 
to th e  tran sm ittin g  aeria l and pro­
duces e lectro -m ag n etic  waves in  
th e  a ir  surrounding th e  tra n sm it­
tin g  aeria l, these waves travelling  
out in to  space a t  a speed o f 186,000 
m iles per second.

T h e  waves from  th e  radio tra n s ­
m itte r  are  in tercep ted  by a receiv­
ing  aeria l and e a rth  system  and 
generate a very sm all voltage d if­
feren ce betw een th e  receiving a e r­
ia l and earth . T h e  s tren g th  of th is 
voltage is norm ally only a few 
thou sand ths of a  volt and m ay even 
only be a few m illionths of a  volt 
from  sta tio n s a t  a  g reat d istance. 
T hese voltages from  th e  receiving 
aeria l and  e a rth  system  are  applied 
to th e  aeria l and e a rth  term in als  of 
th e  receiver, and so a re  brou ght to 
th e  th ree  position sw itch w hich 
guides th e  cu rren t in to  th e  appro­
p riate  tu n ing  coil fo r th e  frequency 
of th e  s ta tio n  to be received.

I t  is im possible to design one 
tu n ing  coil w hich will cover th e  
fu ll range of broad castin g  sta tio n  
frequencies likely to be experienced 
and consequently, th ree  sep arate 
coils are  provided. T h e  appropriate 
one m ay be selected by m eans of

th e  th ree  position sw itch m ounted 
on th e  back  of th e  chassis.

E ach  of th e  coils in  tu rn  com ­
prises th ree  sep arate  windings. One 
winding is conn ected  by th e  sw itch 
to th e  aeria l and e a rth  term in als 
to receive th e  incom ing cu rren t 
from  th e  aeria l system . T he second 
winding, w hich com prises a larg er 
num ber of turns, is tuned by m eans 
of th e  tu ning condenser to respond 
to the required tra n sm itte r  fre ­
quency, and to  re je c t  unw anted 
stations. T h e  th ird  w inding is 
known as a reactio n  coil and helps 
considerably in  in creasin g  th e  sen ­
sitiv ity  of th e  receiver to weak sig ­
nals. T h e  fu n ction  o f th is  winding 
will be explained  in  m ore d etail 
la ter.

Although th ree  sep arate  tuning 
coils are  provided, only one is in d i­
cated  on th e  c ircu it d iagram  of 
Figure 1. To a tte m p t to show the 
com plex actio n  o f th e  sw itch, to ­
gether w ith th e  th ree  coils, would 
m ake th e  circu it too involved, and 
consequently, we have sim ply in d i­
cated  th e  one coil w ith its  th ree  
sep arate  windings in  th e  circu it. 
The dots and arrow s on th e  wires 
extend ing from  th e  coil in  F igure 1 
in d icate  th e  points a t  w hich the 
sw itch sections op erate and change 
th e  w iring of th e  se t from  one coil 
to another.

T h e  tu n ing  condenser w hich op­
erates in  co n ju n ctio n  w ith th e  coils, 
to select th e  required station , is 
m ounted on top o f th e  receiver. Its  
action  is controlled  by m eans of 
th e  tu n ing  dial.

W ith th e  sw itch on th e  re a r  of 
th e  set turned to position A and the 
tu ning condenser p lates fu lly en ­
gaged th e  receiver will tu ne to 
broad castin g  sta tio n s tran sm ittin g  
w ith a  frequency o f 550 kilocycles. 
As th e  tu n ing  condenser p lates are  
gradually moved out of m esh, by ro ­
ta tio n  of th e  tu n in g  control knob,



(1) D ial D rum  and Cord.

(2) Speaker.

(3) Sp eak er m ounting bracket.

(4) Pow er T ran sfo rm er.

(5) T u ning  Condenser.

(6) W ave chan ge sw itch.

(7) A erial T erm inal.

(8) Earth Terminal.

(9) Headphone T erm inals. 

(10) H eadphone T erm inals.

(10) 6 S J7 G T — Valve.

(11) 6V6GT—Valve.

(12) 5Y 3G T— Valve.
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th e  receiver will respond to station s 
of h ig h er and h igh er frequency 
un til, w ith the tu n ing  condenser 
p lates fu lly out of m esh it will re ­
spond to station s w ith a frequency 
of 1.800 kilocycles.

To receive sta tio n s w ith still 
h igh er carrier frequencies, it  is 
necessary  to tu rn  th e  sw itch to 
position B  or C to substitu te the 
h igh  frequency coils for th e  one 
n orm ally  used.

T he w iring of, th e  coils to the 
sw itch, and to the tu ning cond en­
ser, is already com pleted when you 
receive your kit, to prevent any 
possibility of an  error occuring in 
th e  wiring of the coils or sw itch. 
You will observe th a t the coil wires 
are in some cases extrem ely thin, 
and consequently, care  m ust be 
exercised to avoid breaking these  
fine wires in completing con stru c­
tion of the receiver.

Sign als selected by th e  tuning 
coil and condenser are fed out from  
the sw itch by m eans of th e  long 
wire connecting' the sw itch to the 
upper rig h t hand lug on th e  long 
panel to w hich you are to a tta ch  
th e  resistors and condensers.

T he first two p arts to be fitted  
in  place on the resistor panel are  a 
sm all condenser m arked .0001 and 
a  resistor w ith a brown body, green 
band and black coloured end. This 
resistor has a value of one m egohm  
and is used in con ju n ctio n  w ith the 
condenser to feed signals from  the 
tu ning coil to the grid of th e  first 
valve in the receiver. T h is  valve, 
a type 6SJ7G T , fits  in the valve 
socket n earest to th e  tu ning co n ­
denser, and receives its signals a fte r  
they have passed through th e  con ­
denser and resistor ju s t m entioned, 
by m eans of the wire connecting 
its  socket to the lower righ t hand 
lug on th e  resistor panel.

SOLDERING INSTRUCTIONS

The only p ra ctica l m ethod of a t ­
tach ing  the resistor and condenser 
to th e  resistor panel is by m eans 
of soldering them  in  place. F o r 
th is reason a soldering iron and  
some solder is included w ith th e  
k it of parts.

P rior to using tne soldering iron 
it  m ust be heated  in  a flam e u n til 
it  is alm ost red -hot. T he pointed 
end should th en  be cleaned w ith a  
file or a  piece of sandpaper or sim i­
lar abrasive m ateria l until i t  is 
b rig h t and shin ing, and th en  im ­
m ediately, while th e  iron is still hot, 
solder should be applied to it  u n til 
it  runs and form s a silvery c o a t­
ing over th e  pointed end. T h is pro­
cess is known as “tin n in g ” the iron  
and m ust be un dertaken  before the 
iron can  be used for m aking any  
soldered jo in ts.

B efore  attem p tin g  to solder th e  
resistor and condenser in to  posi­
tion, you should hold them  in  place 
w ith your fingers and th en  cu t off 
any excess lengths of wire exten d ­
ing from  them . Next, carefu lly  e x ­
am ine th e  wires and see th a t  they  
are b rig h t and shining. I f  they are  
not p erfectly  clean  it  is necessary  
to clean  them  u n til they do shine 
brightly  by m eans of sandpaper or 
by scraping them  with some sharp 
o b ject, such as th e  blade of a knife 
They m ay th en  be held In position, 
th e  h eated  soldering iron touched 
on the solder until a sm all drop of 
solder adheres to the iron. This 
drop of solder m ay th en  be lifted  
on th e  h ot iron  to the radio set 
and deposited on the wire and 
solder lug. T he soldering iron 
should be le ft  in  co n ta ct w ith th e  
wire long enough fo r the wire to 
becom e h ot and fo r th e  drop of 
m olten solder to flow freely  from
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th e  iron  on to th e  wire and th en ce 
from  th e  wire on to th e  solder lug.

In  h ea tin g  th e  iron prior to u n ­
dertak ing  any  soldering, i t  is im ­
p o rtan t th a t  the iron be m ade hot 
enough for th e  solder ad hering  to 
it to be quite m olten, yet the iron 
m ust on no accou nt be m ade red - 
hot or i t  will becom e dirty and black 
a t  its pointed end, and th en  will fa il 
to solder sa tisfactorily . I f  by any 
ch an ce  th e  iron  is accid entally  over­
heated , so th a t  i t  becom es b lack ­
ened, i t  will be necessary  to file th e  
su rface  b rig h t and clean  again , and 
th en  to quickly apply some of the 
solder to again  com plete th e  tin  
coating.

I f  you have had no previous ex ­
perience in  th e  use of a  soldering 
iron, i t  would be quite a good idea 
to have some p ractice  by soldering 
to g eth er th e  extrem e ends of the 
wires from  some of th e  resistors 
and condensers prior to cu ttin g  
them  to the rig h t length . In  all 
cases you will find th a t  th ere  is 
m ore wire protruding from  th e  ends 
of the com ponents th an  you will a c ­
tu ally  need, therefore, i t  does not 
m a tte r  to p ractice , by soldering to ­
g eth er th e  ends of some of these 
com ponent p arts. A fter you have 
fin ished  your p ractice  you m ay eas­
ily  m elt th e  soldered jo in ts  w ith 
th e  h o t iron and proceed to  fit th e  
p arts in to  th e ir  place in  th e  re ­
ceiver.

T here are two m ost im p ortan t 
rules w hich m ust always be ob­
served when soldering. One is 
th a t  both p arts to be jo ined  m ust 
be thoroughly c lean  and shining. 
T h e  sligh test film  of grease, t a r ­
nish  or corrosion  will prevent the 
solder from  “w etting” th e  wires, 
and will resu lt in  an u n satisfacto ry  
jo in t . T he second rule is th a t  the 
h o t iron m ust be le ft  in  co n tact 
with the jo in t  long enough fo r the

drop of m olten solder, w hich is 
picked up on th e  point of the iron , 
to  flow from  th e  iron  down over 
both su rfaces to be soldered to ­
gether and to spread over both b e ­
fore the iron is rem oved. I f  you 
remove the iron  too quickly th e  
solder will n o t stick  to th e  su rface , 
and consequently will peel off a t  a  
la ter  date.

DETECTOR VALVE
Having now soldered in  th e  firs t 

p arts so th a t  th e  signal m ay p ass 
through th em  to th e  grid of th e  
first valve, we m ay follow th e  s ig ­
nals a  l itt le  fu rth e r  through th e  
receiver.

T h e  actio n  of the 6 S J7 G T  valve is 
to take in  th e  high frequency c a r ­
rier wave from  th e  broad castin g  
station , and a c t  upon th is  ca rr ie r  
wave in  such a way th a t  i t  gives 
out, from  its  p late, shown a t  th e  
top of th e  valve symbol in  th e  c ir -  
suit d iagram , n ot th e  radio fr e ­
quency ca rrie r  wave, but th e  audio 
frequency program  voltage.

In  order th a t  th e  6 S J7 G T  m ay 
operate, it  is necessary  for th e  p la te  
of th e  valve and also fo r its  screen  
grid, to receive some voltage from  
th e  power supply u n it w hich is 
drawn a t th e  bottom  of th e  circu it 
d iagram . T h is voltage passes 
through th e  resistor m arked 100,000 
to the p late of th e  valve, and also* 
through an o th er resistor m arked  
50,000 to a volume control also 
m arked 50,000, and th en  from  th is 
volume control to th e  screen  grid 
of th e  valve. T he purpose of th e  
volume control, w hich is fitted  to  
th e  fro n t of the chassis, so th a t  the 
control s h a ft  protrudes through a
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RESISTOR COLOUR CODE

Value Body End Dot

1 Meg Brow n B lack G reen
50,000 Green B lack O range
100,000 Brow n B lack Yellow

500 G reen B lack Brow n

hole in  th e  cab in et, is to  regulate 
th e  degree of am plification  provided 
by the first valve, and consequent­
ly th e  loudness of sounds from  the 
loud-speaker. As th e  volume co n ­
tro l knob is ro tated  an  arm  moves 
along the resistor u n it and varies 
th e  am ount of voltage applied to 
th e  screen  grid of th e  valve. The 
slid ing arm  is ind icated  on th e  c ir ­
cu it d iagram  by an  arrow -head.

T h e  50,000 ohm  volume control is 
already m ounted in  position and 
wired when you receive th e  ch as­
sis. I t  is necessary , however, for 
you .to fit  th e  50,000 ohm  resistor 
across the second pair of lugs from  
th e  rig h t hand  end of th e  resistor 
panel. W hen fittin g  th is  resistor in  
p lace and soldering it  to th e  two 
lugs, be carefu l n o t to dislodge any 
of th e  o th er wires already joining- 
on to th e  solder lugs.

T h e  50,000 ohm  resistor h as a 
green coloured body, an  orange 
coloured band encircling  it  and a 
b lack  coloured end.

W hen you have fitted  th e  resist­
or in to  th e  circu it i t  will be possi­
ble fo r cu rren t from  th e  power u n it 
to pass through th is  resistor to the 
volume control, and th en  from  the 
volume control to th e  screen grid of 
th e  valve. However, before the 
valve will work properly it is neces­
sary  also to con n ect a  condenser 
w ith a value of .05 m f to the screen 
grid to allow any signals in  the 
screen  grid circu it, w here th ey  are

not desired, to pass through th e  
condenser to th e  m etal chassis. 
T h is  condenser will be easily recog­
nised am ongst th e  o th er p arts and 
is soldered across th e  th ird  pair of 
solder lugs from  the rig h t hand  end 
of th e  resistor panel.

In  order th a t  th e  signal cu rren t 
changes in  th e  p late  circu it of th e  
firs t valve m ay be converted in to  
signals voltages ready for th e  grid 
of th e  second valve, a  100,000 ohm  
resistor m ust be included in  th e  line 
betw een th e  p late of th e  first valve 
and th e  power un it. T h is 100,000 
ohm  resistor h as a brown coloured 
body w ith a yellow coloured band 
encircling  i t  and a b lack  coloured 
end. I t  should be soldered across 
th e  fo u rth  pair of lugs from  the 
righ t hand  end of the resistor 
panel.

REGENERATION
Although th e  m ain  purpose of 

th e  first valve is to tak e in the 
m odulated carrier  wave and give 
out th e  audio frequency program m e 
alone, quite a lo t of carrier  wave 
voltage is present a t  th e  p late of 
th is firs t valve. Som e of th is  radio 
frequency energy is sen t from  the 
p late con n ection  of th e  valve socket 
back  through  th e  sw itch to th e  “re ­
actio n ” or “regen eratio n ” winding 
on th e  p articu lar coil in  use. T h e  
purpose of th is  coil is to  take some 
of th e  ca rr ie r  frequency from  the



13

p late  of the valve and feed it  back 
in to  the grid circu it again . The 
energy is sen t back from  th e  re ­
action  coil to  th e  grid coil by m eans 
of m agnetic lines of force w hich 
couple th e  two, and th is  energy fed 
back in to  th e  grid circu it adds to 
th a t  of th e  signal being received, 
thu s m aking the signal a little  
stronger th an  it would otherw ise be.

T h e  e x ten t of th is  regeneration  
h a s  been carefu lly  controlled  by 
selectin g  for each  of th e  th ree  coils 
a sep arate  condenser w hich is 
soldered im m ediately above the coil 
when you receive th e  set. These 
condensers, in co n ju n ctio n  with 
the settin g  of th e  volume control 
on th e  fro n t panel, perm it the 
actu al am ount of regen eration  to 
be controlled  u n til the receiver sen­
sitiv ity  is a t  a m axim um , and th is 
is norm ally ju s t  before th e  set s ta rts  
“squealing" when tu ning in s ta ­
tions.

T h e  am ount of radio frequency 
energy present a t  th e  p late  of the 
6S J7 G T  is a  litt le  m ore th an  is re ­
quired for regen eration  purposes, 
and, consequently, a second .0001 
m fd condenser is to be connected 
from  th e  p late  of th is  valve across 
to the chassis to allow th e  excess 
energy to pass through it  to the 
chassis. T h is  condenser has to be 
soldered across th e  fifth  pair of 
solder lugs from  th e  rig h t hand 
end of th e  resistor panel.

AUDIO FREQUENCY AM PLIFIER
T he audio frequency signals de­

veloped a t the p late of th e  first 
valve are  applied to th e  grid of the 
second valve through a .02 m f con­
denser. This condenser is to be 
soldered in  position across the n ext 
pair of lugs on th e  resistor panel. 
The grid of th e  second valve also 
has to receive a negative bias volt­
age from  th e  power supply unit,

and th is voltage is applied through 
a 1 m egohm  resistor, w hich h as a 
brown body, a green band and a 
b lack  end, th is resistor to be sold­
ered across the n ext v acan t pair o f 
solder lugs on th e  resistor panel.

T he negative grid bias voltage is 
generated  in th e  power supply u n it 
by m eans of a 500 ohm  resistor 
drawn n ear the bottom  of th e  c ir ­
cu it d iagram . T h is  resistor will 
have a green body, brown coloured 
band and a b lack  coloured end. I t  
should be m ounted on th e  la s t pair 
of solder lugs a t  th e  extrem e le ft  
hand  end of the resistor panel.

A fter cu rren t has passed through 
each  of th e  valves in th e  receiver 
i t  will flow from  th e ir  cathode to 
the chassis, then  from  the chassis 
from  rig h t to le ft  through th e  500 
ohm  resistor, as shown in  F igure 1, 
on its  way back to th e  power tra n s ­
form er. P assing through th is  re ­
sistor i t  will produce a negative 
voltage a t  the le ft  hand  end of th is  
resistor, and th is is th e  negative 
b ias voltage applied from  th e  500 
ohm  resistor up through th e  1 
m egohm  resistor to th e  grid of th e  
second valve.

The purpose of the second valve 
is to am plify  th e  signals in  order 
th a t  they m ay be strong enough to 
drive th e  loud-speaker. T h e  second 
valve will m ultiply th e  signals ap ­
plied to its  grid approxim ately  18 
tim es.

B efore  m ounting the loud-speaker 
in  position we will com plete th e  
un d ern eath  wiring of th e  chassis.

T he only o th er com ponent you 
have n o t yet m ounted in place is 
the tu bu lar electro ly tic condenser 
m arked 8 mfd. T his condenser is 
shown in dotted lines in th e  photo­
graph so th a t  i t  does not obscure 
the position of the 500 ohm  resistor 
a t  the le ft  hand end of the resistor
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panel. A fter m ounting a ll th e  
o th er p arts in  place on th e  panel, 
you can  th e n  lay  th e  8 m fd con ­
denser in  th e  position indicated  by 
th e  dotted lines. A m ost im p ortan t 
point to consider, how ever, is th a t  
one end of th is  condenser is col­
oured red and th e  o th er is a  shiny 
m e ta l colour. I t  is  absolutely essen­
tia l th a t  th e  red coloured end is to ­
wards th e  le f t  hand  end of th e  
chassis. T he wire from  th e  red col­
oured end of th e  condenser is sim ­
ply b en t u n d ern eath  it , and con ­
n ects  to th e  top le ft  h an d  solder 
lug on  th e  power tran sform er. W ire 
fro m  th e  sh iny m eta l end of th e  
condenser is b en t down and under­
n ea th  and con n ects to  th e  second 
lug from  th e  le ft  h an d  end a t  th e  
top edge of th e  resistor panel. T h is 
is th e  upper lug to  w hich th e  1 
m egohm  resistor is soldered.

POWER CORD
T h e power cord should be passed 

through th e  hole provided n ear the 
le ft  hand  end of th e  chassis and a 
k n o t tied in  th e  cord, about 5" from  
one end, to  prevent th e  cord pulling 
b ack  through  th e  hole. T h e  two 
halves of th e  flex  should be split 
a p a rt from  one a n o th er for about 
a n  in ch  or two from  th e  end and 
a sm all am ount of th e  insulation  
m ateria l carefu lly  removed from  
th e  wires by m eans of a  sharp  kn ife  
o r razor blade. Only about i "  of 
each  wire should be bared. B efore 
a ttem p tin g  to solder th e  flex to th e  
power tran sfo rm er you should 
tra n sfe r  a blob of m olten solder, by 
m eans of th e  h o t soldering iron to 
th e  ends of th e  stranded wire. Leave 
th e  soldering iron in  co n ta ct w ith 
th e  wire fo r five or ten  seconds 
u n til th e  m olten  solder h as run 
freely  on to  th e  strand s. This 
should be done to  each  of th e  wires 
com prising th e  flex. You m ay now 
solder one o f th e  wires from  th e

flex on to th e  second bottom  solder 
lug on th e  righ t h an d  side of th e  
power tran sform er. T h is  solder lug 
h as a red nou ght beside it.

In  d istricts  w here th e  power 
m ains voltage is betw een 225 and 
260 volts, th e  o th er wire from  the 
flex  should be soldered on to  the 
th ird  solder lug from  th e  bottom  on 
th e  le ft  hand  side of th e  power 
tran sfo rm er board. T h is  lug is 
m arked w ith a red 240. In  d istricts 
w here th e  power m ains voltage is 
betw een 190 and 225 volts, th e  sec­
ond wire from  th e  flex  should in ­
stead  con n ect to th e  second lug 
from  th e  bottom  on th e  le ft  hand 
side of th e  board, i.e. th e  one 
m arked 210 in  red. B e  very ca re ­
fu l to  see th a t  th e  solder covers all 
stran d s o f th e  flex  and th a t  no 
stran d s are  extending outwards and 
touching any of th e  solder lugs 
o th er th a n  th e  one to w hich they 
should be a ttach ed . I f  even one 
stran d  o f flex  jo in s  across two of 
th e  solder lugs i t  m ay dam age the 
power tran sfo rm er or apply a  d an ­
gerous voltage to th e  fram e of the 
receiver.

LOUD-SPEAKER
T h e loud-speaker m ay now be 

m ounted in to  position by bolting 
i t  to  th e  two b rack ets  protruding 
up from  on top of th e  power tra n s ­
form er. T h e  two wires from  the 
loud -speaker tran sfo rm er are 
passed down through th e  hole p ro­
vided n e a r th e  fro n t edge of the 
chassis, and th en  pass un d erneath  
th e  le ft  hand  end of th e  resistor 
panel to th e  cen tre  valve socket. 
T hese two wires con n ect to th e  two 
solder lugs m arked w ith an  X  on 
th e  photograph. T hese two lugs 
are  n o t a lto g eth er c lear in  th e  
photograph, bu t m ay be easily lo ­
cated  because one o f th em  h as a



15

wire from  th e  red end of th e  8 m fd 
condenser n ear th e  b ack  of th e  re ­
ceiver, conn ecting  to  it  w hilst the 
o th er has one end of a  sm all .005 
m fd condenser conn ecting  to it.

All th a t  now rem ains to com plete 
th e  constru ction  o f th e  receiver 
itse lf is to fit  th e  valves in  th e ir  
sockets. B e  carefu l to see th a t  the 
valves are inserted  in  th e  correct 
position, i.e. th e  6 S J7 G T  n ear th e  
tu n ing  condenser, th e  6V6GT in  th e  
cen tre  and th e  5Y 3G T n ear the 
power tran sform er.

AERIAL AND EARTH
A sim ple receiver such as th is, 

w hich con tain s only th ree  valves, 
n atu ra lly  requires a fa irly  efficient 
aeria l and e a rth  system  if  it  is to 
give entirely  sa tisfacto ry  results. 
F o r th e  aeria l, i t  is desirable to 
use a len g th  o f wire about 50 fee t 
long m ounted as h igh  as possible 
above th e  e a r th ’s su rface. F o r the 
best results th is  wire should be 
stru ng betw een two poles, or two 
trees, or perhaps a portion of a 
house and a tree  or pole, so th a t  it  
is about 15 to 20 fe e t h igh. An even 
g reater h e ig h t will resu lt in  still 
b e tter reception, but you should 
certa in ly  endeavour to have th e  
aeria l a t  least 10 fe e t h igh. The 
aeria l wire itse lf  should be carefu lly  
insulated  from  th e  supports to 
w hich it  is a tta ch ed  by m eans of 
porcelain  insu lators. I t  is desirable 
to use two of these  a t  each  end as 
one m ay easily be rendered in e f­
fective in  trop ical areas due to 
m oisture condensation.

A good quality  insu lated  wire 
should be soldered to th e  aeria l and 
used to carry  th e  signals down to 
th e  receiver’s aeria l term in al. A 
second len g th  of insu lated  wire 
should be used to con n ect th e  earth  
term in al on th e  receiver chassis to 
an effective e a rth  connection . This

e a rth  conn ection  m ay be a m eta l 
w ater pipe extending down in to  th e  
ground or a len gth  of m eta l piping 
or rod driven th ree  or fou r fe e t 
down in to  th e  ground. I t  will be 
a lm ost im possible to solder th e  
e a rth  wire to the m eta l pipe or rod 
and consequently th e  m ost p ractica l 
form  of conn ection  will be a strip  of 
m eta l to w hich th e  wire is soldered, 
th e  m eta l strip  in  tu rn  form ed in  
th e  shape of a clam p around th e  
pipe, th e  two ends being held  to ­
geth er by a bolt and nut. T h e  pipe 
should be filed or scraped c lean  a t  
th e  point w here th e  e a rth  wire or 
m etal clip is fasten ed  around it .

TUNING
W e are  now ready to te s t th e  re­

ceiver, bu t before in sertin g  th e  
power flex  in  a power ou tlet, m ake 
certa in  th a t  the power supply is a t  
a voltage betw een 190 and 260 volts, 
and th a t  it  is a lte rn a tin g  power 
(A.C.) and n o t d irect cu rren t 
(D .C .). I f  th e  receiver is plugged in ­
to a d irect cu rren t power point th e  
power tran sfo rm er will be b u rn t out 
and ruined.

T he frequency of an  a ltern a tin g  
cu rren t power supply m ust be b e ­
tw een 40 and 60 cycles per second. 
In  m ost areas th e  power supply h as 
a frequency of 50 cycles, and th is  
is quite satisfactory .

H aving ascerta in ed  th a t  th e  
power is a ltern a tin g  voltage you 
m ay sw itch on and w atch  to see 
th a t  th e  valve h eaters  lig h t up. T h e  
filam ents in  th e .5Y 3G T  will lig h t up 
firs t of a ll and you should w atch  
th is valve very carefu lly  to  see th a t  
th ere  are no blue sparks and th a t  
th e  two large pieces of b lack  m etal 
in  i t  do n ot becom e red hot. T he 
only red h o t o b jects in  th is  valve 
should be th e  two th in  filam en t 
wires, one inside each  of th e  large  
b lack  m eta l plates.
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T h e other two valves will not 
lig h t up very brightly , bu t a fte r  a 
period of about 15 seconds they 
should have a d istin ct red glow in 
them .

I f  all seem s well set the sw itch 
on th e  back of th e  chassis to A, 
tu rn  the volume control about tw o- 
th irds of the way around, and then  
ro ta te  the tu ning dial slowly, lis ­
ten in g  for any sounds from  the 
speaker.

As th e  dial is ro tated  you will 
probably h ear some sh rill w histles. 
E a ch  w histle ind icates the presence 
o f signals from  a broad castin g  s ta ­
tion . Once you h ear a w histle, you 
should gradually tu rn  back the 
volume control, in  an  a n ti-c lo ck ­
w ise direction, until th e  w histle 
ceases. W hen th e  w histle ceases, you 
should then  h ear the program m e 
fro m  the sta tio n  quite clearly . I f  
th e  volume control is turned fu r­
th e r  in an anti-clockw ise direction, 
th e  loudness of the signals will be 
d im inished. T he loudest signals are 
o b ta in ed  when th e  volume control 
Is  turned on, in  a clockwise d irec­
tio n  to a point ju s t  before the 
w histle com m ences.

T h e  range of the receiver fo r 
b ro ad cast signals will depend m ain ­
ly  upon th e  aeria l and earth  sys­
tem  w ith w hich i t  is used, and also 
to  some degree on the n atu re  of the 
cou ntry  surrounding th e  point a t 
w hich th e  receiver is operated. The 
ran g e  will be g reatest in  fa irly  open 
country, especially n ear th e  coast. 
Rugged m ountain  country or 
cou ntry  which is tliick ly  covered 
w ith trees or undergrow th, will re ­
duce th e  range of th e  receiver 
som ew hat. However, an  average 
figux-e would be about 20 or 30 miles, 
i.e. the receiver should be capable 
o f  picking up quite d istinct sig­
n a ls  a t  loud-speaker stren g th  from  
broad castin g  sta tio n s situated  less 
th a n  about 20 m iles away.

W hen th e  sw itch is turned  to 
position B  or C, for th e  reception 
of short-w ave station s, th e  actu al 
loudness of sounds from  th e  loud­
speaker m ay not be as g reat as is 
the case w ith the sw itch se t a t 
position A. However, th e  range of 
the receiver will be m uch greater, 
and i t  m ay be possible, a t  certa in  
tim es of th e  day or n ight, to re ­
ceive station s hundreds or even 
thousands of m iles away.

B ecau se of the fa c t  th a t  the 
volume m ay n ot be as g reat when 
using coils B  or C, a pair of te rm ­
in als is fitted  to th e  back of the 
chassis to w hich headphones m ay 
be connected . I f  you find th a t  the 
loudness of sound is n o t sufficiently 
great from  th e  loud-speaker then  
you can  con n ect a pair of h e ad ­
phones to th e  term in als  m arked 
“p hones” and th is will m aterially  
increase th e  range of your receiver.

T he dial is m arked w ith three 
bands of num bers, w hich indicate 
the frequency to w hich th e  receiver 
will respond. For in stan ce, w ith 
the sw itch turned to position A, 
the receiver will respond to fre ­
quencies betw een 550 kilocycles and 
1,800 kilocycles. I f  you know the 
frequency of some local broad­
casting  sta tio n  you will soon be able 
to locate  its  position on the tu ning 
dial by m erely tu rn ing  th e  dial u n­
til the pointer corresponds to this 
figure on the tuning scale. The 
sam e will apply with bands B  and
C.

A fa lse  strip  is provided along 
th e  bottom  of the tu n ing  dial upon 
w hich you m ay scra tch  th e  call 
signs of any sta tio n  to enable you 
to tune them  in readily a t any tim e. 
You will find th a t  if  you scra tch  
the su rface  of the dial on th is  fa lse 
strip  th e  lig h t from  th e  sm all lam p 
will show through and in d icate  any 
call sign m arkings you m ay scra tch  
on th e  surface.
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B efore  despatch to you, the re ­
ceiver is p artia lly  wired and tested 
in  such a way th a t  provided you 
fit  th e  com ponent p arts  correctly  
in to  th e ir  positions th e  receiver 
should work w ithout any trouble. 
I f  by any ch an ce you find, when 
you have com pleted constructing 
th e  receiver th a t  you can n o t obtain  
any reception from  it  th en  the first 
step  is to  carefu lly  check  over the 
w iring and com pare th e  work you 
have done w ith th e  photographs to 
see th a t  a ll th e  p arts  are fitted  in 
th e ir  correct positions.

I f  a fte r  carefu lly  checking it 
over, you have still been unable to 
locate  anyth in g  wrong, then  we 
recom m end th a t  you take th e  re ­
ceiver and these  building in stru c­
tions to  some radio servicem an in 
your d istrict. He will, for a sm all 
fee, no doubt, rectify  th e  trouble.

FURTH ER INSTALLATION HINTS.

A lthough th e  need fo r an  efficient 
ae ria l and earth  in sta lla tio n  has 
already been stated , i t  is fe lt th a t  
a  few additional h in ts  in  regard to 
th e  form er would n o t be am iss, 
because so m uch of on e’s u ltim ate 
success w ith th e  set depends upon 
th is  im p ortan t item .

T he wire used fo r the aerial 
should have adequate m echanical 
s tren g th , p referab ly  being hard  
draw n copper of th e  type known as 
“seven-tw enty  tw o ;” th is m eans 
th a t  it  com prises seven strand s of 
tw enty-tw o gauge wire. T h e  wire 
m ay be e ith er bare, or insulated 
w ith enam el or fab ric  m ateria l. 
S o ft  copper wire m ay be used, a l­
though i t  is not quite as s a tis fa c ­
tory  as th e  h ard  drawn variety. 
T h e  principal ob jection  to  so ft cop­
per wire is its  tend ency to stre tch  
and  sag. T h is is especially the case

with fa irly  long aerials, as the 
w eight of th e  wire is th en  quite con­
siderable. E lectrica lly , of course, 
one type of copper wire is th e  sam e 
as any o th er of equivalent gauge, 
consequently, as long as th e  wire is 
about th e  size ju s t  m entioned there  
is no need to worry unduly w hether 
it  is hard  or soft.

T h ere  is some ad vantage in using 
insulated  aeria l wire in  d istricts s it­
uated close to th e  sea, as corrosion 
of bare copper wire, due to the 
chem ical action  set up by th e  sa lt 
a ir, m ay m ateria lly  a ffec t results, 
especially on short-w aves. I f  e n ­
am el-covered  wire is used, great 
care  should be tak en  to scrape off 
all th e  enam el around th e  area  to 
w hich the lead -in  wire is to be 
soldered.

T he down lead should alw ays be 
insulated . A good type of wire for 
th is lead is th e  kind used by elec­
tric ian s  in  house wiring. T h e  insu ­
latio n  is usually coloured red ox- 
b lack  and consists of rubber, w ith 
an  outside covering of tough co t­
ton braid.

A lthough th e  insu lated  covering 
of th is  wire is quite tough i t  is n o t 
proof again st a prolonged rubbing 
or chaffing. As a consequence, care 
should be taken  to keep th e  wire 
a t  least six inches away from  the 
sides of a  wall, the edge of a  roof, 
etc. I f  th is is n o t done, the swaying 
of th e  wire causes th e  insu lation  to 
w ear away, eventually exposing the 
bare wire. T he resu lt m ay be re ­
duced signal stren g th  or severe 
crack lin g  noises from  th e  loud­
speaker.

F in ally , a word about soldering 
connections to  th e  aeria l. M ake 
sure th a t  th e  two wires to be sold­
ered are  perfectly  clean  and bright,
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th a t  th e  soldering iron is very h ot 
and th a t  a  non-corrosive flux is 
used. T h e  la tte r  is especially im ­
p o rtan t. Sp irits  of sa lts  and o th er 
acid fluxes m ay be all r ig h t for 
plum bing jobs and th e  like, but

these  can  cause endless trouble 
when used fo r ardio or e le ctrica l 
work. P la in  powdered resin  is  
probably th e  best type of flux to 
use.

The complete kit of parts 

to build the

TROPICAL TRIPLE 

THREE

is available from  

ELECTRONIC PARTS PTY. LTD. 
RADIO WHOLESALERS 

E. S. & A. Bank Building 

Broadway, N.S.W.
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BUYING SERVICE NOTES
NEW OSCILLATOR K IT SETS.— Stu d en ts will be pleased to h ear th a t  

by th e  tim e th is  issue of “Serv ice” goes to p rin t, supplies of th e  new 
U niversity  B a tte ry  operated  oscilla tor k it se t will be available. T h e  price 
is  £7/10/- plus 10% Sales T a x , postage or fre ig h t is ad ditional. T h is  is 
th e  oscilla tor described in  th e  Ju n e  1947 issue of “Serv ice.” T h ere  is 
bound to be a big dem and for these k it sets, and those stud ents who are 
in terested  are recom m ended to  place th e ir orders w ith E lectro n ic  P arts  
P ty . Ltd., th e  w ell-know n w holesale firm  located  a t  the sam e address as 
th e  College.

PRICE INCREASES.— As and from  th e  1st August, 1947, m any item s 
m an u factu red  in  th e  M etal T rad es and used fo r radio purposes, were in ­
creased  by upwards of 7 i%  on the facto ry  price. In  som e cases th e  
m an u factu res  are adding th is  increase  to th e  cost of the goods im m ed­
ia te ly , in  o th er cases they are  w aiting u n til stocks of raw m ateria ls  have 
been used up. In  any case, m any radio com ponents have been increased  
in  price, and servicem en should take these  increases in to  accou nt when 
ca lcu la tin g  th e  cost of repairs.

SIGNAL TRACER.— T h e  new U niversity S .T .B . S ig n al T ra ce r  h as 
proved extrem ely  popular. T h is is the firs t signal tra ce r  to be placed 
upon th e  A u stralian  m arket, and the whole radio trad e is d em onstrating  
its  approval of th e  in stru m en t by absorbing every in stru m en t as i t  com es 
from  th e  m an u factu rers. Supplies of these in stru m en ts and fu ll d etails 
o f sam e can  be obtained  from  E lectro n ic P a rts  P ty. Ltd.

A U STERITY.— We do n o t know w h at e ffect th e  dollar position will 
h av e on th e  supply of radio m aterials. However, i t  is bound to have some 
e ffe c t because th e  im p ortation  of m any com m odities will be banned. 
Servicem en, dealers and experim enters are  advised to keep th e ir  stocks 
o f spare p arts well up to norm al levels “ju s t  in  case .”

ORDER BOOKS.— I t  is noted th a t  m any d ealers and servicem en order 
fro m  w holesalers w ithout supplying an  official order. I t  will give your 
business, w hether it  be fu ll tim e or p art tim e, added prestige if  you m ake 
your purchases on one of your official order form s. T h is is quite a sim ple 
m a tter , for th e  cost of a  sh illing  or so, you can  purchase an  O rder Book 
from  any station ers, and have a rubber stam p m ade w ith your nam e and 
address and any o th er business p articu lars  you require inserted  on  it. 
R u b ber stam ping your le tters  will also help considerably when you w rite 
aw ay fo r quotations, te ch n ica l in form ation , etc., to w holesalers and 
m an u factu rers.

PUBLIC ADDRESS W ORK.— T he 20 w att am plifier described in  th e  
A pril 1947 issue of “Serv ice” can  prove a real b u sin ess-getter for those 
in terested  in  public address work. R ecen tly  the Stanm ore, New Sou th  
W ales, B oys’ School saved a considerable sum of m oney by in sta llin g  one

(C ontinued on p age 20)
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A.R.C. TRADING POST
A free Buy - Exchange - Sell 
Service for A .B .C. Students

FO R  SALE. '600V cen tre  tapped 250 
m .a. tran sform er, 250 m .a. choke. 
B e s t offer.

K . Moore, 19 Hillview Road, 
Eastwood.

FO R  SALE. P a ir  of 19 Valves. 
New. 10/- each .

K . Moore, 19 Hillview R oad, 
Eastwood.

SELL OR EXCHANGE. 1 x  902 
C athode ray tube and 2 x 884 gas 
triodes fo r £5/10/-, or exchange for 
gram o. m otor or good pick up.

D. R . R ees, E n tran ce  Ave., T he 
E n tran ce , N.S.W.

FO R  SALE. 1 PM3 valve, 1 PM4 
valve, 1 PM 4D X valve, 1 cry sta l set, 
1 2 valve se t (w ith one valve and 
dial m issin g ),— th is  set is new, 1 old 
fash ion  cone speaker, 1 chassis 16" 
x  2 i"  new, 1 audio tran sform er, coil 
form ers, num ber df resistors and

C ontinued from  p age 19.
of these am plifiers. Actually, they had on th e  sta ff an  ex -stu d en t of th e  
College who was able to advise on th e  pu rchase of equipm ent. T h is  ex ­
stud ent also supervised th e  in sta lla tio n  of th e  equipm ent, w ith excellen t 
results. T h e  whole in sta lla tio n , w hich catered  for n ine speakers, and  
included 20 w att am plifier, tu ner, m icrophone and stand , speaker boxes, 
and  o th er in cid en tals, including m icrophone cable and o th er cables, only- 
cost th e  Stan m ore  P a ren ts ’ and C itizens’ A ssociation a litt le  over £60. 
Q uotations placed by o th er com m ercial firm s w hich specialise in  th e  
in sta lla tio n  of public address equipm ent, ranged from  betw een £150 and 
£250. W hy n ot co n ta ct your local P a ren ts ’ and C itizens’ A ssociation 
about th e  in sta lla tio n  of am plify ing equipm ent in  your local school? I f  
you require prices fo r various item s of equipm ent w hich m ight be n eces­
sary, i t  will be gladly supplied by E lectro n ic P arts  Pty. Ltd., located  a t  
th e  sam e address as th e  College.

“University” Test Equipment m ay now be purchased on term s.

fixed and variab le  condensers, valve 
sockets, 1 p air headphones, knobs 
and phone plugs. T h e  lo t £12/15/-.

D. K ing, L landilo , via S t. M arys, 
N.S.W.
FO R  SALE. Home m ade tu ning 
crysta l sets. Good for city  use or 
country  town w ith local sta tio n . 
Price, less headphpnes, £1. W rite 

R . Jasp rizza, “Cherry H ill,” Cowra 
Road, Young, N.S.W.

Do you w a n t  to buy, sell or  e x ­
change something w i th  a fe llow  
student?  I f  so, the  College wil l  
gladly  insert your  advert isem en ts  
free of charge on th is  page. W r i t e  
care fu l ly — or, b e t te r  stil l,  p r in t  
your  advert isem ent .  Condense it 
to 30 words or less, and it  must  
be confined to radio  subjects.  
Th e  College of course reserves  
the  r ig h t  to r e - w r i t e  a dvert ise -  : 
ments as necessary, or to re ject  
those th a t  m ay not fit in w i th  the  
sp ir i t  of this service.


