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_INTRODUCTION . .* . =
habit of many radio
set.

i It has for some time been the
Uenthusiasts sto decry .the. once-popular regenerative,.
: Nothing lesé than the latest commercial communicatiens. =
i receiver for them, they say, completely forgetting ‘that
- there. ate fhany occasions whert, this jsort! of set,;however, %
' superlative its performance may be, is quite useless. For
“example, the newcomer ‘to. .radio as ashobby, whether, asy
“a constructor, or a budding”“ham,” ofteri realizes that*o -
coutlay ‘a hundred pounds or more on a commercial
ireceiver will not teach him anything about the practical
.side of radio design and construction. Nor, if he is new
'to the game, will it do him much good to tackle .the
“ construction .of - 'a‘icomplex’ superhet whose .principles
iof operation he barely understands, as yet.- For him,
thé “Togical sef to ‘start off withis the regenerative. The
‘outlay for parts and valves is npt excessive, ;the. possible
‘faults in building and” components aré much smaller in
number, and lie has a perfectly’ good: chanee “of *“making
“it.go” if. it does not at first, work -properly. Again
_oncé he has built such a set; it> will be ‘éxtremely usefuld
to-him, becatise in -spite of ithe Jimitations-of a simple -
‘receiver, it will very rarely show up to such great :dis-
advantage: that “he -Jorigs’ for ‘a large and lusty superhet- -

instead. Indeed, many of us who have been in the game <

‘for a long time, and who have beconie quite blasé about

everything except the “hottest” multi-valve receivers, =

have quite forgotten how well a set of this nature cam

perform, For low noise level and high sensitivity, to- ° ‘
_'set tximmier,

gether ~with quite adequate selectivity for all ordinary
purposes, and cotnbined with low first cost, the set that
used to be described as “one.of R.F,, detector, and one of
‘audio” ‘takes quite a-lot: of: beatiftg; even today. And
where®,a :small, easily  portable: receiver” is: needed, as
'when camping, - there is nio” kind: of ‘set which® will..give
“comparable performance-for the¢ same size ‘and weightr-.
Tt is>with these ideas.in ‘view, thef), that we ‘present
‘this little set” It.is intended: for short-wave.ohly; and
"covers from 3.5 to~ower 30 mc/sec., with thrée sets o;
"plug-in coils. It uses three 1T4's, which’ with - their
. diminutive size and small-cufrent drain, make an: ideal
‘line-up. Their characteristics aré a. great improvement
compared with those of the older battery valves—30, 32, =
“and 34—so that with modern components used through-
out, it is possible to make from them a.récéiver which
will give a much better performance, on many courits,
than would the same theoretical circuit several: years
ago. If there are any who wish to build it as a stand-by
_receiver for the ham shack, for emergency uge: (and
“we think there should be many) they will be amazed at
"its sensitivity and at the way:it can bring in the distant
‘and weak signals, For the DX-er, who wants to carry
on his hobby while away from his main receiver, or the
amateur transmitter “gone mobile,” we think it will fill
the bill exactly, and at very small cost too. =~~~
CIRCUIT FEATURES IR
. Perhaps the fist thing to note‘about the circuit is that ™
it uses the same yalve type in all three positions in the
set. For emergency or portable use, this is a distinct- .
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§ almost unheard of to

A t without using a panel-
trolled “trimimér i -thefderial circuit. In this set, how-

i cen’ Lo ntitely practical to dispense witl
' ~yel to have accurate tracking
VO its.This is done by using a pre-
"Cyon the circuit diagram. This is set at the
right_value to make the.stray capacities across the aerial
circuit equal to 'thosc ‘across the detector circuit, as a
result of which the coils can be adjusted to have identi-
cal inductances, thercby keeping the circuits in tune with
each other all points on the dial, abd on all coil

renits, I fact; i
n tuming of such,

A"‘b.attl

od of regéneration used is 2 variation of one
always been. Very popular:for regenerative
¢s- employing an ‘indirectly -heated cathode, but
requires a slight modification: to make it usable
a-filament type tube, We refer. to the use of a grid

cathode of#the valve “connected to thé tap. With this
arratigement, the usual .method of obtaining regeneration
contrgl is to provide a panel control of ‘the tub¢’s screen-
grid 'voltage, and this feature’.has been reétained. This
methgd of obtaining and controlling " pégeheration is
perhaps the best that has' yet:been. devised. It gives a
very smooth control, with no suggestion 6f “plops” when
the circuit. goes in and out of oscillation, and causes
practically .no de-tuning of the signal,” even when the
detector is very near the threshold of oscillation. These
two attributes are perhaps the ‘most impdrtant ones for

easy .to adjust the set for maximum  sensitivity, and
important advantage of the ‘scheirié’ is that, unlike others,
it does not require widely diffetent settings of the re-
generation  control at different positions of the tuning




March, 1951 - "~ RADIO AND ELECTRONEICS: s

one
1, ‘there
mogdern
1TA, is
€t as a
also be
mplifier.
s never
1 in this
r to the
wmplifier
days of
‘.pon1 be-
ht. have o
I Rl, 2 meg,
S)eits(::itoiz; Ry, Zgak (See text)
» .' s’
)ec:.r:?’teéo . R4: SOk pot Wlth D P D T SWltCh
v of the 5» LO ine% : |
had the - Ly L, -Ls, Ly, see text.
{, which , L» dlld!O transformer primary (see text)
fhcult to R.F.C;; 2.5 mH. R.F. choke.
detector Xl’b ,V‘~” Vi 1T4. ,
d of to battery, L3v, type 742.
a panel- o
set, how-
nse with
tracking
g a pre-
et at the
he aerial
1t, as a
e identi-
une with
all coil

ki

: .battety, 67,
“Cy, midget -
- Cs 830 it t
-Gy 0.05 uf.
50 puf,
.Ce, 100. p,uf
0.01

acity, per section.

-

m of one
enerative
ode, but
it usable
of a grid
with the
Vith this [
eneration i
's screen- ’
1ed, This
ration 1is
b gives a

‘BY PRODUCTION
 DIFFIGULTIES?

If so——theres an answer to your - .
- nlghtmare Our high-speed auto-.
~ matics and the team of specialists
ensure regular, fast, and adequate
. deliveries—and cut out costing head <
. aches.

ps” when Consult us on any problems mvolv-ﬂ
1id causes ~ing components in brass or steel
when the _,machmed from bar stock up to
m, These 24 in. round section. '
ones for
7 make 1(%
vity, an
g e MABHINE MANUFABTUHING [ LT“
.l;}e t?lte e; :_v o R Telephone 31-638 - Telegrams: “Auto.” ©
he tuning . : 18—-20 Nelson Street, A,_uckland, P.O. Box 179.. .

1

|

A




condenser; and as a by-product, the sensitivity does not
vary’ much from one end of the wave range to the
other. Those who have built many sets of this kind will
remember how annoying it is to have to try and adjust
a detector that plops in and out of oscillation instead
of taking up smoothly and almost imperceptibly, and
how, with a set that-does this; -one -always knows that
with a smooth, control, the usable sensitivity would be
greatly increased. Also, there is.nothing more annoying
than'a set in which small changes. in thé setting of the
regeneration control necessitate’ constant adjustment of
the “tuning~condenser, In bad cases, a slight movement
of the reaction control is often &ufficient to cause the
signal to disappear altogether, so that oné has to start
searching dgain in order to find it. Actually, although
the regenerative set is ofter despised, or discounted as
“elementary,” there is a real art in getting the best out
of ‘a circuit when it has to be designed and built from
scratch, and. there are many whose objections to it
really arise from the fact that they “themselves have
never been able to build a satisfactory one through in-
sufficient atfention to the several apparently small points,
that nevertheless make quite a difference to the final
performance. However, there is seldom any difficulty
in duplicating the results from a well-designed regenera-
tive set, as long as the necessary precautions, as reconi-
mended by the designer are adhered to, and those who
decide to build this one neéd make no.apologies: to the
scoffers, if any! ,

_’I‘.‘hé_‘cathodgtap-cum-screen-cdntro’[ inethod of regenér: -
ation is. certainly less trouble-to apply-'when-the detector
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valve has the heater-cathode type of
construction, but as we have tried
to point out, its advantages are spch
that it really pays to go to the slight
extra trouble -nécessary to adapt the
_ scheme to! filament tubes. The-system
' works because by returning the cath-
ode to'a.tap on.the grid coil *instead
of directly-to earth, the R.F. plate
current, 48 well as the D.C. ditto, is
czkused” to flow through the part of the
cdil below the tap, inducing an R
voltage: in the grid coil in the right
. polarity 't6" cause, regeneration. ‘Now a
“cathode has only one terminal, and by
having a single tap on the:ceil and
taking the cathode to it, all ‘the R.F.
_plate current has to flow through the
fower part of the grid coil. But when
the filament tube is used, the situation
is, different. We have the tap on the
grid coil, as before, and to this we
take one of the filament leads. The’
D.C. filafnent current has to flow
through part of the grid coil; theres
fore, but this does ot matter, hecause
the resistance of the short piece of
wire ‘that makes up the coil is so small
as to have no effect on the filamett
current. Now suppose we take ' the
other end-of the ‘Alament. straight to
the A battery, "The latter, as well:ds
providing direct current at 1.5 volts,
acts towards ‘alternating .currents,
and therefore towards R.F., as.a very
efficient. bypass . condenser; « Thus;~
if we were. foolish enough to.expect:
such a scheme to work, we would be;
disappointed, ‘because the A battery:
+wwould -act ‘as a very effective short:
circuit for R.F., making the part of the coil below the:
tap completely ineffective, both as part of the tuning ;
coil, and as a njears of coupling part of the plate cur-;
rent into the grid circait. One way out of the difficulty;
would ‘be to dnsert an: R:F. choke:in the lead between -
the A .battery and the free end of the filamerit. ‘This
would prevent the battery from short-circuiting the R.F..
present on the filament, and would !enable the, scheéme to+
work., The only difficulty would be. that the C‘;hdkeﬂ'used;
would have to have a very low D.C. resistance, so as not;
to drop the voltage actually applied to the filament. The :
usual short-wave R.F. choke of -about, 2.5 millihenries '
‘has a resistancé of around 30 ohms, so that these could:
not’ be used, Ff- a  suitable low-resistance R.F. “¢hoke
were specially made, it would be very bulky, and would :
almost certainly give trouble in other ways, so that the
R.F. choke scheme is not .really’ practicable. What we do
instead is as follows’ “Suppose, for example, ;that the:
negative filament terminal is conngcted to a tap on the
grid coil five turns up from the bottom of ‘the coil. We
now wind five turns over the, top of the'bottom five of
the grid coil, take the upper end of this extra winding .
to the positive filament pin of the valve, and the other '
end to the postiive terminal of the’ bdttery. How does :
this scheme work? T
Well, we now have two parallel paths by which R.F. -
components of plate’ current can flow to earth from
the filament of the valve. One through the negative fila-

. ment pin and the lower five turns of the grid coil, and
"the other through fhe positive filament pin and the
- extra five-turm winding we have-added.” These two paths
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enable half the R. F. platc cuuent to pass’ thlough each,
and this will actually happen, because whatever the. im-
pedances of ‘the paths may be at any particular radio
frequency, they will always be equal, because each path
consists of the same nuwmber of. turns of wire, wound” m
the same way exactly, and coupled to the grid coil in
the same way. Anyway, all the R.F, plate current miist
pass through one or other of the filament legs, and both
legs are coupled to the grid coil, and will thus pro-
duce regeneration. This brief descnptmn of the working
of the arrangement may not be strictly accurate, but
from the functional point' of view it is close enough to

the truth to enable one of see why it works, as compared

with the use of only one filament leg, whlch does not,

The plate circuit of the detector is choke- capamty‘

coupled to the grid of.the audio amplifier. This is very
much better than the somewhat cheaper one of using
resistance-capacity coupling, which is not very des1mble

as a means of coupling a regenerative detector to a

succeeding audio amplifier stage. The reason is that a
resistor considerably dxops the voltage apphed to the
detector  plate, thereby™ reducing the sensitivity of the
detector. It is necessary to have a very high impedance
in the plate circuit, and as far as the detector sensitivity

is concerned, the hlgher the better. But it is: undesirable

to have a D.C. resistance of more than a few thousands
of ohms, so that:.the “A.F. choke is obviously the best
sort of .load.impedance to use. Its impedance may be
several. hundred thousand ohms, but its D.C. resistauce
may be only a few thousand ohms, Thus, the plate volt-

age is kept high, and the gain is increased, both becaiss .

of the high plate voltage and the high impedance of the
clioke. In commercial receivers and amplifiers, audio fre-
quency chokes are very rarely used these days, but if 12
a-simple matter to ‘buy:a small and cheap audio trans-
former and use one of its windings as a choke, the other
béing left uncopnected. The correct transformer to” use

is, any small intef-stage transformer with a step-up ratio:

of 3:1 or higher. ‘An output transformer could be used
as long as care was taken not to use the secondary wind-

ing, but it would not be likely to give as much gain as a.

stall mter—stage ‘transformer. The best method of using
the transformer is to tape up the secondary leads so that

they cannot come into. contact with each other or with *

anything else, and then pretend that the secondary wind-

ing does not exist. ‘The primary is then wired into the -

circuit. The piirpose of the resistor Ra should fiow be
explained. Old hands will know all about “fringe howl,”
but for those who rare perhaps building _their first

regenerative set, it will be a treat in store! Fringé howl :
is'a very annoying and troublesome defect that often

occurs in regenerative receivers. If one knows the cure
(which is very simple) all is well, but should one not, it
can render the get almdést useless. It functlons this way.
When the reaétiosn: control is advanged in order to bring
the set just to the point of oscillation (at which point
the sensitivity 1§ greatest) a lotid how! is hedrd in the
otutput, just before the proper R;F. oscillation of- the.
detector commences; As a result of this howl, it is quite
imipossible to set the controls so that the detector s Just

_not oscillating. It is either quite a long way from oscil-

lation, in which case the sensitivity is too low for all but’
the strongest 51gnals to be héard, or else it is actually
oscillating, when ’phone stations cannot be listened to,
even though their presence can be detected. Or,

course, it is producing this ear-splitting howl, too stlong

for anything -else but an air-raid -stren to be ‘heard!-

This is what fringe howl does. Actually, it is an oscil-
lation at some audio frequency, and its mechanism . is
rather too advanced for description in an article such
as thlS The main point is to know how to cure it
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should . it eccur, This is effected -simply by shuntmg a
resistor of high value across the detector’s audio choke.
The value néeded to stop it will vary from set to set, $o
that builders may have to experiment with. values to find
just what is necessary. The idea is to use as high  a
value as possible, consistent with removing the howl
A very low value would certainly stop the hoW] but it
would also greatly reduce the sensitivity of the detectm
In the original model the best value was 250k., but since
no two transformers-are the same, readers,can expect
to find quite large ‘variations in the value required.
Anothér point to “remember is that fririge howl starts
motre easily When the batteries are nearing the end of
their life; and is harder to cure the oreater the internal

- resistance of the B battery: Thus, when the value of Ra
.is chosen with new batteries in 1e, it may be found that
.. when the B battery is nearly fnislied, the howl re-
" appears. All that will have to be done, should this occur,

is to put in a new Rs, of low enouvh value to stop the
howl, even with the flat batteries. Then it will not be

~necessary to change the value of R. again,

CONSTRUCTION

Many radio enthusiasts in the past have not paid suf-
ficient -attention to the mechanical construction of their
gear, and no doubt there are many who will do the same
thmg in the future also. Because we are primarily in-
terested m circuits, we have a_perhaps natural tendency
to say, “Is this a good circuit?” rather than “Is it a
good set?” The two thmors have quite differént meanings.

Because any set is only as good as its construction, what-

ever -the theoretical advantages of the circuit may be.
The circuit is less than half the story, because it tells us
only the electrical part of the design, and does not indi-
cate in the slightest degree how the set can be built, or
what is, a suitable way of building .it: How many people

. have: admired 4 certain set and its performance, gone
away 1mpressed with the “circuit,” and had no success in

building one for themselves because they used a different
mechanical lay-out, or a different method of wiring it
up? What these people should have admired is the set,
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of which the circuit is only a shorthand way of saying
what electrical connections should be made, not how. they
should_be_made. Of. course, there is-actually a great deal
of latitude with some electronic devices. They: can be
laid out and wired up in a multitude of different ways,
each of which will produce as suécessful results as the

other. .But other things, of which radio receivers are a_
goodexample, must ‘be built in accordance with certain -

mechanical principles if they are to work properly. This
~does not mean that

But we would like to impress on builders, and especially

on newcomers to set building, that it is much more likely
to he a-successful receiver if it is built ‘dc¢€ording to the™

recommended lay-out, because this one is one that has
heen tried out in practice, and found to work well. Even

with a particular lay-out, there is some degree of lati--,
tude in the way in which the actual wiring can be per-
formed, but it _is our practice in this magazine to men- -
tion, as far as possible, all points about the wiring that .
need:to be .carefully followed. - The -photographs cannot-
give the exact position of all the small parts under the .

chassis, because some are unavoidably obscured, but we
ourselves think, and there will be many that agree with
us, that to give every detail, down to the exact position
of the "last”3-watt Tresistor, does not_ help . anyone..fo
become proficient at set-building. To get the greatest
enjoyment out of building electronic equipment, one must
learn enough to design one’s own gear, both the circuit
and the physical construction, and it is only by leaving a
little to the initiative of the constructor that he is able to
profit by experience.

ot mean there 1s only one lay-out that will
give a successful set ﬁrom a given circuit—far from it."

i ~We . hope, therefore, that our .
readers will agree that it is a good thing that' we do not.

print detailed wiring diagrams showing. the position of

every comiponient on the chassis.” The complete tyro will
in any ‘tase do Dettér to get an ‘experienced’ radio ‘man”

to. show "him- the small “points ‘about actual’ construction

that ‘he “is usisure about, thereby 'learning a practical

craft.in the most, practical way.

ol “construction”in ordér to impress new ‘readers “with

the fact that the way in which a’set is built is'every bit -
as important as the circuit it is built from, Ask anyone
who now makes atfieat, workmanlike' job of his ‘wiring™
whiether ‘or not it really pays! And then witness the dis-
appointment of one who has made a very rough, untidy
“job 6f witing, and finishes dp with a set thHat”does not"

work—and probably will not unless it is rewired!
The *general ‘appeararice’ of ‘the set can ‘be seen from

this month’s’ cover photograph, which gives a' partial
" view ‘of the “front” panel ‘and the top of. thé" chassis.

Unfortutiately, this photo suffers rathér froni reflections’
1 “the “polishied “aluminjum, of “the” shield ‘parti-
tion that 'separates the R.F. stage from. the detector and

occurringin

wever, if " this photograph’ is taken in

audio ‘tubes, _ ot :
he ‘diagramof the chassis it will be

conjunction
quite’ easy t
(1% i, diameter)

»

"' (Continued on Page 33) " -

CABINETS

Posta'gel Tncluded.

_ Chassis size ‘17 in. x 10in. x 3in. ... 37/6

“Chassis only 17:in. x 10in. x 3 in. .. 18/~

e e 15in. x 9in. x 3in.. . - 16/-

, Ty s 12in. x 8in. x'23in. ... 14/-

Paneld(}hassisCombinations"E BN 3 99 " 9in. x Tin. x 2% ine .. 10/6 .

~Round

To take chassis ¢ End
" 17in. x 10in. x 3in.. £310 0
15in.x 9in. x 3in. £3 5 0

" 12in. x 8in. x 23in. £2 15 0
" 9in.x 7in.x 2%in. £2 5 0

*CHASSIS *CABINETS *RACKS |

" CHASSIS AND PANEL COMBINATIONS

Square |
CEnd B

£3. 4 6. :

£2'19 6

£210 0 - ot
£2°0 0 . «ALL.PURPOSE”

.+ :Single Unit Cabinets

'

Weé have embarked. “oti’ this ‘rather' long dissertation |

ollow . the “the " lay-out:* The two large
Jiam “Holés ot the chagssis .are for the valve .
sockets which hold”the plug-in’coils. ' The one near the ,
front edge of the chassis’ is for ‘the R.F. coil, and
immediately ‘behind ‘it is” thé R.F. amplifier. valve, Vi’
Then ¢omes the shield’ partition, and directly behind the
R.F. valve, but on thé other side of the shield is; the
detector “ coil. “The valve next to this’ coil is, -of ‘course,
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Miniature Three
" (Continued . from Page 8.)

the detector, while the remaining §in, hole.is for -the -

audio valve’s socket. On the chassis front:is. a §in. hole

- which takes the reaction control potentiometer, R. This

hole is so.placed that it comes in the centre of the front

panel, but, owing fo the cut-out which. allows .the A .

battery to be set in flush with the outside of the B bat-
tery, when the latter is placed against the side of the
chassis, the hole is not in the centre of the front of the
chassis. The main dial is centred on the hole for the
potentiometer shaft, but is directly above it, so that if
on the chassis drawing a line is-drawn parallel to the
sides, and passing through the potentiometer’s. mounting
hole, this line will show the position occupied on the top
of the chassis by the shaft of the ‘tuning condenser.
The latter is a midget two-gang type, and in the photo-
graph looks as if it is all on the panel side of the shield
partition. But what appears to be the second: half of the
gang is really a reflection of the front half. Actually,
the shield partition is cut- out so as to fit round the
centre plate of the gang condenser, and the back section
is hidden behind the shield in consequence of this. If
the under-chassis photo is consulted, it will be noted

that mounted right -across the socket of the R.F. valve -

is a small partition. Its purpose is to shield the portion
of the aerial and grid circait that is under the chassis
from the ‘similar portion of 'the detector grid circuit
(and R.F. plate circuit therefore), {

In this view can be seen the four-pin- Amphenol-type

valve socket used for the aerial .coil, the five pin socket .§

for the detector coil, and the miniature ceramic R.F.
amplifier valve’s socket, with the shield across it. Also
visible is the reaction potentiometer, the -transformer
used for Ls the detector’s ceramic socket, the phone
jack, and a number of the small parts. The large con-
denser under the phone jack, and tucked into.the corner

* of the chassis, is the electrolytic, Ci. Also to be seen are

the leads out to the batteries, and the cut-out on the right-
hand side of the chassis in which the A battery is fitted.

The socket for the audio tube can be glimpsed at the

left-hand side of the phone jack, with C: running be-

tween the plate pin of V. to the grid pin of Vi Between
the five-pin coil socket and the underneath shield parti-
tion can be seen the four-pin 2.5 mH., R.F. choke in the

plate circuit of the R.F. tube. One end is connected dir-
ectly to the plate pin- of the tube’s socket, while the
other end is securely anchored to an insulated solder lug

- mounted on the chassis néar the valve sockét,”

PERFORMING THE WIRING R
In a set of this nature, the Hest results. are'obtained if
the wiring is done by the shortest and most direct roites,

except in cases where the length of a lead is of no con-. .

sequence. In building_ any gear that- uses valves, it is
essential to know which’ leads must be kept as short as

possible, and which can be made of any desired length. -

This knowledge alone. can make all the différence be-
tween the gear working well or not at-all, -and is very

worth-while knowledge to acquire, Partly it comes from .

experience, and partly from common sense, and-as one’s

radio knowledge grows, so does one’s . innate “wiring.

sense,” for want of a better term. For the-newcomers
(and be it whispered for some of the not-so-newcomers)
here are the main rules to be watched.
(1) Leads carrying R.F. currents’ or volfages should
be as short as possible. . Ce -
(2) R.F. leads in the grid and plate circuit of the same
valve should be as far as possible from  each
other as is conmsistent with (1) and should pre-
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. ferably be on opposite sides:of 4 shield partition.
“(3) Coils.in the ‘grid and plate circuits of the .same
valve should be shielded from each other, eithef,by
enclosing them in ‘shield cans, or by the use:of
partitions ‘or compartments built into.the .chassis:
,(4)Bypass condensers- should be connected ‘asclose, as
possible to the points which they are supposed "to
-bypass, - e.g., Ces in the present circuit, whose job
it 1s to make the R.F, voltage at the plate of V. as
small as possible without affecting the audio out-

put voltage of the valve. ~* == =" ..
(5) If possible, it is desirable, ‘but not always essen-
tial to make one point on the chassis (e.g,, a
single solder lug) an earth-point to ‘which are

(Continued on Page 45.)
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Measurmg lnsulémon Res1stance

(Contmued f10m Paoe 20 )

1 uf, condemer will have ten t1mes the msulatlon 18515- .
‘on-
sequently in order 10 ¢ompare tlie merits of condensers’
of different sizes, the insuldtion resistance is multlplled‘
with tlle capacity. The' insulation ‘resistance” is: then ex--
pressed in ‘fegohm- m1crofdrads, this. quantlty bemg thc.
same for condensers of--different sizes. A

tance of a 1 uf. condenser of the same type.

good con-
denser would have: an insulation resistance of say 450
megohm-microfarads. This  means that its resistance
would he 450 megohms for+a ‘capacity of 1 ,U.f or 4500
megohms for a capacity of Luf.
Fmally the fact that a con(lemex
redistance which is low,: i

placed

Amateur TV PmJect

(Contmued from Pdge 28)

procured our own multlphm photo cells; (md have hullt.‘.:

up a small two:stage pre-amplifier far ‘a 9314, and it is
with this that cénfirmation was made of the uusmtdlnlnty
of the' green-screen P1 tubes. Howeve1, even.’ with ‘a
sliort- -persistence - tube, “it - scems Tikely thiat' "o rather
special .video ampl:ﬁel will ‘e needed,” with a. res‘pon's'C
rising sharply at the ‘high- frcquency end. of - the video
spectrum, so that as yet we ‘will " not’ describe ‘this nte-
amplifier unit, since it isTike ) he COllSl(_I(‘r(lhIV alt(‘rcd
before bemg fit for actual plctutc mdkmg, o

Next morith,
simpler. deflection unit sthat ‘will -be miore " suitable for
the VCR112 than the onc already (le<c11bcrl The latter

was really. designed \'utll the . VCR97 i v1ew,A and. not .

the VCR112. The lattm is not. nc,uly 80 sensitive as the

VCR97 and ‘so requires nwich greater ‘déflecting volt- -

ages to get the same amount of deflection. The new time-

hase unit will thereforc have to include more amplifica- -
tion at’least- for the Tine time-base,' Since this Will necest’
sitate niore valves, it will’ probably he desirable to.simplify-

the saw-tooth generator,. if possible, so as not ‘to ‘bring
the whole setvup up ' to an mordmate numhe1 of valves

I (To be: contmued)

I
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Mlmature Three

(Contmued on Pafre 33)

" taker.all earths helongmg to a smgle Std‘TC ’lhtq
hecomes ‘progressively ‘more - mmportant,. the higher

e

; the: operatmg ‘frequency, and at very high. fre-.
= quenciés, shduld bé made a. .major matter of. pollcy -
“The above points caver thenain:.requirements for wir

ing any set, and are sound gonstructional principles, to
be adhered ‘to as ‘far ‘A§ possrhle Sometimes, they are
mutually opposed, ‘because :it. is clearly 1mposs1ble to
sdtisfy * hoth (1) and (3) simultaneously, in that a
niiniature socket is a~ small affdir,-in which the grid. and
plate pins are actually close together,: $o . ‘that for at
least 'some distance the -grid’and platé leads" cannot be
far apart. But herc. (3) cogncs to the rescue, for .if
opposite sides of the socket are shielded:from. cach .other
theri’ it clearly does not matter if the leads- réferréd-to
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a1e cloée toget ‘e1@

has an. msuldtxon
is ‘no - definite indication that it
cannot be used. It all" dependq 11‘1 wlmt c1rcmt it=is to be-

thmefmc, it is ploposed to describa. a:

'Fhe véllole quc:tmn 15 one which
must he 1ega1cle(l 'with ordma1y coifmion ~sense, both
when the lay-out of the chassis is heing decided, and also
i actually performing thé wiring: If the chassis i3 badly
Jaid out, it may he nnposqll)le to obey the rules of wiring
set out above, and the art of laying out a chassis is
%xmplv that of arranging things so that_the wiring can be
done in dc¢ordance with the rules, while retaining, say
good -accessihility and appearance, to. mention only two
thmgs

"In the-next-and final instalment of. this article, the
construction of  the. cails. will be described in detail, and
for the beginner, -hints will be given on the operation
of regenerative sets, that will 1pplv not onlv to thls one,
l)uL to any of the type. ~ .

('I o be Contmue i )

N ew Products

(Continued from Page ‘8 )

skill in both fundamentals - .and -details. The foregoing
make th1s an ideal unit for sound film- applications.

. T-25 SUPER SILENT TURNTABLE

i A professxonal type turntable: for amateur. use, avail-
dble with" orwithout - pick-up. The T-25 ‘will rotate at
constant speed. As a result, the “wow,” “flutter” and

“rumble” so often found in ordinary 'turntables hdve
been completely.climinated. The wide margin- of reserve

~ power of thé motor, and the inertia of the cast turn-

table overcomexthe common tendency to- slow down..on
the heawer passages and more’ violent - transients. The
motor; mounted_on . floating - buffers, is..synchronopis and
gives constant cor;(‘rt <‘.pced '1t cxthm 78 or: 33% rip.m.

R NEW DECCA STYLI

G Leatham Lt(l, announce that the neéw Decca
‘;t)ll “suitable for long-playing records, and all models of
Decca heads arc now ava.1lable .

CLASSIFIED ADVERTISEMENTS

. Rates are 3d. a word, with a. minimum charge of
Zs Advertisements must be to hand ‘in thls office
not later tha,n the tenth day of the month in order
to be published in the issue appearing at the begm
ning of the followmg month,

* While all eare will be taken, no respons1b111ty can
be accepted for errors. Advertisements: should: there-
fore be submltted either typed or printed in_ block
letters.

B.P.O; 300 relays for, sale.’

o Other actions to 01de1
36/6. Wrxte G Eumcton
Dunedin. .

FOR .SALE. Melssne1 amly%t, as new, F1ve channels :
Audio, Electromc Voltmeter, Oqcxllatm R.F, 1F.
line current meéter. V\/rlte Suthexl'md 29 Dom’un
Drive;: Hannlton :

FOR SALE=Power Tmanonncn 425 0-—475v 130 ma,,
cte., and choke 10H.,. 150ma:, l*oth exact \Mllmmson
specification. Reply “\’Vlllnmson care this paper,

3000-ohm coil. D.P. DT,
‘Light and heavy cdntacts.
89, c)t'{ffO_ld Street,
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THE SHORT-WAVE MINIATURE THREE

PART II: MAKING THE COILS
AND OPERATING THE SET

In the first instalment of this article, which appearcd

in the March 1951 issue of Radio and Llcclronmics, the
circuit and construction of the set was described, and
photographs of the prototype were featured so that
builders would be able to duplicate the original layout
as closely as possible. In this, the final instalment, details
of the coils are given, and this is followed by some tips
on operating the set so as to get the best results out of it.
MAKING THE COILS

The set covers the whole of the normal short-wave
range of 3 to 30 mc/sec. To do this, three sets of two
coils per set are needed, making six coils in all. They
arc not difficult to make, being -wound on commercially

- available coil formers with enamelled wire that is in all

cases thick enough to be quite easy to handle. The num-
bers of turns on all winds are given in the table below:

RANGE A

IA L2 La ]..4.1 Tap on L’d :
No. of Turns . 5 26 26 3% 3%
RANGE B
No. of Turns .. 4% 13 13 2% 24
RANGE C

ol

No. of Turns ... 24 " 5% 5% 24 24

Notk.—Ls and Ls for Range A are wound with 30-
gauge enamelled wire. For Ranges B and C, these wind-
ings are of 20-gauge. For all ranges, windings Ly and L.
are of 30-gauge wire. ~

All coils are wound on ribbed formers, 11in. 'in dia-
meter. These formers are provided with bases carrying
the pins with which the whole is plugged into the valve-
socket holders, and which carry the electrical connections
from the coils. The hases are held to the hase of the
former by a single screw, threaded into the hakelite,
and so can be removed entirely while the windings arc

‘being put on. To hold the windings on the former, small
holes are bored 'in it with a sharp irstrument, such as
scriber point;, or a bradawl, with the business end filed

down to a width of about one thirty-second of an inch.
To commence a winding, one hole is hored in the former,
close up to one of the ribs, and a short length of the
wire threaded through, on to the inside of the former,
It -is then taken down to the hottom of the former,
where there is a flange, with several small holes -already
provided, The wire is taken round the flange, to the out-
side of. the former, and then passed down through the
nearest hole, where it is left projecting. The wire can
then be pulled taut without feat of its coming adrift. The
required number of turns is now wound on, which brings
the winding near the bottom of the former, and wire 1s
held while a further hele 'is bored in the former. The
wire is cut from the reel, leaving several inches to spare,
and threaded through the newly-made hole, just as at
the start of the winding. It is then brought out at the

. hottom of the former, as before, and anchored in a

further hole in the flange. All the coils are space-wound.
That is, Ls and Ls are wound with the turns spaced from
eacl, other by a distance equal to the diameter of the
wire. This is easily accomplished in the following way.
After the wire nas been anchored for the start of the
winding, a second piece of the same wire is temporarily
anchored by passing it through the same hole as the main

wire, but ‘this time, taking it out through the top of the

former, and simply bending it over. We now have "two

wires coming out of the starting hole, and these are
wound on, side by side, so that the whole makes a solid

. winding, with the turns tightly pressed up to each other.

On coming to the end of the winding, the additional wire
is released, and springs away from the former, leaving

" the main wire wound on, very accurately spaced. Since

bakelite formers are slippery, care is needed to ensure
that after the spacing wire has been released, the turns
of the main winding do not slip, or the spacing will
he lost, and it will be necessary to start again.

ADDING THE SMALL WINDINGS

Of course, the main windings are Ls and L, which
are the tuning coils, and these should be put on first
Then the small windings can be added. In the case. of
i, the following procedure will do the trick. A small
hole is bored in the former, five turns up from the bot-
tom "of the main winding. It will not be possible to do
this without disturbing the spacing of the lower turns
of the coil a little, but as long as its ends are secure,
this does not matter, L, is then started from the bottom
end, by reeving it through one of the holes provided in
the flange. The turns are then wound on, in between
the turns of L. until the ending hole, which has just
been made, is reached. It is then passed through this
hole, and taken down and anchored, as before. Since both
windings are of the same wire, the turns will bed
together closely, and will automatically correct the spac-

" ing that was displaced while boring the finishing hole.

On the other coil, ‘L. is put on in a similar manner,

but not until the tap has been added to L; The best way

to do this is to wind Ls complétely for a start, and then
bore a hole at the appropriate spot on the former, Just
opposite the hole, the wire of Ls is carefully scraped to
remove the enamel, and the bare surface is tinned: with
solder as quickly as possible, so that the wire will not

stretch with the heat and become slack. Then a short

piece of wire is anchored to one of the flange holes,
and taken up inside the former, and out through the
hole drilled for it. A piece of the wire is bared and
tinned, and soldered fo the tinned spot on the main coil,
and the tapping is completed. L. is then put on exactly
as for L, except that in this case, the finishing hole is
made about 3in. from the hole for the tapping wire,
and it is necessary to see that inside the former, the
wires from the tap and from L. do not touch, If they
did, the filament of V. would be short-circuited, and so
would the A battery when connected up. . '
The coil for’ Range A will be the most difficult to make,
hecausé all windings are of the same relatively thin

wire, but with the others, there will he plenty of room -

between the wires of the tuning coil to hore the neces-
sary holes, and to wind the thin wire.

CONNECTIONS TO THE COIL SOCKETS

Readers will probably have noticed that we have not
shown any schedule for connecting the various coil wind-
ings to the pins of the coil formers, and so to the coil
sockets on the set itself, This has been done on purpose,
hecause there. is no particular virtue in using any pins
for a particular winding, and builders may please them-
selves what pins are used for what. The best plan, to
avoid possible confusion, is to mark on the -circuit
diagram the socket pins that it is intended to use. The
best sockets to use are of the. Amphenol type, and these
always have the pin connectors numbered. These numbers
should be inserted in the circuit diagram in accordance
with the way the underneath.of the set has bheen wired.
Then, when it comes to making the coils, the windings

i et



16 RADIO AND ELECTRONICS

can be terminated on the right pins to-make the circuit
correct when the coils are plugged in. If the top (grid
end) of La is connected to pin No. 4 on the socket when
the coil is plugged in, then pin No. 4 must be connected
to the grid of Vi and to the stator of the gang con-
denser when the. set is wired—or vice versa. Needless to
say, all corresponding coils must be made with the same

pin numbers connected to corresponding ends of the

windings.
PUTTING THE SET INTO OPERATION

If the wiring has been done without any mistakes, and
if the coils have been made properly, according to speci-
fications, then the set should go at first switching on.
However, it is a very good plan to do some checking
before connecting any of the batteries to the set. Go
over the circuit carefully, and see that none of the con-
nections have been accidentally misplaced, or omitted
altogether. When satisfied that the wiring is correct,
give the coils a close examination and make sure that
‘the windings terminate on theé right pins on the former.
‘For example, if the aerial end of the aerial coil has
been taken to pin No. 1 on the coil, make sure that No. 1
connection on the socket actually goes to the aerial, and
so on, for all the connections. Choose one set of coils

for this check, and until the set works with this set, -

ignore the . others altogether. The best set to use for
initial testing is Range A, for it will be easier to get it
going on this range. '

If you are satisfied that all wiring, and coil connections
are correct, it is time to connect the A battery. Turn it
on, and then examine the valves very carefully—prefer-
ably in the dark. If the filaments are alight, it will just
be possible to see it glowing a faint red in the dark,
or in subdued light. In this way we can check that all

RAILWAY TIME-TABLE
ALTERATIONS

SOME NORTH ISLAND TRAINS TO
RUN EARLIER -

In view of the Railway Department’s accept-
ance of applications for train seat reservations
up to two months ahead of travel date, intend-
ing passengers are reminded that time-table
alterations to the Wellington-Gisborne Sunday
railcar, the Wellington-New Plymouth express
and the Auckland-Rotorua express will oper-
..ate. from Sunday, 3rd June. These services
~ will run earlier than at present.

Full Information at Rai!way-
Booking Offices
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three filaments are running. If one does not light, then
re-check the filament wiring, and if this is O.K,, the
valve would be suspected. To test it, connect one tag of
the headphones to the A battery, one filament pin of the
valve to the other A battery terminal, and complete the
circuit by touching the remaining phone tip to the other
filament pin. Needless to say, if there is continuity, a
loud click will be heard in the phones. If not, the fila-
ment is open, and the valve useless. Of course, for the
test, the valve is removed from its socket, and the bat-
tery disconnected from the set.

When the filaments are all alight, the negative end of
the B battery can be connected, the phones plugged in,
and finally, the postive terminal of the battery connected.
This also should give quite a loud click in the phones, as
V. starts to pass plate current., The next thing to do is
to test for oscillation. The aerial is left disconnected,
and with the condenser gang set at about mid-scale, the
reaction control, R,, is' slowly advanced, and a sharp
watch is kept for the appearance in the phones of a
rushing noise, which should appear as the reaction con-
trol is rotated. Slow operation of the centrol is essential,
hecause it is easy to go past the right point, after which

the noise disappears again, If this noise is found, as it -

should be, then all is well, and we can proceed to see

“whether it is obtained, as it should be, at all possible set-

tings of the tuning dial. The position of the reaction
control will be slightly different, according to where the
tuning dial is set, but if all is well, there will be little
change in its setting as the tuning dial is moved from
one end to the other. If it is found that at the low-
frequency end of the tuning dial, no setting of R enables
the rushing sound to be heard, it means that L and a
few turns of Ls below the tap, should be squeezed up a
little towards the rest of Ls Only a very slight adjust-
ment in this way can produce a large effect, and such
adjustment may be all that is needed to make the
reaction control work properly even if no oscillation
can be found at any point on the.dial for'a start.’

With the rushing sound, which indicates that the detec-
tor is oscillating gently, it will now be possible to con-
nect the aerial to the set. Then by turning the main- dial,
signals should be heard as whistles, which are tuned over
in turn as the dial is rotated. Pick a loud one, ignoring
the very weak ones that may be heard, and set the dial
as close as possible to the spot where the whistle descends
to a low growl. Then, wery carefully, back off the
reaction control until the whistle disappears. If the sig-
nal is speech or music, then this will now be heard. If the
signal was morse code, then the dots and dashes would
already have been heard as interruptions to the whistle.
A station transmitting speech or music will be heard as
a steady whistle, with perhaps just a suggestion of the
music present. This is really all there is to tuning the
set. The important thing to know is that the set is most
sensitive when it is just not oscillating, and for hearing
weak signals it will have to be tuned i very carefully.
The best results will be had if, after hacking off the
reaction control to remove the whistle, the tuning is
rocked very carefuly to see if the signal cannot be made
just a little louder. However, with this set, re-tuning in
this way will only need to be very slight, if any, since the
1'§:actilon control has very little effect on the tuning of the
signal.

1951 CLASSES

Yor Marine Radio Operators, Technicians, or Radio
Servicemen commence 5th Februvary, Apply now for
Yree Prospectus.

NEW ZEALAND RADIO COLLEGE
24-26 Hellaby’s Buildings - Auckland, C.1.
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