Tty month Smithy the Serviceman, and My able aoristane Dok, encoinier some
af the probiems which beser mony af uy af chiv tine of veor,

IKE ALL GREAT MEN, SMITHY THE SIRVICE-
man had bis little eceniricities. One
of these exhibiied isif in an wlmost
famatical desire 10 maintain  order  and
uniformity in the permanent muins wirtng
sehich was indtalled in the Workshop, Under
Smithy's eagle eve all ndditions snd alteri-
s to this wiring had boen made to conform
to o standard which he himself Eid down;
and he obtained great satisfction whenever
he looked at the neatly clsted wires which
travelled exactly paraliel to each other around
the walls. In Smithy's scheme of things a
manently installed mains coble could only
horizoniz] or vertical, ‘and the tmnsition
froan one State to the other must be coniuined
within a right angle having o cormer as sharp
a5 (he insulation ol the wire would allow,
All the mains wiring in the Workshop
afigimated from a large wooden block near
the door which was fitted with two rows of
switches, At the end of each day Smithy
would stand st this board and snap off cac
in form, It gave himi & feeling, he once
confided (o his assistant Dick; rather as
though 'he were a caplain on his. bridge.
When Dick passed this informution on (o his
unele (who wis the Steward at Smithy's cliub)
the Bitter remarked that it reminded him of
thie landlord of o pub at closing tinwe.

Switchboard Modification

 Arriving at the Workshiop before Smithy,
it wis to this switchboard that Dick turned
anemormning,  Moving feverishly, he exiructed

two swilches Tram his mockintosh pocket,
and guickly serewed them o the board at the
left hand end of each row of switches. He
had just completed this job when he Beard
Smithy’s approach. With u sigh ol satisfuc-
tion he left the switchboard snd procecded
o lesurely remove his muckintosh,

"Morning, Smithy.™

“Good  moming,  Dick.” replisd  the
Servicemin heartily,  “You're bright and
early this morning! Well, let's have o bit of
light on the scene.™”

Subeonsciously following his usual practice
of counting over the switches, Smithy
depressed two of them, The dial 1'.1.mn of a
receiver on [¥ck's bench at once lit up,

“Well, that’s' queer,” commented  the
Serviceman,

The puezled Trown on Smithy's fuce grew
even decper as 0 television receiver on his
own bench commenced to give a 10 kejs line
whistle. Perplexedie, Smithy watched a blank
mster form on s screen.

Smiithy tried several other switehes, und his
expression chaneed to complote bewilderment
s he found that each switch controlled a
service different to that he hnd expected,

“This iz guite fantastie he  muttered.
“The wiring behind the switchboard just
ruuﬁl‘::'r hive changed over like this on ils
L

Stddenly a suspicious gleam came into his
eye, and he slowly counted the dwitches in
cach row, He then furned tound to his
nssispint who was, by fow, almost douhled
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-5 hless, [hoek nted ot tho calendar
ﬂ:. t!1£m3:ull, and % F’:hl of understanding
dawned in Smithy's face.

“1 should have known.' he commented
bitterky, " April the: First!™

Hatton=-End Coupling

Some ten mindtes Liter the Workshop had
fuilen mto it narmal busy routine, with both
Swithy nnd Dick bent over their benches,
The two ofitnding switches had now been
remiaved, and the only evidence of the
preceding scene was given by an occasionl

“I've tried everything in his set, and | still

can’t pot at the fault

Smithy put his test prods: down on the
berich, and walked over to look at Dick’s
peceiver.

“What exactly is the rouble 7"
s the nerial input circuit,™ mﬂnd Diick.
“The sel is o simple Mediom and Long wave
receiver and the stages are all O.K. from the
frequency changer anode onwards. Also, the
oscillitor’s working correctly.  But when |
iry 1o trim the aerial tomed circuits | can’t
pel any sense at all! “Here's the circuit in the

SR

.

-"ﬁ vitlie jiefven for the Bortomeemd coupline: comdomyer €5,

L A typical Medivm and Lang wave bottameend: coupled aecial cfrouit,

F7) i tipieal o

nir il pracrice

retraspective  chuckle Trom Dick, and a
revengefu] frown on Smithy's face. Dick vwas
engnged in the mepair of an am. Medium
and Long wave soumnd receiver and, ns he
becanwes more and more eagrossed. in his
work, his chuckles gradually cemsed.

“Smithy.™ he called out eventuplly, “ls it
possible o have shorled twms m a o eoil
wound with litz wire ™

“It's not impossible,” commented Smithy
over his shoulder, “'but Il docsn’L huppen
very often,  Hardly ever, in fact, i the Lz
wire Is myvon eovered.” :

“Then 1| give up” proncunced  Dack.
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servioe sheet, (Fig 1) ve checkid the
Midmm wnd Long wave coils for resistance,
and the Medium. wiave coil gives about an
ohm or 8o and the Long wive coll about six
ohms. Which shows ihare are ol least no
open circuits in the coils, but which dodsn’t
confirmy whether of not they have shors
hetween adjocent turns:"

“Dp vou @l the same trowble on both
Medium and Long waves T

“Yes. Meither aerimd coil will trim.””

“Then", remarked Smithy, “the fault lies
miore privbibiy im o common component than
in the coils  They would hardly both have
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Fig. 2 (a). The bottonend rmpii-farirkﬂ: can be veduced fo the singple form
¥ (¥ ] re

(0 This diegram, whieh i o rearcanpeinens of [a), dhows how the signed voltage

fetween aerfel and chassis {s e inte’ the eapacttive half of the tieed eivewly

developed shorted s ot the same time:
What's the set like with an aerial?™

“Fairish,”™ said Dick. *I set the locol
stntions reasonably well, und on the rght
part of the dial. There's o bit of n whistle
with ome of them which changes as you tune
throngh, ™

“That", commented Smithy, "will be a
second channel | whistle, becwuse the aerinl
tuncd circult 15t selocting the required signal
properiy. Hove vou checked the S,Dti‘;r:
condenser between the coils and chassis 7™

Well, iUs got no whors in it Dick
replicd, “becmuie there™s nn ge voltige
gelting - through to the frequency changer
grid."”

“*Try changing it anywoy,” said Smithy
shortly,

Obediently, Dick found a replicoment
condenser and saldéred it into circuit.

“I had u shocking mepair job 1o do last
mght,™ said Smithy chattily, o5 he witched
Dnck replacing the condenser.

"_::Ph. ves,” remarked Dick.  “What wis

“Just o record plaver,’” said  Smithy
corclessly,  “And it didn® respond o ey
of the normal trentment. Ah, | see you've
ot that mew, condenser fitted in now.  Lets
soc how the set behaves.™

Drick switéhed it on.

“Well, I'm dnshed.” be exclaimed afier
moment.  “The Medium and Long wave
coils are trimming perfectly now!™

“And wo they should." remmrked Smithy.

“iiv that condenser | replaced just now

L

was just an .o, decoupler,” profesied Dick,
“How on earth eould it affect the tuning of
the coils

“It was- pot only an &.gc. decoupler,™
corrected Smithy, I was niso a bottom-end
merinl  coupling condenser.  And it had
undoubtedly gone ofe."” I

YA coupling. conidenser,” Dick ejaculated,
“with one side connecled 1o chassig™
A eoupling condenser,” repented Smithy
firmiy, “MNow let’s ke a closer look at that
inpur gireuit,. The armnngement used is a
conventional bottom-end coupled aerial mput
gircuit, sd the neriil connects, via/a 0.00uF
condenser, to the upper plate of the 5,000pF
companent  you've  just seplaced. Al
connecied o this condeénser are (he botlom
ends of ‘the Medium and Long wave coils,
their (op ends being selected by one pole of
the wavechange soatch.  You will notice that
there are no aeciil coupling coils.™

“Then how does the aerial sipnnl get in?"

“Because of the bottom-end cou
cotddenser.” Smithy picked up o pencil
‘started 1o scribble in Dick’s notwbook, “IT
Vol et out'the wiavechange switch and some
al the other b vou will find that
the circuit boils down to this. (Fig 2 (a))
‘Which is exactly the same as this. (Fig. b))
Do vou see how it works now T

“Ii"s coming o bit'clesrer,” admitted Dick.
“The bottome-end coupling condenser is really
part of the cupacity tuming the coil. One
way of feeding an serind signal into o toned
circuit 18 to upply it to-a inpin the eail. With
hottom-end couplmg you apply it toa tapin
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the capacity! The et that the serial and
eirth inputs are upside-down docsn™t matter,
because you still have the smme signal inpud
vl between thess two poings.” !

¥ ts exactly right,” confirmed Smithy,
“Also, vou get a voltage step-up effect which
is similar o that given by lpping into the
coil. The step-up depends wpon the: mitio
beiween the reactance of the overall tuning
capicity—that &5, the bottom-end condenser
in #eties with the tuning and trimming
capacity—and the reactance of the bottom-
end \Enl‘lmwr itsall.”

“Wan't that rutio change os the tuni
condenser is- adusted 7' s

“Daefinitely,” replied Smithy, *and thnt"s
i snig with bottom-end munllnf. Although
It doesn’s ciuse a fot pf trouble in pmctice.”

“What are the advantages of boltom-end
coipling?™

“Well,” sall Smithy, "there are several
impartant advanisges. First of all you do
awdy with a coapling winding on esch coil,
and this reduces ool manufctoring Gosts,
Also, vou only need one wavechungpe switch
pole, as there gre no coupling windings to
switeh.”

“What nbout Shorl waves?”

"A bottom-end coupling condenser vilise
suitable for Mediom and Long waves,”
replied Smithy, “En"t much good for Short
wives.  But you can still add a Shorl wive

mnge easily enough. All you do s to put
the Short wave coupling winding in series
with the feed 1o the bottom-end condenser.
lg. 3.} Since the Short wave call
consists of a few tiirns of wire only, it doesn't
Have any effect worth mg home about
on the Mediim and Long wave clrcuils.
Forther, you can switch the coil and
:li]lj'= rebain. your single wiive ye switch
po

“?'Imfs ingEniow,
It iy neat circuit," o Smiihy. “And
vour will find il in mtm .Hu:rmm and
Short wave receivers having  bottom-end
gerial inpots.  Incidentally, & snag  with
battom-end cou is thist sb:uurﬁ impit
impedance is 50 low that yoo hive 1o hove an
earth connection to the chassis 1o get any
reasongble signal input,  So, botiom-cnd
acrinl input cirouits are wsed normally with
mn:iu dt:ecdvm n&y." 5

(1] I]ll M '1“ Hi D- M
“Why only mains sels? ¥

" Hecuuse mains receivers are automatically
connected to the carth proyvided by the mains
wiring i the hoise or building. q']m wiring
doesn’t - wsually give a very good  earth;
admittedly, but it serves the purpose. I the
réeceiver i an n.efde. job the chassiv will be
connected directly to the malns wirng If
it's an a.e~only job it will be conmected to the
mains: wiring vin the self-Capacity in the

—
=T

e d
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Fig. ¥ Addding o Share wave range o the ofronit of Fig, 1. The conpding: winding
af the - Shart wirve eoil o imoeeted i vevien wirk the merfal feed to the bottmecnid

conpling condener, ad irs fow fnductanee
wave performance, At the sane e, e bottom-end coupling condein

hax lirite effece on Medivr and Long
fer pravides

@ low peociaier elrcuit o ety for il fower eaidy of the Shorr ware canpling
arel gt windings
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malns trunny. In the latier instance the
r mny, however, houve added an anti-

mains modulation condenser betwéen one

side of the muins and chassis, wheretipon this.

condenser would siso ensure that the chassis
wis effectively coupled to the nuiins wiring,”

*There are one or two componenis in the
circait which puzzle me a Titthe™ oonfessed
Dick. "“What about the series 0.01F
condenser, far instance I

“Thiat's fust an isolating condenser for use
il the receiver s an acfde job It alg
prevents any voltages which appear acci-
dentally on the serial from finding their way
on to the g.g.c line."

“Foir enongh,” shid Dick. “What's the
ifmv;ralur: resistor belween werinl ond chassis
o

“To prevent mains modulation of the npet
signil, The chassis may well have an ae,
muind voltnge on it with nespect lo true earth
and, if the aerial has o relatively lirge capacity
to true earth, part of the e voltige Eoojd
%;E::mr across the botlom-end condenser,

low-wiloe resistor very nearly short-

cir¢uits this ae. voltage, whilst still offering
a ressonably high impedance at . Tt also
very nearly shor-cireutls boy hum voltsges
picked up by the nerial in the normil course
of events. Unfortunately, it i difficult to give
this resisior 100 Jow @ value or you begin o
lose uerinl 5 strenpgth.  Modulation hum
ix. still possible, therefore, in the waorst cases;
us could occur if an nerial hoving n very large
capacity 1o 1 edrth were used with an
e /di. receivar whose chossis happened 1o
be connected to the five side of the mains.™

“What's the solution 1o thar problam 7™

" Reverse the recelver mains plug,” grinned
Smithy, “so that the recetver chassis s
neutrfl potential.”

T.V. Tumer Units

Iyick digested this infommuation,

“Arant  bottom-end  coupling  elrcuits
gctting rither old fashioned T he asked after
i moment.

“So far af the manufneture of w.m. sotnd
receivers 15 concemed, ves" sald Smiithy.
“Becawse iy more convenient npwadiys o
use ferrite frumis. MNeverihebess, ihere: are

plenty of bottom-end aennl input feceivers:

m use, wnd there are plenty which pass
through the hands of service engineers.
Don't forget, by the way, that bottom-cad
nerinl coupling has been o fwirly necent
innovation on Ly, iners"

SO agmn T

“You heard me. There are pleaty of Ly,
tuners knocking around these days with

ingle-winding aerinl coils. How do you
think the perial sfgoal gets into them?”

*I've never really understood,” confessed
Dick. “When | Took ot the cincuil disgrams
of thise (uners-in the service manuals 1 see
such o conglomerntion of components around
the erinl coll that [ wsually try and forget
ubonit them!™ g

*The circolts are guite simple really,” said
Smithy, “aned they all start off with o basic
bottom-end circult like this (Fig, 4 {a))
Once again, you gel o step-up effect lke you
had with the Medinom and Losng wave circuit,
only in this' cise the total capacily deross the
coil is given by the bottom-end condenser in
series with the input copacity of the nf.
amplifier valve, Amd, of course, vou don't
have o variable wuning condenser.  You hive,
instead, a  different coll presented 1o the
cireuit for esch channel. Incdentully, the
step-up uiven by the circuit is, in this ase,
thit cd to match the 75801 impedance of
the zerinl to the input impedionce of 1he
valve.

“Normully™, eontinued Smithy, “vou wani
1o apply age. to the valve, and so it usunl
to put a blocking condenser and leak in the
grid circuit. (Fig 4 (b)) Compared with an
mput circuit ustig A coupling winding, the
bottom-end inpul elirewit hus the disadvania
of heaving the grid rather wide open fo the
aerial, and so an LT, mejector hos to be added
to provent breakthrough, Here it s (Fig 4
te), eonnected right scross the input term-
inals, Oh, and there’s neutralisation foo,
because the first vilve in the tuner is almost
bound to be § triode, this probably being
part of a cascode. B vou think about
vou'll realise that the two ends of the coll
are certain o be 180 & putl of phpse
with &ich ollier ot resonance, with the result
that the neuiralising condenser can be taken

Fiz. 4 (o). The basic fput cleeide of a televiion rimer wsfng o siele | winding
derial dofl, The triode shown fieve & pavt of a doulde-teiode caseode r. . amypiifier

(6}, A ovder that ap.c. may be

anplied to. the valve, 1 Iy necessary to add o

: Ifsecketrgy coedenser and gricd-leak
ek dn b f rejoctar efrcuit i oreqiired also, 1o prevent breakifrough.
(). A fursher compoment & q ventralising comfenser

(o). Whe aeriad leolating comlemsers,
A} and the actul aerfal rocket,

Theie appear hetween the “750 fupu " .:[:r
The resbstors aeross the eomdensery have hie

values (aecind ML) and prevens the formation of statie voltages on the aerial

Cr). The final compongnt v @ chole

er the isalating condensers, This prevents

Mediun amd Lomg wave Sreatifirough
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from the anode of the triode 1o the end of
coil remote from grid.  (Fig. 4 ()
CLEK. so for ]

“I understind all the componenis you've
added up o date,” said Dick, “Buot v still
seen more in practical circuits!™

*I won't arpue,' replied Smithy, “so lat's
ndd the acribl isolafing condensers anid their
parmllel rosistors.  (Fip 4 (e)) MNow, vou
miay find it surprising bui the isolating
condensers are liable to allow Medium ar
anﬁxw:m: breakthirough to occur!™

Fley

"Nothing less! Should vou have # long
co-ax downlead and live inan area of high
signal strength, the downlead cin pick u!p ihe
locad Medium or Long wave signal. 17 vou
nszume, for the sake of argument, that the

”

condensers, (Fig. 4 (f).) This choke has'n
high impedince at Ly, [requencics, und a
very low impedance st Medium and Long
waves, | The Iatler are, in consequence,
shorted down 1o deck.”

"Ah," said Dick with satisfaction. “Your
final circuit I just about the sort of thing 1
st in Service munuals, And so thnt's how
bottom-end coupling has found its way into
v, tuners!™

“That's right,” ssid  the Serviceman,
“Only this: time it's usual to refer to the
cirvnit immedintely around the coil as o pi
inpul cireuit. The name's obvious enoigh
if you draw the coil horizontally.” (Fig. 6.)

A sidden thoughl erossed Dick's mind,
and he changed the subject.

“What were you siying about a recond
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Flz‘ 3 la). Showig how Medisun and Long wave breakefroush 4 possible in a
relevision piger wiing & stngle aerial coll eircudr, It iy assumed heee thar the fner

and gucter eomduciors of the comrial cable wre eonnecied ¢

ib). If the coavial inner and ouler conductors are not conncer (

iy, In thiy fnstanee the wadevired signal would
ed up on the oiter eoncdiietor

are stifl coupled by theiy
he largely pi

"ty
together they

co-ux inner and outer conductors are shorts
eircuiled for Medium and Long wives then
this xignal is applied to the junction of the
iwo 870pF isolating condensers.  (Fig. 5 (a))
ite a bit of the bmullimu&l; stgnnl will,
ously, find its way on 1o the grid of the
first triode. In praciice the co-ax fnner-and
outer will only be connected together il you
have & folded dipole sitting amongst the
chimney pots but, even il the conductors
aren't shorted together, their self-capacity
weill sitill be sufficiently high (o ellow the effect
I occur. (Fig. 5 (0)) You overcome the
trouble by adding & choke after the isolating

player you serviced last night " :

"I only sald it wis o shocker,” roplied
Smithy. “As 3 matter of fact, the first snag
| had with it was wow. You could almest
see the variition in turntable speeyd. 1 hud
10 clean up all the mechanical deive fo the
tisrninble,

“The synchronous motor,” observed Dick,
“Couldn’t have been doing much good.”

“This one didn't have o s¥nchronous

mlor.

Dick Jopked interested,

“But don’t you need & synchronous motor
il you're ranning from the mains 7™
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*This one didn't gel its power from the
mitins,” said Smithy gravely, “It was o
poriable,™

“Don™ tell me it was one of those ministure
hattery jobs." siid Dick excitedly. “Do vou
know, I've been trytog to have a go at one
of those for ages! How muny specds did it
hive

"Jlﬂ"l ll'h: “m.“

“Iknow, " enthused Dick, “1t must be one
of those 45 rpm plavers. What did you do
after you eleared the wow, Smithy ™

But the Serviceman was already moving
bisck to lis own bench.

"1 eatt't stand here nattering all day,” he
compiained. “We've got work to do.

And, deal 1o his sssistant’s profests, he
immersed himself in his work.

Saldering Litz Wire

The Servicenmn was to be left in pence for
five minutes only.

“Smithv,™

*“Hello!™ :

"Can You jusk wive me o bit of quick sdvies
dbout this solder joint ™

The long-suffering Serviceman [ollowed
the well-trodden path to Dick's bench, where
the a.m. sound receiver still fay,

"Dash it all,” exploded Smithy, “haven't
you finished that ser yer ™

“I'm sorry, Smithy," said Dick coniritely,
“tut when | worked on this set I removed
some of the lends from the Medium wive
coil. These were on the sume tag that curried
the litz wire from the winding. I'm o bit
seared to solder the wines back now, in ciase
I break any of the strimds of the lie"

Smithy éanmined the tog

“1 don’t blame your Teeling worried about
i, e remarked sympathetically. “What's
happencd here Is i fuirly commen occurrence.
When you first hondle the connections 1o &
tig of this nature, the lite wire is wrapped
aroumd it correctly and secims to be benuti-
ﬂl"f soldered,  However, when subsequent
soldering operations ire carried oul the titz
joint suddenly starts to look unbealthily
cold, iind il the litz wire strands gppear
oxydised sind brittle, Whinever 1 encounter
i tag with lite wire soldered o il Ty ‘1o
lesve it severely alone for exactly this reason,
I have to ke away o wire which his been
clenched on to the tg close to the iz I
normally snip it IF I have to add 5 wire at
the ssme i as the fitz T do the sdidering
s ttll:’:il.'k Iy as possible,"

“What expctly,” asked Dick, *is the
porpdse of lilz wire 7™

Smithy sighed. Dick's fund of questions
wis like the widow's crise.

"Well," be replied, “vou have to remember
that r.f. currents tend o travel on the surfiice
of conductors. Lite sire lne & Jot of con-
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ductors all Interwoven together, with the
result that you F:: a larger surface area for
the r.L to travel on than vou would with a
single roind comductior of the same overall
dinmeter, Also, the interweaving causes the
strands in the litx wire to go in wnd out of the
centre of the wire, and this forces some of
the r.f. current 1o pass throdgh the centre. of
the group of stranids instead of on thee outside
ones only. The result is a further advantage
over the tound conductor.  In sctua) Tict,
miny of the multi-strand wires used for
winding coils these duys don'l tse the true
litx formulation anafl. Instead, ey are whist
are called C‘bunched’  wires, this being n
version which is cheaper to muke dnd which
gives. so far as | know, more or less the same
resulis.™

Do all lite or bunched wires have o cotton
or Tayon oufer covering T

8

Tin et

- X
i

Battormn-End
oy
Latdarsar of BLE
T T :

ZUEHE

Fig, 6. When the tuned clreuit com-
poenis of Fig. 4 {a) are re-drawn s
wleawe here they muy be recognied ax

providing a pi coupling eiresit
“Not necessarily,” sald Smithy, “It is
eszential, o sturt off with, that sirands

iﬁnlliu‘whw: be insuladlad rmb:: each other, m?
5 B normally done USINE  epame
imsulation on the sirands, ‘The whole is then
covered by n single, or double, raven ouiside
covering, Incidentally cotton, or natural silk
:';;;r thuimu:mr. I l':lrrt:] used nowadays for
e outside covering of litz wire or
enumelled “'il'l[!ilfl-:twil!. Rayon i’lmgmpcr
Some fitr wires hive no onter & ul
the strands being held together
well for coil winding by passing
through an | wiix,  Wine
nuture is kEnmown as “woxed litz', and
oceasionally encounter it in 465 ke/s
T aking.of oulgHe, soiapy”
“Talking of ol o
D'sck‘hzl.".la sometimes heard people refer to
"UH 1-:- .
“In this application,” said Smithy, “art

silk Is ravon,

i
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sHow do they manage (o solder all the
shpamds of litz wiee in the lsetory?”

“In the old days,” saxd Smithy, “the
enamel on the individua] strinds had 1o be
humed aff. The wire ends of o coil were
pre-tinned before connection to the tags by
indcintly passmg them throvgh a fame wotl
the wire became red-hot.  The red-bol wire
with immediately doused  in  methylated
spirits, ungd then just as guickly plunged into
d heated pot full of molen solder. Onee you
ot the knack of it, this process gave beautiful
inning.”

“Digdn’t the meths ever catch fine 2

“Ofien! 1L was kept in o container with a
hin lid which could be flipped down if the
miet caught alight, and i(hereby  sive
uleers o the insurmnce company, A Tunmy
thing wbout this process wos that il was i
once-only job, 1 you failed to tin the strunds
E:rnrrcﬂ}' first go, you'd had it The same

ngth of wire would nirely tin on the second
attempl, Modern Ly, or bunched wire, his

(1]

Fig. 7. Smithy’ s simple profdesms,  What
it the resisfance fhieen  fermfmals A
ami B?

sell-soldering enamil on the sirands  This
enamil mells at soldering (emperntures, so
vou cian efther solder all strands on the tag
tizell or, preferably, pre-tin the wire end by
dipping it in a pat full of molien solder,™

"Whnt frequencies is lite wire O.K. For T

“Rough check,” repled Smithy, “from
some 206 kejs or so up w8 or 6 Mels
Chutside these frequencies lite wire offers
hardly any advantages over erdinary round
conductons.”

Smithy's Service Joh

ek was guict for o moment.

1 e 1o go baick Lo that record plaver of
yours" he remirked, " but U'm still completely
fascinated by it Whut else 'wus wrong
with it 7
i "“Oine lhiﬂf I noticed™, replicd Smithy,

wiks that stylus wear was absolulely terrible.

(1.1

You miay ot believe this, but 1 actually had:
1 chinge over to o new siylus after pﬂlyfnl'-'
oy one side of o record.”

Diick’s eves rounded.

“Phew, thit was a e be remarked,
“Someone must. have been cleaning up the
pick=up with impoot adlesivie"™

SWell, | didn’l find anyihing like thap"
stidd Sguithy, beginning to walk awny. “And
I must, for the second time :&:‘. maoring,
remind vou that 1 cannot stand”hére gassmg
all day long.™

Hlust sutssly A Gide more of my curiositg™
pleaded Dick. **Was the ootput disioried 7"

It sounded pretty rough 1o me.”

AL ol volume levels T

“There wias only one volume level dvall-
abke,” remirked Smithy soberly.

“Woasn't there even o volume control 2

Hanc.tl

“Then how did you control volume T

“You didn't”

“Oh, come ofl i, Smithy," sald Dick
indignanily.  “You cin't passidy have a
record -plaver without & velume controll™

“This particitar model”, remarked Smithy,
ignoring Dick™s profesis, “only comés on
when the stvius is pleced on the record.”

Well, that & a meat ides,” said Dick
enthustastically, . forgetting  the  lack  of
volume control for the moment. 1 wonder
what designers will think of next!™

But even Dick’s fertile imagination was
becoming unequal o the task of rmtionalising
the picture conjured up by Smithy’s words,

“You've just gof 1o ghow me this gideger,™
he said eventually. I sounds to me like the
very faresr ™

“Well, it owas considered preity modemn
when it wad made,” remarked Smithy.
“Around aboul 1930, 1 think it was.™

Dick’s mental image crashed aboint him in
ruins.

“Why, you rotten devil,™ he cried, “vou
were wlking- all the (ime about an old-
fashioned acoustic wind-up gramophone!™

*Of course | was™ lnughed Smithy, “Tt
wits vou who made all the assumpiions,”

*But you said it only plaved one speed!™

“So it does: TH's."

Dick thought back Tor o moment.

“And there was 1", he siid remorsefully,
“getting really worked up aboutl it What
o mug!™

“Not o worry,” chuckled Smithy, *That
mikes two el us todoy."

Smithy"s Prohlem

A thought crossed Smithy's mind.

“Before 1 leave™, he suid, *1've Just
remembered that U've got one of my little
probleits for vou, This time, it"s o dead easy
one (i,

1"l take your word for i said Dick

THE RADIO CONSTRUCTOR

cautiously, “Let’s heiir @™

“The problem povs like ihis™ replisd
Smithy, "Hetween two terminals A and B
vou have: &ix 10 resistors arcon in na
trinngular pattern with interconnecting wires.
(Fig T3 What's the resitance between
terminals A and BT

S Well, thmt shouldn®t take long,” said
Dick, seizing puper and pencil. “I'm going
1o start on it right wwany.’

e ot B0 f'uu‘re not"  replicd Smithy.

You've stil ggl that set 10 cletir up yel.
Il give you the answer next time we meet.
And don't forges, this one’s o piece of cake!™
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By W. G. MORLEY

The thivty-niaek fn o sevies of articles which, starting from firse principies, deseritay
that Basic theovy and proceice of felevision

our dscussiaon of power supply circnits,

We shnll now carry on to the last subject
to be dealt with in this series: ielevision
Teceiver nerials.

The Television Recelver Aerial—ihe Dipole
The lunetivn of a recelver aerial s fo pick
up the signal radiated by the transmitier and
capse it o be spplied (o the input terminals
af the recelver, At the trunsmission fre-
quencies encountered in television, i
reudily possible for the receiver derial to be
given dimensions which allow it to be fwned
to the frequency being received, therehy
ensuring that o relytively high fevel of pick-
up, at the desired Trequiency, is achieved.
Fig. 233 (a) illustmtes a conductor whose
length is uﬁzrmi:mtcly half that of a wove-
bength of the transmitied signal. The Greek
letier & (lambda) used in thos disgram s that
commonly emploved 0 represent  wave-
length.  When placed in the field of the
transmitted signal the hallwivelength con-
ductor exhibits’ the current and volia
distribution ifustrated in the dingram. ﬁ
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will be noted that voltage in the conductor is
gremtest ot the ends and that current iz
greatest ab the centre. It is pessible to abiain
a signal from the conductor for application
10 receiver by Gipping into two points along
its length, the taps being equi-spaced abeuat
is centre. 1 we were (o do this we would
find that the impedance ot signal Trequency
presented by the conductor at the taps would
mcredse as the latier moved away from the
centre, the impedunce rising 1o severnl
thousand ohms ot the ends, To obtain
optimum resulis, it wounld be necessary 1o
ensure that the receiver inpot impedinge was
matched 1o that appearing across the
o that the wires connecting 10 the tnps o
not modify the manner in which tho cons
ductor responded to the signal.
An'alternntive, nnd much simpler, method
of extracting 1he signal from the half-wave-
lenpth uctor consists of breaking: it at
{15 centre and corinecting the two nsde ends
to the receiver, as in Fig. 233 (0),  The im-
pedonce ol the two fnside ends of the con-
ductor will ‘be approximately 7505 and it
would be necessary for the recéiver mptil
G467
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