SERVICING

This nrouth Siithy the Serviceman takey advaniize of a quier peiiod
to discuss, with kis able assistant. Dick. topics rarging from inree-
nifttent cornections to frame huzz

“Do what 7

“Polish the bench tops™, repeated Smithy

The Serviceman gazed unemotioral’s 2t his
outraged assistant.

“But they’ve never been polished befors™.
protested Dick. *Frer.™

“All the more reason™,
Smithy, “for starting now.™

The Workshop was going through one of
its periodic quiet spells. Whilst plenty of
work had been coming in for repair, faulis
were of a simple order and reguired little
diaguostic skill on the part of either Smithy
or Dick. In consequence, 1he pair had found
that they bad an unusually lacge amount of
spare time on their hands. Smithy, philo-
sophic as ever, had taken advantage of the
situation to catch up on his paperwork. and
te force his rebellious assisiant into spring-
cleaning the Workshop.

However, even Smithy was a little taken
aback at Dick's reception ol his polishing
suggestion. He decided to change his lactics
slightly.

You'll be amazed”, he remarked mildly,
“‘at the differesce a bit of polish makes to the
benches. There’s something psychological
about it,"”

“*Schizophrenic is the word I'd use,” said
Dick bitterly. “And it applies to split-
personality Servicemen who get Service-
minded!”

commgented

Coil Formers .
Wilh much grurabling Dick set about his
task ; and he reluctantly rubbed polish inw
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the linoleum-topped benches. Lt was his own
Inventiveness which, fortunately, prevented a
complete rupture in Workshep relations.
After having applied the polish Dick set
fumsef 10 the manufacture of a buffing-wheel
fronn old raes Nited to the hand electric drill.
This wrned out w0 he guite successful, and
he was able 1o bring up a shine in not much
more than twice the time it would have taken
o do the job by hand.

“There you are. Smithy,” he remarked
proudly, as the overloaded hand drill finally
screamed its way inte silence.  “Operation
Bullshine is now complete!”

“Good,” said Smithy approvingly, “And
I think you'll agree that a bit of polish docs
make the place a bit more ¢cheerful.”

“I suppose it does,” commented Dick,
grudgingly, “At least it will be easier to spoi
clusive nuis and bolts against the shiny
surface. But, please, Smihy. let’s give this
spring-cleaning & rest! Why don't we face
up to the fact thal things are quict and relax
for a bit? It’s & long time since we had &
gen scasion, and I'm bursunz with queries.”

Smilhy looked at his papers. He disliked
quietl periods just as much s his assistant.

“Fair enowsh.” he said. “You get the
kettle going whilst | imsh off what I'm doing
here. Then we cun have 4 nice cosy rag-
Chew "

Dick needed npo second bidding, and it
wusn't fong before he and Smithy were
comifortabhy settled with cups of tea in their
hands.
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“The first guestion™, said Dick, wasting oo
time, ”has 16 do with coil formers. As
know, we've had quite 2 few television -
units in recently with very thin-wall < -
formers. When you try 1o adi_
oscillator cores in these formers e «

times push them right in. What's == ==
for that 77
“Well,” said Smithy., “‘Let’s temn a1 i5e

begmning. The type of tuner .+ 're 1ulhiag
about has its coils mounted rad si, or a disc
rather than in a4 drum. Rognt 2™ Dick
nodded an asseni, "Now the Srmers in these
tuners have indentations =g their length
which interfere with the core tnfeads, 5o that
the latter can be screwed inoand out. These
formers also have verv thin walls, and the
indentations 1end o be somewhat weak 1n
consequence.  Before going any further, 1
think 1 should make the point that you
shouldn't, in any case. apply too much
pressure to such cores.

“The indentation strenglh seermns o viry
from former to former,” Dick voluntesrcd.

“That may well be the case,” confirmed
Smithy, "and ¥ have little doubt that the
formers are very tricky to manufacture.
MNow, let’s get down to the instance where
you've been unlucky cnough o push the core
right in, whilst attempling to adjust it, and
you want 1o get it out again, When this
happens, the indentations in the former are
usually pufficicntly wrecked for it to be
impaossible to screw out the core, sven with
the lightest of pressures. Whal 1 ajwiys Jdo
then is to find the approximate position of
the core hy feeling for it with a screwdriver,
and then lightly press the blade of another
screwdrniver on 1o the outside of the Tormer
at that spot. (Fig. | {@)) 7The sccond
screwdriver slightly distarts the former and
gives the core a purchase, [ them Losorew
the cote until §t has pussed the Zistorion
given by the second screwdriver, and re-zonly
the latter over the new position of the ¢
Three or four operations of this naure =
usually enough to unwinkle the core.™

“What about a pair of laper-nosed pl<r:
instead of the second screwdriver 2

“Not so good,” said Smithy, ~The
screwdriver blade takes up much less room
on the former, and you ¢an insert it between
the turns of Band 111 coils, if necessan.
withoul disturbing them."

“That seems fuir enough,” remacked Dick,
“How about re-fitting the core again™*

“Well, you can’t just re-insert it, of course,
or it will slip dewn all over again! What |
do myself is to pop a bit of cigarcite paper
in the former beforc re-mserting the core.
A double thickness about an eighth of an

FSR.B,P. is an abbreviation for "synihetic resin
bonded paper”’. This moterial is more commonly
known under trade names such as Paxoling
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Fip. | (a) The cores in thin-wall television
tnter formers accasionally become pushed
Jawn and cannot readily be remaved. If
the tormer ix distorted by light pressure
from u screwdriver, as shown in this cross+
sectional view, sufficient inrerferenve is
provided ta enuble the core to he un-
screwerd. (b) Before the core is re-fitted
ir iv advisable 1o luv a smiall piece of
cigarette paper inside the former, (c) The
bulk of the cigarctte paper provides added
interference, and cnsures thal the core
does ot sfip again. When the core has
been serewed in flush with the end of the
foruwer, the vxcess paper should be rorn

aff
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inch wide and an inch or so long popped in
for two-thirds of its length usually does the
trick. (Fig. 1 (b)) The extra bulk provided
by the cigarette paper causes adequate inter-
ference with the core over the distance
through which it normally has to travel, and
you can adjust it with no further trouble.
I should mention that, after you've screwed
the core in flush with the end of the former.
you should tear away the protruding
cigarette paper. (Fig. | (¢)) You max
occasionally find that vou only need ome
thickness of paper, or that you need mors
than two, but the first few turns of the cor=
will soon tell you whether it’s too tight or
too loose.™

“Any special type of cigarelte paper”

“Nothing particular. The ordinary white
Faper you buy in packel.s at the tobacconisz's

or rolling your own cigarettes 1s quite
adequate.”

PRESSURE APPLIED TO
CLEAR QPEN CIR

N CIRTINT

RS ‘

Fig. 2. The lead-our connection shown
here, whereby a length of aluminium foil
from the inside of an electrolytic con-
denser was cri to the solder rag,
caused an internuttent open-circuit. The
fault was cleared by applying light
pressure o the crimp in the direction
indicated by the arrows with a pair of side
curters

“Hmm,” said Dick. “Does this cigarette
paper idea clear loose cores in the heftier
sort of former you find in i.f. transformers
and the like?”

“It does sometimes,” said Smithy, “but
you have to be careful not to use too much
or you may jani the core and break it. It is
worth “mentioning that there are several
highly viscous lubricants on the market
which are ideal for application to loose cores,
a well-known ecxample being Kilopoise

868(} 2 These lubricants are more useful to
]ﬂmcsstonal service engineer, of course.
Application is dead simple: you just smear
the stuff on the core or on the inside of the

2 Kilopoise Lubricants are manufaciured by Rocol
Luwd., RomT House, Swillington, Leeds.
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former. The lubricant then holds the core
in position without stopping you from
adjusting it. Ordinary soft soap works
pretty well on a job of this nature, too!”
“You should know about soft soap!”
Smithy ignored the interruption,
“Any other queries?"”

Istermittents

“Oh vyes,” said Dick. I bumped into
rather a queer sort of intermittent the other
dav. It wasa t.v. receiver and its line blocking
oscillator just refused to work. T broke its
nr supply whilst searching for the fault, and
then re-connected it whilst the set was on.
And. blow me, if the oscillator didn’t go like
: bomb! And it’s never stopped since!”

“The basic fault there”, remarked Smithy,
"5 an oldie which has plagued service
engineers ever since the radio game started,
well-nigh. What probably happened in your
case was that you had a dicey connection
somewhere in the oscillator circuit, and the
pulse of current given by the sudden applica-
tion of h.t welded it over and made it good.
Normaliy, the relatively slow rise in h.t. given
by switching on the receiver wouldn't give
the connection the pulse it needed. I would
guess that, in vour instance, the ropey joint
was in the blocking oscillator transformer
itseif.

“The first ume,"” continued the Serviceman,
“I bumped into something like this was
before the war. [ had a sound receiver which
gave a thin and reedy output until, with the
volume turmed up, it reproduced a loud
burst of music. It then cleared itself and the
receiver gave correct reproduction. However,
if the set was switched off for a few hours the
reedy reproduction would return once more,
only to be cleared by another heavy burst of
sound.”

“Where was the snag?" asked Dick.

“So far as | could tell”, said Smithy
cautiously, it was in one of those intervalve
a.f. transformers that we used in those days.
At any event, the trouble disappeared when
I fitted a new component. The infuriating
thing was that the old tranny showed
perfectly good when tested with an ohm-
meter. | must admit, of course, that the
ohmmeters we had in those days passed a
fair old current, and this may have been
enough to bridge the gap, as it were,”

“Have vou encountersd this snag re-

cently 7
“Now and agam,” said Smithy. “It’s like
a No. 11 bus: vou don’t see one for ages,

and then you get a lot in a rush. In a recent
case | had an a.f. coupling condenser which
gave the same symploms as my old trans-
former set. That is, reedy reproduction until
a thump of music made the set work O.K.
again, | suppose that there was an internal
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intermittent 1o the condenser and that, 1 s
faulty condition, it exhibited a low capacity
only. Another recent instance concerrad o
cathode bypass electrolytic. In this r=csiver,
though, the fault didnt affect frequency
response.  What happened, irsiezd. was
merely that the gain was rathe until a
loud pulse of a.f. came along: wasszupon the
receiver  provided full amplrcauon. |1
located the fault to the cathode bypass
condenser, and T assumed th:1 this was open
circuit during the low-gar ceriods. The
particular compenent fitizd had strips of ali
foil coming out of the innards, these being
crimped 1o the solder (Fig. 2.) The
bad connection was 41 the crimp, and 1 made
it good again by aophing light pressure to
it with a pur de cutters. Due to their
small contact zrea the cutters applied quite
a high pressure 1o the junction of ali foil and
solder tag material, thereby breaking through
any oxides that might have formed on cither
surface. This process cured the intermittent
altogether,”

Frame Buzz

“Another fault that's
remarked Dick. ‘“‘is
receivers.”

* “Another cup of tea, please.”

Dick got up and replenished Smithy’s cup.

“T was saying, "'he repeated, ““that I've been
getting quile a few cases of [rame buze
recently.”

“Ah, yes," said Smithy. sipping his tea
appreciatively., “What you mean is the
audible buzzing in a television receiver which
occurs al [rame frequency and which is quite
distinct from mains hum. Even though the
frame frequency 15 the sume. at 30 ¢ s, as that
of the mains.”

“That’s right,” Dicx remarked, .
I'd like to . . .7

“Some people”, continued Smuiss. lom-
pletely ignoring his assistant, “refer - it
lfairly obviously, as frame ‘tick’. Thae -
thing to remember is that frame buzz =
come either from the loudspeaker or fr
the frame output transformer, or both [
could come from the frame deflection coils
as well, but I've never met such a case myself.
and | don’t inlend to give it serious con-
sideration at the moment.”

“Yes.” put in Dick. “Well, what [ was
about . . .7

“An important thing to bear in mind".
Smithy sailed on, “is that what appears to be
a trifling case of frame buzz in a seérvice
workshop may be absolutely infuriating to
the viewer at home. The reason for this is
that the ambient background noise level in
the average workshop is surprisingly high,
much higher than exists in many customers’
houses. So always treat a complaint of

come my o owas
frame buzz n v,

what
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frame buzz with respect. <ven if it does seem
to be insignificant whes wou get the set on
the bench. T don't k= +hat you've done
this morning, Dick, ~u- =5 tea is almost

acceptable for human - mption. I'm
certain that the Cou inary Officer

would say that the horss t for work,”

The Serviceman smazcis= - = "ps approy-

ingly.

“You always comz o
gag,” Temarked Dich
getl back to the buss. 1 was
to ask wyou abou: :
whether low-leve! ciees chouic ==
sidered.™

arny old
Agy, 10

rosubie z¢

con-

T FOLLOWING
AF GRID

|
CHASSIS
CEDo

Fig. 3. If wdivstment of the volume
control varies frame buzz level, the buzz
may be picked up in the circuitry and
wiring preceding the volume control, or
on the lead connecting to its slider

“But I've already unswered those ques-
tions.”

“Yes. | know,” continued Dick patiently.
“So let’s get on to the next step. What's your
usuil procedure for curing frame buzz?”

“Ah." said Smithy. “Well, the first thing
I do s to switch on the set, putting it on to
4 dead channel if necessary, listen for the
buzz, and try to localise its source. That is,
try to see whether it comes from the speaker
or the frame output tranny., It’s a funny
thumg, but frame buzz is of such a nature that
1t s sometimes quite difficult to determine
which of these two things it comes from,
partcularly when the cabinet is still on the
chassis. Should [ feel at all doubtful 1
normally give the volume control a waggle.
If buzz reduces to zero. or very nearly to
zero, as the volume control is set to minimum,
then I'm certain that the buzz is coming from
the speaker and that it is being picked up
either before the volume control or on the
lead connected to its slider. (Fig. 3.) The
possibility of pick-up before the volume
control represents an obvious diagnosis.
The idea of pick-up by the lead connected
to the volume control slider may not be quite

661



so obvious, until you remember that the
slider shori—circuits this lead to chassis when
it is sel to minimum.

“Very often there isn't any notxeable
change in buzz level as you adjusz the
volume conirol. This deoes not m<an.
though, that the buzz is not coming frem the
loudspeaker, as it could still be picked op
in the a.f. stages after the volume controd
So, if the source of buzz is still doubtiul tne
next step is to short-circuit the speaker. If
the buzz then stops, it is obviously comunz
from the speaker. I it remains, it is obvicsh
coming from the frame cutput tranny. You
may notice, incidentally, that so far it hasn’t
been necessary to remove the cabinet, =
set is at all conventional.”

[
| INSIDE INNER

IHSULATION

Fig. 4. The screened wire employed in
many present-day receivers has an ouler
conductor consisting of several strands of
wire wound spirally around the insulation
of the inner wire. Such wire is shown it
the upper diagram, conventiongl braided
screening being iftustrated below

“Suppose the buzz dees stop when you
short out the speaker?”

“You proceed”, said Smithy, “to find out
where the buzz is getting into the receiver
af. stapes. The buzz can be picked up from
any part of the frame circuits; from the sync
separator feed into the frame oscillator to
the output leads to the frume deflector coils.
The most commeon snag is poor dressing (or
positioning) of leads in the frame circuits.
Particularly suspect here are the usually long

- leads which travel to the frame hold and
.linearity contrdls, and to the frame deflector
cails. The set is almost bound to have frame
flyback suppression and any lead which
carries the suppression pulses to the tube
bhate also becomes suspect. Should any of
these leads approach the a.f. wiring, the a.f,
components, or the a.f. amplifying valve or
valves, then you may well get sufficient
cross-coupling to cause frame buzz from the
speaker. In practics, it's usually pretty easy
to sort out, bad dressing, as all you have to
do is to-move the apprapriate.leads around
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gently with an insulated rod and listen to the
buzz. When you move a Jead which is
causing trouble, the consequent change in
buzz level normally sticks out a mile. I might
add, incidentally, that I've been able to cure
quite 2 few cases of bad dressing without
having to take the cabinet off at all.”

“What about the carlier instance where
buzz level changed.as you adjusted the
volume control 7" ¢ i

More or less the same rules apply. With
the exception that you know that the buzz is
nemg picked up in the volume control
oot or in the circuits immediately before
= Ir's fairly usual to have long scresned
=ads rumning to the volume control, and
<mese may quite possibly run close to frame
srcusts. You should check that the scréening
on these leads is reliably earthed, Also that
21l e metalwork of the volume contrdl dud
ine metal bracket on which it is mounted,
if any. 15 also correctly connected to chassis
in the manner mtended by the manufacturer.
In tough cases ['ve once or twice had to earth
the screening of screened leads to the volume
control at both ends. the manufacturer having
earthed it at one end only. And don't raise
vour esebrows and mutter about ‘hum
loops’, Dick my boy! There isn't usually
enough gam in a tv. a.f amplifier to give
trouble on rhar score. Another point is that
vou shoukdn’t rely too much on the screening
of the screened leads, either! Very often, the
outer conductor of the screened leads used
by manufacturers these days consists of a
spiral of wire around the centre conductor
instead of the braided arrangement you get
in coaxial cable. (Fig. 4.) The spiral outer
conductor may occasionally ‘let in’ a bit of
frame buzz if it is very close to high amplitude
frame points.

“If the buzz is being picked up before the
volume control you may have to look at
quite an extensive bit of receiver a.f. circuitry
to find the pick-up point. Starting at -the
sound detector you may, for instance, have
to pass through an interference limiter diede
as-well as a choke or two before the volume
control even hovers into view. Plenty of
high-impedance points there lo pick up
buzz!™

“Hmm,"” grunted Dick. “Not so easy.
Any other route via which frame buzz can
get into the af, stages™’

“Very ionally”. replicd Smithy, “it
gets in along the h.t. line. Some sets decouple
cither the sound stages {Fig. 5 (a)) or the
frame output stage (Fig, 5 (5)) to overcome
this risk. [If such decoupling exists you can,
of course, always check it by popping another
condenser across that already in cireuit. If
both the frame output and the a.f. stages are
run direct from the h.t. line you eonld
decoupie the latter from h.t. with the aid of
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an additional resistor and condenser. Some-
thing like 50042 and 32uF should meet the
bill there. However, this is a real Custer’s

he oou!d quite possibly wreck the trans

O A
“The inexperienced types have got to start

Last Stand remedy.” somewhere,” said reasonably.
!_
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Lamination Buzz

“What’s the remedy if the buzz comes from
the frame output tranny 7" s

Smithy looked a little cautious.

“Well", he replied eventually, “the obvious
answer to a frame output transformer which
buzzes too much is to swop it for a new one.™

“You don’t sound very sure,” commented
Dick.

“That’s because 1'm in a bit of a quandary,”
confessed Smithy. “You see, is very

often a simple basic fault in a buzzing frame ~

output transformer which can be cured by
any knowledgeable sort of geyser with very
litile fuss at all. The trouble is that if an
inexperienced chap attempts the same repair
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~That's true enough, I suppose,” conceded
Smithy. “So 1 might as well pass on the
necessary information, But I'm going to
make the point here and now that anyone:
who attempts some of the more di :
repairs | mention must take upon himself the
full responsibility for any accidental damage
he does to the transformer.”

Smithy walked over to the spares cupboard
and around.

“Q.J6:then!” he remarked briskly, return-
ing to his seat. “Now the frame output .
transformers you'te liable to meet in the
average t.v. Tecgiver be simple butt-
laminated jobs lik# one of thesetivo,” As he
spoke, -Smithy showed Dick the #wo trans-



formers he had taken from the cupbonrd,
(Fig. 6 («)). By butt-laminated | mean that
the E and | laminations with which the traniny
is made, (1ig, 6 (), are not intcileaved, hut
are ull put in one way round with o piece of
gapping paper between them.”

“Wouldn't you get more cflicioney with
interleaved laminations 77

“Not in this instance. Interleavod L
tions-—that is; alternate Es and |+ like v
get in a mains transformer—would satuite
at the higher frame output currents, and e
iron wouldn't truthfully follow the wiwioath
in the primary winding. Il you put o hieak
in the magnetic circuit—as vou v with il
butt - lamination arrangement  suludon
oceurs at a much higher primary carient

“Now, the gap at the butt-joint roestivnely
important in frame output raslonmed
design, It is normally provided by o piece ol
tough paper of selected thichnenss, the b
being pressed up against it on oither side,
If you play around with a trame ourput
transformer you must take great cire not (o
accidentally increase the gap, or vou nuy gl
what might well be incurable non-lineuniny
Alse, the reduced primary inductiance rosuli
ing from the increased pap muy couse the
frame outputl valve to deaw imereined conrent
at the end of the seanming stroke at the
bottom of the picture. Since most franwe
output valves are already straining their guts
at the end of the scanning stroke this extra
current is quite liable to seriously reduce
their useful life.”

“What happens if you reduce the gap?”

“You may run into non-linearity again duc
to the increased inductance, together with the
possible risk of incipient lam saturation. The
increased inductance may also, in a margin-
ally-designed frame ouiput stage, increase
flyback time. With the result that you get
frame foldover.”

“The frame outpul tranny appears to be a
touchy bit of goods,” remarked Dick.

“It is certainly touchier,” said Smithy,
“than most people imagine. Right! Now
that I've delivered my Awflul Warning about
the gap, let’s get down to the buzz.

“If the frame output transformer causes
buzz, this can come either from the gap,
because the Es and Is are not held securely
ugainst each other, or, more frequently, by
vibration from the Is or the limbs of the Es.
Ihe first cause of buzz is obvious enough,
and is usually the result of previous mal-
treatment of the transformer. Someone has
pwohably bashed it around a bit and loosened
the lams, If such is pbviously the case it may
fw worth while trying to tighten things up
mochimcally by bolting the shroud down
mure Lightly to the chassis, or by attempting
vore of the type I'm going Lo discuss in a
el

Il second and more prevalent cause of
Twizs, where the individual lams vibrate, is
pretty cusy Lo understand. All the lams are
gt e Dy e sime way so, as the current
iheonple the pramary  increases during the
fivme vy e, the mutual repulsion they suffer
woes e Moy happen that, with certain
typewol slivond, part of an outside lamination
ool Bl down at wll, and that it is free to
vibivate an oiich st likes, I this is the case
st bend e ot nod et 1t off. There’s no
podnt e attemphing to cliimp down just one
part ol one lam

iniindly, however, the lams are loose
within the shrowd, And now we come to the
dicey bit! You can often clear such trannys
by prinuily Hiing o clump to keep the Es
and Is o together and  thén  putting  small
dimples into the shroud with the aid of a
fairly blunt cenfre-punch and hammer, the
underside of the shroud being supported by
the apen jaws of the vice. (Fig. 6 (¢)). Don’t
tighten up the clamp too much; just give it
enough to feel that pressure is being exerted.
And there must always be a supporting vice
Jaw underneath the particular dimples you're
making. Half-a-dozen dimples spaced around
the shroud are all you need normally.
(Fig, 6 (d)). Then you turn the tranny over
and repeat the dimpling process on the other
side of the shroud.”

“What happens if tag-boards or terminals
get in the way of the clamp or the vice
jaws 7"

Fig. 6 (a) Two conventional frame output transformer assemblies. It should be
noted that, whereas bolfing the left-hand assembly to a heavy chassis cnsures that
pressure at the gap between the E and I laminations is maintained, the right-hand
assembly does not provide this facility. (b)) Showing graphically the muanner in
which the laminations are brought together in a butt-laminated transforier.
When the transformer is assembled the two stacks of laminations are pressed

together, the only separation being provided by the gapping paper.

The latter,

shown rather thick here for purpeses of illustration, normally has a thickness
lying between 0.01 and 0.001 inches. () Tightening up laminations. The E and 1
laminations are held together securely with the aid of a clamp, whilst dimples are
put info the Shroud with the aid of a centre-punch and hammer. The underside

of the shroud1s supported on the open jaws of a vice. (d) Six dimples on either
side of the shroud, spaced as shown here, sfiould be sufficient to clear most cases
of lanination buzz

THE RADIO CONSTRUCTOR



BUTT JOINT
(WITH GAP)
BETWEEN E& [
LAMINAT FONS

£ LAMINATIONS

CENTRE PUNCH

TRANSFOHMLT

METAL PADS TQ
DISTRIBUTE PRESSURE

OF EVENLY

HR -

TLAME HAIM TAINING

umﬁ 1 PHESSUREAT

LT JOINT
OF_LAMINATIONS

WINDING

-

E_LAMINATIONS ]

()

i v
GAPPING PAPER

(b

BUTT JOINT
(WITH GAP)
WETWEEN E&T
|LAMINATIONS

—hee
1 LAMINATIONS

e
L~

DIMPLES .
IN SHROUD

APRIL 1960




“You huve to dream up suituble spacers
to prevent damage to them™, replied Smithy.
“But these should not be beyond normal
ingenuity. As I'said before, the process in o
picce ol cake for those who've [l plenty of
experience, but it may  have  dbnirons
consequences in the hands o the un
priscticul,”

“That's fair enough,” commenied ek
“*Are all frame output transformwes Tuntnated
in the same way as the oncs we'se funt
discussed 7"

“Nearly all of them are,” sunl Snnthy
“Although there are a few fltermy vn 1o the
market now with C-cores, and g ik
that. However, these tend to be scimi-potted
in encapsulatiig material. I any ol thow
should buzz, and I think 15 exiemel
unlikely, T think vou'd be forced 1o swop i

br

A Clear Outlook

“Well,” said Dick reluctantly, “that seems
to be it. The teapot's empty, the kettle’s
empty. and I've run out of questions!”

“You could”, said Smithy, rising from his
chair, *do a little more cleaning up, you
know. The windows are getting a bit murky,
lor instance.”

One glance at his assistant’s horrified
expression was sufficient for Smithy.

"(),K., O.K.”, he chuckled. “T'll forget it
for now, The only other practical idea 1 have
1o oller is that you take the rest of the day
ol

Ihis particular suggestion was by far the
ot populnr mooted by Smithy that day;
and It was put into immediate effect with such
w flurry of cont-changing and such a slamming
ol the door that even that imperturbable
gentlemmn wos mildly surprised.




