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Repairing valves

As valve manufacture has virtually ceased, it is prudent to
conserve remaining stocks. Often, valves were put aside
because of a minor fault, and in salvaged receivers they will
frequently be found damaged or with top caps missing. | am
not advocating the installation of vacuum pumps and glass
blowing equipment(!), but many valves have external faults

that can be readily repaired.

Until the 1950’s, the available ce-
ments and glues coped well enough with
materials with porous or soluble sur-
faces, but there were no heat resistant
adhesives that would bond really well to
metal, glass or ceramic.

Prior to the advent of metal and all
glass construction, valve production was
based on techniques used for making
electric lamps. Connections were made
to pins inserted into moulded bases, to
metal caps or to terminals. It followed
that cements for fastening these fittings
to the bulbs were those used for lamp
bases, and a typical mixture consisted of
pine resin and plaster of Paris. Another
formula used yellow lead oxide and
glycerine!

Fig.1A: A common problem with
metallising. Not only has the base
become loose, but the earthing wire
has lost reliable contact with the
shielding.

Considering their prithitive nature,
these old cements were remarkably ef-
fective. But after 50 years or more, they
have often deteriorated, and vigorous
extraction of a valve from a tight socket
is likely to result in a loose or discon-
nected base. Similarly, grid and plate
caps readily become unstuck with heavy
handling.

It’s for this reason that one should al-
ways grasp a valve by the base or prise
it up with a screwdriver. For easing off
grid or plate clips, I find the point of an
old school compass useful.

Modern adhesives

With a high proportion of valves in
need of recementing, it is fortunate that

Fig.1B: Wrap a layer of 5A fusewire
around the damaged shielding and
solder to the earthing wire.
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it is now possible to glue just about any-
thing to anything. A loose base with in-
tact wiring can be resecured by inserting
some glue where it contacts the en-
velope, and applying mild pressure with
a rubber band during setting.

The cyanoacrylic or instant ‘Power
Glues’ are popular, but are not always
ideal. This class relies on intimate con-
tact between the mating surfaces, not
always provided by crumbling base ce-
ment, and there is some doubt about
their long term reliability.

A very suitable adhesive is an epoxy
resin, of the type that comes in two
packs. Moderately heat resistant and a
good insulator, it bonds well to metal,
valve bases and glass. Most importantly,
it is gap filling and stable. I have valves
repaired 10 years ago with epoxy, which
still show no sign of coming apart.

The resin is rather viscous, and some
is bound to adhere to areas where it is
not wanted. Smears can be removed
with a solvent, or can be scraped off
with a craft knife a few hours after cur-
ing has commenced.

Metallised valves

Loose bases on valves with sprayed
metal shielding are likely to cause insta-

Fig.1C: After re-gluing the base and
coating the wire with epoxy resin,
cover the repair with a strip of tape
or paper.




bility. A common method of earthing
the shielding was by means of a fine
wire embedded in the coating around
the top of the base, and as can be seen
in Fig.1A, any loosening of the base is
likely to destroy the connection.

Figs.1B and 1C show one successful
method of repair. Carefully lift out the
earthing wire, scrape off the paint and
then wind a layer of fuse wire on the
metallising adjacent to the base, solder-
ing the ends and the earthing wire to-
gether. Although these valves were
often coated with lacquer over the
metallising, contact to the fuse wire is
normally adequate. If you have any
doubts, first carefully clean the area to
be covered with very fine sandpaper,

heine carefnl not to damace the coatine
further. After soldering, coat the wire

and the base-envelope junction with
€poxy resin.

The repair will not be very nice look-
ing, but Philips in particular often stuck
a narrow paper label around this area of
their valves. A strip of tape or heavy
paper to disguise the repair will not
therefore look too much out of place.

Loose caps

Missing, or loose grid and plate caps
and terminals are easily fixed. Melt the
solder in the cap, and straighten the
lead. Lift off the cap, and after remov-
ing any remaining solder and old ce-
ment, coat the inside with resin and
thread it back into position. Resolder
when the resin has cured.

Sometimes the wire will have broken
off short. Before cementing the cap
back on, extend the lead by soldering
on a short piece of 5 amp fuse wire.

Fig.2A: This type 24A valve has the
grid lead broken off flush with the
glass sealing tip.

Fig.3: This 6X5GT/EZ35 has had the leads extended and inserted into the base
pins ready for re-gluing. A 5-pin base would have converted it into a type 84,
or with a side-contact type P base it would have become a replacement for a

type EZ2.

More serious is the situation when the
wire breaks off flush with the glass. At
first sight this may seem to be a hope-
less situation, but there is a remedy that
works in most cases. Valve glass is rela-
tively soft, and with a bit of care, can
be cut with a fine file. Seals around
leadout wires are usually generous, and
can be cut back sufficiently to expose
sufficient lead to salvage the valve.

The technique is shown in the photo-
graphs of Figs.2A and 2B. Use a sharp
4" or 5" fine-toothed triangular file and
gently cut around the seal so as to ex-
pose about 0.3mm of wire. Loop a
piece of 5 amp fusewire around the tip,
and carefully solder the junction. Twist
the tails of the fuse wire together and
refit the cap as previously described.

Fig.2B: After the glass around the
seal is carefully cut back with a
sharp file, a loop of fusewire and a
spot of solder make the valve ready
for refitting the grid cap.

Replacing bases

Broken spigots, a problem peculiar to
octal bases can be refastened with a lit-
tle epoxy resin. However, if the spigot
is lost, a base damaged, or any of the
leads are broken, more drastic repairs
will be necessary.

After melting the solder at the tips of
the pins, remove the base. Then, in a
good light, identify the leads and study
where they emerge from the press. (The
press, inherited from lamp manufacture,
is the flattened glass tube that supports
the electrodes and acts as the exit area
for the leads). Comparison with the
base connection diagram will show a se-
quence that enables the leads to go di-
rect to their pins, usually without touch-
ing.

Straighten the leads and position them
in the pattern that they should occupy.
Sometimes one or two of the leads will
have insulated sleeving fitted, if there is
any risk of a short circuit. Renew the
sleeving if it has perished.

Clean out any old cement and attempt
a trial fitting of the base. Chances are
that some of the leads will be too short,
and will have to be extended with a
piece of the ubiquitous fine fuse wire,
but be careful to keep the diameter of
the splices small enough to enter their
pins.

When satisfied with the fitting, coat
the inside of the base with epoxy ce-
ment and hold it in contact with the
bulb with a rubber band. Carefully
resolder the wires to their pins and trim
off the surplus.

All this may sound a bit drastic, but it
is relatively straightforward. Neverthe-
less, it is a good idea to practice first on
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a discarded valve. Try triodes or recti-
fiers before tackling complex types such
as octodes.

This technique can also be used to
‘manufacture’ hard to get valves, a bet-
ter solution than the alternative of
changing receiver sockets. Octal based
valves are still relatively plentiful, and
many were simply earlier types with
new names. For example, a 6U7G can
be modified to become a 6D6 by chang-
ing the base and grid cap.

Intermittent faults

It was only the tips of valve pins
which received any solder, and dry
joints in the pin connections can be the
source of some very frustrating intermit-
tent faults. Any electrode can be affect-
ed, but heater leads in particular can be
troublesome. This is easily recognised
when the signal fades away or recovers
over a period of several seconds. Often
sideways pressure on the valves will re-
veal the offender.

Resoldering may not be easy. Lead-
out wires are generally a copper coated
alloy with an expansion coefficient the
same as glass. Oxidation makes resol-

dering very difficult and cleaning can be

very frustrating. Although it may sound'

heretical, the judicious application of a
paste flux can be very helpful.

Split pins on European style bases can
sometimes be spread sufficiently to ac-
cess the wire. Probing with a needle
may work, but if all attempts fail, the
only practical remedy is to remove the
base and proceed as with base replace-
ment.

One particularly annoying and puz-
zling fault sometimes encountered in
valves with top grid caps produces
symptoms similar to a faulty capacitor,
but can be easily cured once it is found.
There are sudden jumps in level, often
triggered by noise impulses.

Once a valve has been identified by
substitution as having this problem,
melt out the solder in the grid cap. Fre-
quently the lead wire will be quite
black, without a vestige of tinning.
Scrape it clean and resolder.

Although some repair attempts may
be unsuccessful, a surprising number
will succeed and it is worthwhile making
every effort — because there aren’t
going to be any more valves made.

Finally, when discarding valves that
really are beyond fixing, it is a good
idea to save a selection of bases and top
caps for future repairs. @

Wind Indicator
(Continued from page 96)

clockwise. If your unit gives the oppo-
site of this, you have wired up VR1
incorrectly — so open up the sensor
unit, and swing the fixed element con-
nection over to the other end of the ele-
ment. Don’t forget to link the ‘other’
end over to the rotor lug, too.

With this done, it only remains to
mount the wind sensor in its final posi-
tion, so that the null point mark is
orientated as accurately as possible
towards the North. Otherwise, the indi-
cator will read accurately in degrees,
but not with respect to North!

The best plan is to take a compass up
alongside the sensor, and use this to
orientate it so that the pot’s null point
mark is pointing towards North as
closely as possible. Then you can
tighten up the mounting strap.

Your wind direction indicator should
now be complete, and working correct-
ly. However, if you have any problems,
the author has volunteered to help with
advice. His address is:

Mr P. Marshall,

‘Dewlands’

32 Fairfield Approach,

Wraysbury Nr. Staines,

Middlesex, UK TW19 5DS @
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Spectrum Analysers, Oscilloscopes, Frequency Counters, Sweep Generators,
V.S.W.R. Meters, Function Generators

$$ Al Ridiculously Low Prices - Specials while stocks last! $$

Tektronics * Reconditioned Test Equipment direct from the U.S, and

i E t ;
;gszi/ODM44 100 Mhz OSCI”OSCOPe ¥* Al?gpueipr(r)\g:tucalibrated to manufacturers specifications

z * 3 Months Warranty
475 200Mhz Oscilloscope $2,540 3% All complete with operation manual
Plus sales tax

% Wide range of stock available

_The Tekronics 4658 Osciloscope & a dupli-channel four-frace porfable inshument
providing fraces for two input channels a trigger view from an external frigger input.and
an aad function. Cdlibrated deflection factors from 5 millivolts/ division are provided by

the de-fo- 100 Mhz vertical system for the input channels and add function. Sweep trigger
clrcuits are capable of stable triggering over the full bandwidth capabilities of the g
vertical defiection system. The horizontal deflection system provides calibrated sweep
rates from 0.5 second/division to 0.02 microsecond/division along with delayed sweep
features for accurate relative time measwements. A X10 magnifier extends the , -
 calibrated sweep rate to 2 nanoseconds/division. The Instrument operates over a wide
variation of line voltages and frequencies with maximum power consumption of ap-
podmarelyi@wars. .. - - ;

_Increased measurement capabilities are achieved by the 4658 when it is . '

equipped with an optional Tekironix DM44 Digital Multimeter, The DM44 measures 0 fo

20 megohms resistance, 0 to 1200 de volfs (+ or -), and -55° C to +150° C temperature
(using a te ature probe). Measurement values are displayed on a 3 1/2 digit LED
readout whiE the oscilloscope continues normal operation. The digital multimeterand
oscilloscope combine fo provide a digital readout of time difference between any two
points on the oscilloscope display. Both time measurement points are displayed simuffane-
ously on the crt. Direct measurement of frequency is provided by a I/TIVE function.
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