BUILD AN

Electrolytic Restorer

PREVENT HIGH-VOLTAGE
CAPACITOR BREAKDOWN

This project is used to restore (reform) the
dielectric in electrolytic capacitors that have
not been in use for an extended period of time-
Half-wave rectified ac is switch-selected and
applied to the capacitor. As the dielectric re-
forms, the voltage increases indicating a re-
duction in current flow through the capacitor.
Various reforming rates are available to the
builder, as well as various applied voltages
from 100 to 600 volts.

HEN a high-voltage clectrolytie eapacitor

has been unused for too long a time, it is
customarily looked upon as a possible trou-
blemaker, Too, often, when power is applied
to such units, the dielectric punctures, destroy-
ing the capacitor and probably the associated
civeuit. Unfortunately, many people have

——
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some of these capaeitors in their junk boxes
(they were quite common in power supplies
for vacunm-tube eircuits), but hesitate to use
then. Sinee theyv are fairly expensive, it be-
hooves the electronies experimenter or serviee .
man to salvage such capacitors by restoring
the diclectrie so that there is no chance of its
breaking down when put to use.

However, before finding out how to restore
an electrolytic, let’s be sure we know the exact
nature of the trouble.

What Is an Electrolytic Capacitor?
An electrolyvtic capacitor usually consists of
two flexible sheets of aluminum foil separated
by gouze Impregnated with an eclectrolyte.
Leads are connected to each foil section. The
foil connected to the positive lead has an
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Reforming the Dielectric. The dielec-
tric of a suspect capacitor can be reformed
The “Electrolytic Restorer” deseribed here

by connecting a low de voltage across the
capacitor and slowly increasing the voltage

until the rated value is reached. This must be
done over a long period of time to allow the

is weak, the latter breaks down and a short
oxide to reform properly.

cireuit is placed across the circuit.
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While the capacitor is being used, the oxide
coating is preserved by chemical processes re-

oxide coating which serves as the capacitor’s
dielectric. It is the thickness of this coating
that determines the working voltage of the
capacitor.

the oxide deteriorates. When the full working

sulting from the voltage impressed across the
voltage is applied to a capacitor whose oxide

terminals, Unfortunately, when it is in stor-
age, time and ambient heat take their toll and
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Perf board construction may be
used with the operating controls
and jacks mounted on the front
panel of the selected cabinet. A
TV-type ‘‘cheater’” connector is
used to make the power connec-
tion. Mount the perf board on
suitable spacers and be surethat
components on the board do not
make electrical contact with any
of the front-panel elements.

does this job automatically, and requires only
an occasional look at a de¢ voltmeter to check
progress. The cost of the projeet is about $14
if all parts are bought new.

Construction. The prototype shown in the
photos was housed In a conventional plastic
case although any type of arrangement will
suffice. The schematic of the eircuit is shown
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in Fig. 1. Ixact placement of parts is not
given since dimensions are not critical and the
control locations can he changed depending
on personal preferences.

AMost of the eivcuit can be assembled on
perforated board. The front panel controls
and jacks arc mounted dircetly on the case
cover, making sure that all leads are long
enough to reach the electronies board. TFor
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THEORY OF CIRCUIT DESIGN

Diodes DI through D4 and capacitors CI
through C4 form a half-wave voltage quadrup-
ler rectifier with a de output of approximately
600 volts. Resistors R7 through RI6 form a
voltage divider network and S3 selects the de-
sired voltage and applies it to the parallel-
connected positive output jacks JI and J2.
The negative side of the power supply is con-
nected through a switch-selected resistor net-
work consisting of R4 through R6 to the
parallel-connected negative jacks J3 and J4.
The use of 52 determines the forming rate.
The pirect position permits the unit to be
used as a high-voltage, low-current power sup-
ply. This position can be eliminated if de-
sired.

The piscuarce position of S3 places RI7
across the output to discharge the formed ca-
pacitor. while resistors R2 and R3 keep a
small load on the power supply and discharge
the power Supply capacitors.

During the forming process. the capacitor’s
resistance is low =0 most of the voltage is
dropped across the limiting resistor. As the
oxide coating in the capacitor is re-formed,
less current flows through the capacitor, caus-
ing the voltage across it to increase. When
this voltage equals the preset voltage on S3.
the reformation is complete,

safety, a 1:1 ac line isolation transtformer
should be used, though this 1s not shown in
the prototype.

Operation. Tlic electrolytic capacitor to be
reformed is connected to the output jacks,
making sure that the polarities arve observed.
The positive side of the capacitor is con-
nected to either J1 or J2 and the negative
side to either J3 or J4. The de voltmeter for
checking the reforming action is connected
to the remaining two jacks. Make sure that
the polarity and voltage range are correct.
The voltmeter can be disconnected and re-
connected at any time without affecting the
operation.

Place §3 in the DISCIARGE position, plug
the unit in, and turn on the power. Neon in-
dicator lamp 77 should glow. Set the desired
forming rate on S2 and then votate S3 to the
working voltage of the capacitor. If the ca-
pacitor is unformed, the voltmeter will indi-
cate a much lower voltage than that set on S3.

Note that the voltmeter indication starts to
inerease guickly at first, then slows down as
the dielectric forms. The rate of Increase is
determined by the condition of the capacitor
and the setting of S2. When the sLow setting
is used, the operation takes longer but the
oxide formed will be of better quality, The
opposite is true for the rasr setting. Use the
NORMAT position for most cases.

Be careful when drilling the holes in the plastic front panel as it will chip easily.
The neon indicator lamp is cemented in the hole, other components use hardware.
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Insulated wiring is used to make interconnections.
is used, make sure spacers keep connections from touching the case.

When the voltage across the capacitor is
approximately equal to the set on §3, put the
switch on DISCILARGE and remove the capaei-
tor. No harm will be done if the capacitor is
left connected longer than required, so it is
not necessary to check progress constantly.

To use the unit as a high-voltage, low-cur-
rent power supply, sct the forming rate switeh
(S2) to pirEcT. A current of 4 mA may be

If a metal case

drawn continuously, and somewhat higher
currents for a short period of time. (A load
current of 10 mA causes a dissipation of 3
walts in the divider resistors.)

The Electrolytic Restorer can also be used
for a quick go-no-go check of voltmeters.
Comparison of voltage switeh settings and
voltmeter readings will reveal any gross in-
aceuracies. B0

The finished front panel should be labelled as
shown here. A coating of transparent plastic
spray keeps lettering from becoming smeared.
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