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DETAILED STRUCTURAL DESCRIPTION

I. The reforming unit ( fig. 1) is fully panclimatic.
The circuit components are mounted either on a
heavy-gauge aluminium front panel or on a small
flanged chassis which is secured behind, and
parallel to, the panel.

2. The chassis and components at the back of
the panel are enclosed by a sturdy ribbed case of
cast aluminium. The controls, meter and other
components on the front of the panel are protected
from accidental damage while the instrument is in
use by a raised flange or ‘fence’ of cast aluminium,
and when not in use, by a lid assembly of spot-
welded sheet metal.
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3. The panel is secured to the case by eight 2BA
screws with washers and self-locking nuts, and the
lid is secured to the panel by four captive screws.
A rubber ring in a groove in the case edge seals
the joint between the case and the panel, and further
seals are provided at all openings in the front
panel, e.g., where the meter, fuse-holders, controls,
and similar items pass through the panel. Two
desiccator units are fitted in the bottom of the
case to absorb residual moisture from the case
interior. There is no seal between the lid and the
case.

4. Fig. 1 shows the complete unit ready for use,
the lid assembly being shown in the foreground.
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As described in Part 1, the lid assembly comprises
the lid itself and a test-plate” which provides
stowage for the mains connector and the test
leads ; it also serves as holder for the capacitor
under test. In the illustration a specimen of the
“single-ended” type of capacitor is shown installed.
The cleats around which the connectors are to be
coiled are visible in the illustration, as are the
knurled nuts which secure the test plate in the lid.
Before fitting the lid on the reforming unit, the test
plate must be turned over (so that the smooth side
of the plate will be towards the front panel) and
secured in this position by the knurled nuts.

5. Fig. 2 shows the panel and chassis assembly
removed from the case, and it will be seen that
heavy guard rails are fitted to the back of the
chassis, and that a micro-switch (in the mains

input circuit) is fitted near the lower end of the
left-hand rail (as viewed in the illustration) in such
a position that installing the case will make, and
removing the case will break, the mains supply
circuit.

6. The rectifier MR1 and smoothing capacitor
C1 for the reforming supply are visible at the lower
end of the chassis, and the meter cut-out relay
RL2 near the top. The mains transformer TI,
the interrupter relay RL1 and a capacitor C2,
which forms part of a spark filter and delay net-
work for the interrupter relay, are towards the
centre of the chassis. The resistors associated
with these portions of the circuit are located at the
top of the chassis ; R1 being part of the relay filter,
R2 and R12 being in the meter cut-out circuit, and

Fig. I. Reforming unit, front view with lid removed



R13 being part of the reforming supply smoothing
filter.

7. The left-hand edge of the chassis,as viewed in
fig. 2, is pivotted to two pillars on the front panel,
the right-hand edge is secured by three screws to
an aluminium strip on the panel and, for additional
rigidity, the centre of the chassis is secured to a
pillar on the panel by one screw. When these
four screws are removed, the complete chassis may
be swung back to give access to the components
and wiring located between the chassis and panel,
as shown in fig. 3. The meter and the various
switches are easily identified in the illustration.
The two resistors R10 and R11 at the bottom of
the centre tagboard are the meter multiplier and
the meter shunt resistor respectively. The re-
mainder of the resistors are those selected for use
in the capacitor reforming or discharge circuits by
means of the WORKING VOLTS and CAPACITANCE
switches (S1 and S2, respectively).

DETAILED CIRCUIT DESCRIPTION
8. The unit (fig. 5) includes a power pack, range

Fig. 2. Reforming unit, rear view with case removed
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switches, an interrupter circuit, and indicating
circuits. The power pack provides the required
reforming supplies, and the range switches control
the reforming voltage, and adjust the circuitry, to
suit the type of capacitor being serviced. The
interrupter circuit reduces the possibility of the
capacitor being damaged through excessive current
flow. The indicating circuits provide lamp indica-
tions on some reforming, and all discharge,
ranges, and meter indications of the current on
all reforming ranges.

Power pack

9. The mains supply passes to the transformer
through poles A and B of a three-pole plug PL1,
a two-pole mains ON-OFF switch S3, fuses FSI
(or FS2) and FS3, and a safety micro-switch S6.
The latter switch is biased to return to the OFF
position whenever the instrument is removed from
the case.

10. The equipment is suitable for operation 'on
single phase A.C. supplies at either 115V or 230V

(A.L.16, Nov. 57)



Fig. 3. Reforming unit, rear view with case and chassis removed

(nominal), or within + 5 per cent. of these voltages.
Adjustment for input voltage is made by inserting
a fuse in holder FSI, for the 230V range, or in holder
FS2, for the 115V range ; this connects the supply
to the appropriate tapping on the mains trans-
former primary. A sliding cover protects the
fuseholder not in use. Fuse FS3, in the neutral
line, is always in circuit. Additional tappings on
the mains transformer permit adjustments during
manufacture to suit small component variations.

Il. There are two secondary windings on the
mains transformer, one winding providing a 6V
AC supply for the two indicating lamps ILPI
and ILP2, and the other one having ten tappings
giving AC outputs of 10-4, 15, 24-5, 42, 79, 113,
207, 260, 278 and 341V AC which, when rectified,
constitute the capacitor-reforming supply.

12. The secondary winding tapping which cor-
responds to the required reforming voltage is
selected by wafer A of a WORKING VOLTS selector
switch S1, and the resulting AC output is rectified
by a bridge-type metal rectifier MR1. This DC

supply is smoothed by a filter consisting of a 4
microfarad capacitor CI and a 220K resistor R13.
To reduce the possibility of accidental shock, the
entire reforming-voltage system is insulated from
the chassis. When the mains supply is switched
ON, ILP1 (red) will light. The remaining lamp
ILP2 (green) lights when the interrupter circuit
(para. 16) is operating.

Indicating and control circuits

13. The principal controls on the unit are the
three-pole ten-way WORKING VOLTS selector switch
S1, the two-pole eight-way CAPACITANCE selector
switch S2 and a spring-loaded non-locking two-
pole two-way REFORM switch S4. The circuit
varies according to the setting of the above switches,
but the two-range meter M1 and its associated
safety circuit is always in circuit when a capacitor
is being reformed. The interrupter relay is always
in circuit when capacitors with working voltages
greater than 150V are being reformed, and is also
in use on all ranges when capacitors are being
discharged.
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Fig. 4. Mains transformer, terminal and voltage
diagram

Meter circuit

14.  During the reforming of a capacitor (REFORM
switch S4 depressed) the meter M1 and its series
resistor R10 are connected between the negative
side of the reforming supply and pole B of the
output socket SKT1 to provide a constant indica-
tion of the reforming or leakage current passing
through the capacitor. Normally the meter and
its series resistor R10 are shunted by a 130-ohm
resistor R11, in which condition the full-scale
deflection corresponds to a current of 10mA.
When the meter indication is less than 1mA, more
accurate indications may be obtained by depressing
a METER F/s range switch S1 ; pole B of S1 then
disconnects the shunt R11, with the result that
full-scale deflection represents 1mA.

I5. To reduce the possibility of the meter being
damaged by accidental overload, such as might
occur through breakdown of the capacitor being
serviced, an overload relay RL2 is introduced.
This relay is controlled by the voltage drop across
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one or other of the two resistors R12 and R2
which are in series with the reforming supply,
the relay winding being connected by contacts
SSA of the METER F/s switch across R12 4-7K)
for the 10mA meter range, or across R2 (47 ohms)
for the 1mA range. When the current through the
resistors becomes excessive, the relay is energized
and its contacts RL2/1 close to provide a direct
path across the meter terminals. The use of the
two alternative resistors in the relay-energizing
circuit ensures that the overload relay will operate
when a given current passes through the meter
movement, regardless of the total current flowing
in the reforming circuit.

Interrupter relay

16. The interrupter relay RL1 is in circuit on all
ranges when the REFORM switch S$4 is at its normal
or ‘discharge’ position, and is also in circuit on
WORKING VOLTS settings of 150V or more. From
fig. 5 it will be seen that the winding of RL1 and
the ‘break’ side of contacts RL1/1 are connected
in series in the negative reforming supply line,
while the ‘make’ side of RL1/1 is connected across
a circuit which includes the 6V winding of T1
and a green REFORM indicating lamp ILP2. When
capacitors with a working voltage of less than
150V are being serviced, the relay winding is
automatically short-circuited when the REFORM
switch is depressed and, consequently, the relay is
inoperative. If the REFORM switch is depressed on
any other WORKING VOLTS setting, the capacitor
reforming (leakage) current will flow continuously
through the relay windings and contacts so long
as the current is less than approximately 0-6mA.
If the current exceeds this value, however, relay
RLI will be energized and contacts RL1/1 will
break the reforming circuit and make the indicating
lamp circuit, causing ILP2 to light. Since RLI
is now de-energized, the contacts will return to
their original position, re-connecting the reforming
supply and extinguishing ILP2. This sequence
will continue, the reforming voltage being applied
to the capacitor in pulses (with the gceen lamp
flashing) until the leakage current through the
relay has fallen below the 0-6mA level, when the
lamp will be extinguished and a steady current will
flow. A filter comprising a 1K resistor R1 and a
1 microfarad capacitor C2 is connected across
the break contacts of the relay to increase the
break time and incidentally to protect the relay
contact from excessive sparking.

Note . . .

The power unit is not designed to supply short-
circuit currents greater than 15 mA for long periods.
The introduction of RL1 ensures an average current
of 10mA through the interrupter circuit.

17. When the REFORM switch is released, the
reforming supply is disconnected from the capacitor
and the two capacitor terminals are connected
together through the relay winding and the break
contacts of RLI/1. The lamp IL2 is still con-
nected to the break contacts of RL1/1, consequently
the relay will operate and the lamp will flash until
the discharge current has fallen below 0-6mA., so
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Fig. 5. Reforming unit, electrolytic capacitor, No. | equipment

providing an indication of the progress of the
discharging process. This indication is available
on all ranges of the unit.

Note . ..
The maximum voltage likely to exist across the

capacitor at the 0-6mA stage of discharge is normally
less than 10V.

Range selecting and reform controls

18. As noted, the reforming unit is adjusted by
means of the WORKING VvOLTS switch S1 and the
CAPACITANCE switch S2 to suit the capacitor being
serviced. Wafer A of Sld etermines the re-
forming voltage available from the power pack,
and the remaining wafers B and C of this switch,
in conjunction with wafers A and B of S2, deter-
mine the amount of resistance in the reforming
and discharge circuits, and whether the interrupter
relay will be in use or not.

19.  Capacitors of less than 150 V.W. In
fig. 5, switches S1 and S2 are shown adjusted
for capacitors of 6V.W., that is, S1 is set
to 6V and S2 is set to LV (the latter setting is
used for all capacitors having a working voltage
of less than 150V, regardless of the capacitance).
If the REFORM switch S4 is now depressed, resistor
R8 will be short-circuited by SIC and the winding
of relay RL1 will be short-circuited by S2B, S4B
and S1B. Consequently, at this control setting
the capacitor is connected, in series with the
leakage-current meter M1, directly across the
selected reforming supply.

20. If the REFORM switch S4 is now released,
S4A disconnects the capacitor from the reforming
supply and connects it to the indicating lamp
circuit. At the same time S4B removes the
short-circuit from the winding of RL1, with the
consequence that the capacitor discharges through
the relay, as described in para. 16, and lamp LP2
flashes to indicate that discharge is proceeding.

21. With the exception of the changes in re-
forming voltage brought about by wafer A of S1,
the circuit will be as described above for capacitors
of 6, 12, or 25V.W. For capacitors of 50 and
100V.W. the action of SIC introduces a 47K
series resistor R8 both in the reforming and in the
discharge circuits.

22. Capacitors of 150V.W. When servicing
capacitors rated at 150V.W. and above, the
CAPACITANCE control must be turned to the
correct capacitance setting. When Sl s
turned to 150V (position 6) the short-circuit
(para. 16) across RL1 will be removed, with the
consequence that the reforming voltage will be
applied to the capacitor in pulses, and the green
lamp will flash until the leakage has fallen below
0-6mA. In ppositions 2 to 6 of the CAPACITANCE
switch S2 (2 to 32 microfarads) R8 will be short-
circuited, but in position 7 (the 60 microfarad
setting) this short-circuit will be removed, leaving
R8 in series with the winding of RL1 ; at the same
time a 13K shunt, R6, will be connected across
the RL1 winding. On the 100 microfarad and
over setting (position 8) the circuit is similar, but
the relay winding shunt is then 5-1K (R7).



23.  Capacitors above 150V.—On all WORKING
VOLTS settings above 150V, R8 is bypassed for
capacitances below 60 microfarad and is in
circuit for those above that value. The
interrupter relay is in circuit on all capacitance
settings, but on the three highest settings (32, 60,
and 100 or over microfarad) is shunted respectively
by R3, R4 and RS (13K, 51K and 2:7K ohms).
This applies both to the reforming and the discharge
circuits.
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FAULT DIAGNOSIS
24. In view of the comparatively few components
involved, the location of the causes of defective
performance should present no particular difficulty
Table 1 lists some symptoms which may occur
and suggests possible causes of same.

TABLE |
Fault diagnosis

Symptom

Possible cause

Red lamp does not light

Working volts less than 150V. Red lamp
lights, but no indication on meter when
REFORM switch is pressed

Working volts 150V or more. Red lamp
lights, but no indication on the meter
when REFORM switch is pressed

The interrupter relay operates on REFORM
settings below 150V

No output at SKT1 on all REFORM settings

Capacitor appears to reform correctly, but
green lamp does not flash on discharge

Defective resistor R2, R12, R10 or RS.

Defective T1, S1A, MR1, Cl1, R13, S4A, RLI.

No power supply. Fuse failed. Defective lamp ILPI.

Switch S6 defective or not operated.

Possibly over-
load, or defective contacts on RL1. An open-circuited
capacitor on test will also produce this effect. Check
the capacitor leads and the output at SKTI. Repeat
test with a capacitor known to be in good condition,
or test with a resistor of the order of 20K ohms.

If the green lamp does not flash the trouble may be as

above. If the green lamp flashes the trouble is probably

a defect in the overload circuit, or a defective meter.

Defective S1B, S2B or S4B.

Check
DC voltage across Cl at the various settings of S1.

Check the outputs from T1 ( fig. 4).

Make certain that the capacitor is in fact discharged

before handling it.
RLI.

Check ILP2, S4 and, if necessary,

(A.L.16, Nov. 57)
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Chapter 2

REFORMING UNITS, ELECTROLYTIC CAPACITOR, No. | EQUIPMENT

LEADING PARTICULARS

Stores Ref. ... 10S /ZD03472

Purpose of equipment For reforming electrolytic capacitors one at
atime

Capacitance settings Lv, 2, 4, 8, 16, 32, 60, -100 (and over)

microfarad. The LV setting is used for all
capacitors having a working voltage less than
150V, regardless of the capacitance involved.

Working voltage settings ... 6, 12, 25, 50, 100, 150, 275, 350, 375, 450
(and over)
Indications ... A red lamp lights to indicate mains supply

ON. On all reforming ranges the leakage
current through the capacitor is indicated by
a meter; in addition, on reforming voltage
ranges of 150V and above, a green lamp
flashes to indicate that reforming is pro-
ceeding. The same lamp flashes on all ranges
while the capacitor is discharging, extinction
of the lamp indicating either that the reforming
current has fallen below 0-5mA or that the
capacitor is discharged, according to the
position of the REFORM switch

Power supply 100 to 125V or 200 to 250V AC at 50 c/s.
Approx. overall dimensions 8% in. by 12 in. by 93 in.
Weight 20 Ib. approx.
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Introduction

I. Reforming unit, electrolytic capacitor, No. 1
equipment is a panclimatic instrument suitable for
testing and reforming the majority of the electro-
lytic capacitors in use with the Services. It can
accommodate only one capacitor at a time. The
controls permit of the selection of reforming
voltages suitable for capacitors with working
voltages of 6, 12, 25, 50, 100, 150, 275, 350, 375 and
450V. For capacitors having a higher rated
voltage the 450V setting is used.

Brief structural description

2. The instrument is housed in a sturdy case of
cast aluminium (fig. 1). Seals are introduced
between this case and the front panel, and also at
the meter, control-spindle and all other openings in
the panel, to prevent the ingress of dust and
moisture. Two desiccator units are fitted in the
bottom of the case to absorb any residual moisture
from the case interior.

3. A raised flange fitted around the front panel
assists in protecting the controls and meter from
accidental damage when the equipment is in use.
A 1id, secured by four captive screws, is fitted over
the flange and panel when the equipment is not in
use.

4. Fitted within the lid is a “test plate” which
provides stowage for the mains connector and the
capacitor leads; it also serves as a holder for the
capacitors being serviced. This test plate consists

of a flat metal panel having four cleats around
which the leads may be coiled. It also has four
spring clips, each of a different size, to accom-
modate the various types of capacitors having
terminals at both ends, and three circular openings,
of differing diameters, suitable for supporting the
normal range of capacitors having terminals at one
end only.

5. The capacitors are connected to the unit by a
twin-wire lead terminated at one end in a plug to
fit the output socket on the front panel of the
instrument, and at the other end in crocodile clips
for attaching to the terminals of the capacitor being
serviced. Insulating sleeves are fitted over the
clips, the sleeve colour indicating the polarity of the
wires. The lead is normally secured to the test
plate at a point approximately six inches from the
crocodile clips, but may be unclipped from it if it is
necessary to test capacitors without removing them
from their normal locations in equipments.

6. The test plate is secured to flanges within the
lid by four pivoted screws fitted with knurled nuts
which engage with slots in the plate. To stow the
equipment after use the capacitor lead and the
mains connector are first disconnected from the
front panel and wound round the cleats of the test
plate. The four knurled nuts are then slackened
and swung back clear of the test-plate slots, the
plate is turned over within the lid so that the leads
and clips face away from the front panel, and the
plateis again secured by the four captive nuts. The
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lid is then fastened over the front panel. The front
panel controls and their functions are listed in para.
17, and illustrations of the internal structure of the
instrument will be given in Part 3 of this publication.

Brief technical description

7. A detailed technical description of the equip-
ment, complete with circuit and component
location diagrams, will be given in Part 3 of this
publication when the final model of the reforming
unit becomes available. The following brief notes
are provided for the guidance of the operator.

8. [Electrolytic capacitors consist of positive and
negative electrodes in a suitable conducting liquid
or paste. In the types normally encountered, the
electrodes consist of aluminium foil separated by
paper or other suitable material impregnated with
a viscous electrolyte. In such a capacitor the
dielectric consists of a thin insulating film formed
directly on the positive electrode, and it is usually
deterioration of this film which causes excessive
leakage current through the capacitor.

9. As noted earlier, the function of the reforming
unit is to provide means for measuring this leakage
current, particularly in capacitors which have been
stored for some time, and for reforming the
dielectric film as necessary to restore the capacitor
to a serviceable condition. This reforming is
performed by applying a suitable DC voltage of
correct polarity to the capacitor for a period of time
depending on the condition of the capacitor.

10. In the equipment under consideration the
reforming voltage is obtained from a mains trans-
former having a tapped secondary, the correct
tapping being selected by one wafer of a WORKING
voLTs selector switch. This selected AC voltage
is rectified by a bridge-type metal rectifier, and there-
sulting DC voltage, after smoothing, passes througha
milliammeter which indicates the reforming (leak-
age) current, and then through suitable voltage- and
current-limiting resistors to a two-pole spring-
loaded REFORM switch. This switch, when pressed,
connects the reforming supply to an outpuT plug
and thence through flexible leads to the capacitor
being serviced. The limiting resistors are selected
by the remaining wafers of the WORKING VOLTS
switch and by a CAPACITANCE selector switch.

Il. The LEAKAGE CURRENT meter has two ranges.
It normally operates at 10mA F.S.D. but, by
depressing a METER F/s switch, it can be changed
over to ImA F.S.D. An automatic cutout is fitted
to protect the meter movement in the event of its
being overloaded.

12. Speaking generally, the leakage in an electro-
lytic capacitor varies with the applied voltage, with
temperature, and with the amount and conditions
of use. When voltage is applied to a capacitor
after a period of idleness the leakage current is
initially excessively high, but rapidly falls to a more
normal value as the dielectric film is reformed.
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13. In this reforming unit the reforming voltage
on the lower ranges (below 150V) is applied to the
capacitor directly. On the higher ranges (150V or
more), however, there is a possibility that, if the
supply were connected to the capacitor directly, the
heavy leakage current during the early stages of
reforming might not decrease sufficiently rapidly
to prevent the capacitor being damaged by over-
heating.

14. To obviate this possibility, provision is made
on these higher ranges for the reforming voltage to
be interrupted, and so applied as a series of pulses
instead of continuously. As a result of this,
although a fairly large leakage current may flow,
the mean current, and consequently the heating
and deleterious effect on the capacitor, will be
minimized. While the interrupter circuit is
operating, a.green lamp at the top of the front
panel will flash and the interrupter relay will be
audible.

I5.  As the capacitor reforms, the leakage current
will decrease until, when the fully-reformed state is
approached (except where the capacitance and Jor
the working voltage rating is high), the interrupter
circuit is automatically cut out.

16.  For certain large capacitors, particularly those
of high working voltage, the permissible leakage
current (Table 2) may be of such a high value that
the interrupter circuit will remain in action even
when the capacitor is fully reformed. For all
ranges of reforming voltage and capacitance the
leakage current is continuously indicated by the
LEAKAGE CURRENT meter on the front panel; it is
the reading indicated by this meter which is used to
determine whether a capacitor is acceptable or not.
Note that when using the instrument the WORKING
VOLTS switch must never be set to a voltage greater
than the rated working voltage for the capacitor
being serviced. A list of the front panel controls
and their functions is given for reference in para. 17,
and detailed operating instructions are given in
para. 18.

Controls and associated items
I7.  Mounted on the front panel are the following :—

ON-OFF switch  This is a two-pole toggle switch
and controls the mains supply.

100-250v
50 ¢ /s plug

Plug for mains input supply.

OUTPUT socket  Reforming voltage output socket ;
for connection of the capacitor
leads.

Three fuse Only two fuses are used, the
sockets with  cover being over the unused fuse-
a sliding holder. One fuse is always in the
cover right-hand holder, but the other is

in the left-hand holder for 100 to
125V supplies, or in the centre
holder for 200 to 250V supplies.

Meter The meter has two ranges, 0 to

(A.L.17, Aug. 57)



Red indicating

10mA and Oto ImA. Itindicates
the current passing through the
capacitor being reformed.

Lights to indicate mains supply

lamp ON.

Green indica-
ting lamp
(TEST)

Flashes during the reforming of
capacitors on voltages of 150 and
above. Flashes during discharge
of all capacitors.

WORKING vorTs This 10-position switch selects the

selector

CAPACITANCE
selector

METER F/S

reforming voltage. 6, 12, 25, 50,
100, 150, 275, 350, 375, or 450V
may be selected. For greater
voltages the 450V position is
used.

This eight-position switch is ad-
justed to suit the capacitor being
serviced. Positions for 2, 4, 8,
16, 32, 60, and 100 microfarad
capacitors are provided. For
larger capacitors the 100 micro-
farad position is used. An
additional setting, LV (low volt-
age) is used for all capacitors
having a working voltage of less
than 150V.

Meter-range switch.

switch

REFORM switch

This is a two-pole spring-loaded
switch operated by pressure on a
sliding finger-piece of black
material. When it is pressed,
the reforming supply is made
available at the ouTPUT socket.
It must be held in the depressed
position for the entire duration
of the reforming process.

Operating instructions
Preliminary operations

18.
1)

2)

Undo the four captive screws which secure the
lid of the reforming unit and remove the lid.

Loosen the four knurled nuts within the lid,
disengage them from the test-plate, then invert
the plate and again secure it with the nuts.

Make certain that the two fuses at the top of
the panel are in the correct position, that is,
one fuse in the right-hand holder, and the
other in the left-hand holder if the supply is
100 to 125V, orin the centre holder if the supply
is 200 to 250V.

Set the mains ON-OFF switch to OFF, then
unwind the capacitor lead and the mains
connector from the test plate and connect them
respectively to the ouTPUT socket, and to the
100 /250v 50 ¢ /s”” plug and the mains supply.

Testing and reforming a capacitor

19.
(1)

Insert the capacitor in a suitable holder in the
test plate, then connect the red crocodile clip
of the test lead to the positive terminal of the
capacitor and the black clip to the negative
terminal. If the capacitor is not to be
removed from its location in an equipment it
will be necessary to unclip the lead from the
test plate before connecting it to the capacitor.
Note that all other wiring should be discon-
nected from the capacitor before the test leads
are connected.

If the DC working voltage of the capacitor is
150V or more, turn the CAPACITANCE selector
to the capacitance in microfarads; if it is less
than 150V, set the CAPACITANCE selector to Lv,

Set the WORKING VOQLTS selector to the rated
working voltage of the capacitor.

Set the mains ON/OFF switch to oN; the red
lamp should light.

Depress the REFORM switch and hold it in that
position; the reforming voltage is now being
applied to the capacitor. Proceed as in
operation (6) if the DC working voltage is less
than 150V, or as in operation (7) if the
working voltage is 150V or more.

If the DC working voltage is less than 150V
(CAPACITANCE selector at 1rv) the leakage
current will be shown on the meter (normal
F.S.D. 10mA; if the reading is less than 1mA,
press the METER F /s switch for ImA F.S.D.).
Compare this reading with the figure for
maximum permissible leakage current given in
Table 1. If the reading is equal to, or slightly
less than, that quoted the capacitor is satis-
factory. Note, however, that if no leakage
whatever is indicated, the capacitor is probabl+
open-circuited and is not usable. This can be
verified by releasing the REFORM switch and
noting whether a discharge current is indicated.
If no discharge is shown, then the capacitor is
open-circuited. If the reading is greater than
that quoted, continue to hold the REFORM
switch at oN, and observe whether the leakage
decreases. If it increases the capacitor should
be rejected. If it decreases gradually, con-
tinue the reforming process until the reading
falls to the specified value, then proceed as in
operation (10).

Note . . .

Rapid check of a capacitor.—A steady fall in leakage
current indicates that reforming is proceeding satis-

(7)

Sactorily.  Ownce this is ascertained the reforming can,
if desired, be terminated and the capacitor put into use.
It will continue reforming tn use.
however, does mot ensure that the leakage will be
within the pass limat.

This method,

If the rated DC working voltage is 150V or
more, and the capacitor is of such a type and
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condition that the leakage current is less than TABLE |

0-5 mA, the process will be as described in Maximum permissible leakage current for reformed
operation (6) but if the capacitor has a leakage
current greater than 0-5mA the interrupter
circuit mentioned in para. 15 will operate, Capacitance Leakage current (mA)
applylng the reforming Voltage in pulses, and (microfarads)  6V.W. 12V.W. 25V.W.  50V.w. 100V.W.
the green REFORM lamp will flash in time with

capacitors with working voltage less than 150V

the pulses. 3 010 010 010 010 0-10

5 010 010 010 010 0-10

(8) Note the leakage as indicated by the LEAKAGE 10 0-10 010 010 0-10 0-15

CURRENT meter. As before, an increase in the 12 010 010 010 010 018
leakage indicates that the capacitor is un- . . . . .

satisfactory and should be rejected, while a 2(_) 0-10 0-10 0-10 0-15 0-30

decrease in the leakage indicates that refor- 25 010 010 010 019  0-38

ming is Progressing_ S0 0-10 0-10 0-19 0-38 0-75

100 0-10 018 0388 075 1-50

(9) Where the capacitor has a permissible leakage 250 022 045 094 18 375

ot o e mermpter il 50 ous 00 1w a7 s

higher permissible leakage it will operate during 1,000 090 180 375 750 15:00

the entire reforming time. In either instance, 1,500 135 270 563 1130 22-50

continue the reforming process until reforming 2,500 225 450 940 1870 37-50

is complete and the meter reading has fallen 3,000 270 540 11-30 2250 45-00

to the appropriate value as shown in Table 2. 5,000 450 900 1870 3750 7500

(10) When the capacitor is satisfactory, or rejected,
release the REFORMswitch. Thisautomatically
applies a discharge resistor across the capacitor. TABLE 2
As the discharge takes place through the
interrupter relay, the green lamp will flash until

Maximum permissible leakage current for reformed

the discharge current falls below 0-5mA. The capacitors with working voltage 150V or more
capacitor should not be disconnected until a few o Lenkage corrent (m)
seconds after the lamp has stopped flashing. (microfarads) 1SOV.W.  27SV.W- S5OV.W. TTSV.W.  4SOV.W.
When the capacitor is discharged, disconnect
and remove it. 2andless 010 0-10 010 011  0-14
Not. 4 010 016 021 025 027
ote. .. Q . . <4 45 .5
If there is any reason to doubt that a capacitor is 8 018 0 gg ggi 8;8 (l)gi
Sfully discharged (for example, if the green lamp 16 0-36  0-66- €
does not flash when the REFORM switch is released 32 072 132 168 1-80 216
after a capacitor appears to have reformed 60 1-:36 246 315 337 405
correctly) a switably insulated conductor (pre- 100 and 225 410 5923 562 675
Serably incorporating a resistor) should be . pplied above

across the capacttor terminals before it s handled.

(A.L.17, Aug. 57)



