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The Measurement of Capacity and Le.akage
of Electrolytic Condensers

By the Engineering Department, Aerovox Wireless Corporation

HERE are a number

of methods which
can be used to measure
accurately, the capacity,
leakage and power factor
characteristics of electro-
lytic condensers but such
methods involve the use
of apparatus not usually
available to general ex-
perimenters and service
men.

For all practical purposes, very
good results in measuring capac-
ity can be obtained by using a
standard 110-volt microfarad-
meter of the required range on
electrolytic condensers having
peak voltage ratings of 400 volts
or more. Before testing for cap-
acity, the rated D.C. voltage of
the condenser should be applied
for five minutes. If the conden-
ser has been off voltage for sev-
eral months it may be necessary
to leave it on voltage for longer
periods up to a half hour before
measuring the capacity or leak-
age.

One of the simplest metheds
of measuring both the capacity
and leakage of electrolytic con-
densers rated at 300 volts D.C.
peak or higher makes use of the
circuit shown in Fig. 1. This test
circuit can be constructed at low
cost of material usually available
in most service laboratories.

The most important point to re-
member in connection with the
use of this test circuit is to con-
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nect the electrolytic con-
denser into the circuit
with the proper polarity
with respect to the po-
larity of the voltage
source “B”.

Since the difference in
D.C. current leakage with
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Fig. 1

Parts Used in Test Circuit

B—a source of pure D.C. of 300 to
400 volts (batteries or well-filt-
ered power supply unit. Exact
voltage not important).

Cl—Aerovox Type 602, 4 mid., 600-
volt D.C. working voltage wax
paper condenser. (Only a wax
paper type condenser should be
used in this position).

C2—Electrolytic condenser under
test (polarity must be connected
as indicated with respect to the
polarity of the 300-volt D.C.
supply.

CH—30 to 50 Henry choke coil such
as is generally used in standard
power supply units.

F—1-amp. fuses.

M—0-250 A.C. Milliammeter. Wes-
ton Model 517, Jewell Pattern
74 or equivalent.

P—Standard 2-prong plug.

R1—400-ohm rheostat capable of
carrying at least 200 milliam-
peres, Carter Type SW-400 or
equivalent.

R2—Aerovox Type 996, 2,000-ohm
Pyrohm Resistor, rated at 100
watts.

V—0-150 A.C. Voltmeter. Weston
Model 517, Jewell Pattern 74
or equivalent.

different applied voltages
within wide limits is very
small, the exact voltage
of the voltage source “B” is not
important as long as it is some-
what lower than the maximum
peak voltage rating of the con-
denser and high enough to rough-
ly approximate the conditions of
operation. It must be, however,
higher than the peak voltage of
the A.C. voltage source.

The capacity at “C1” must be
4 mid. since the current readings
given in the chart which follows

are based on the use of that value
of capacity at “C1”,

In every other way the circuit
is foolproof, the milliammeter be-
ing protected, even in the case of
a short in the electrolytic conden-
ser, by the protective resistor
“R2”. The condenser “C1” lim-
its the maximum A.C. current
which can flow in the A.C. circuit.

To operate the test circuit,
keep plug “P” out of the
110V. A.C. receptacle and con-
nect the electrolytic condenser to
be tested in the position shown.
The initial leakage will be rather
high for the first few minutes,

(Continued on page 8)
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DENSERS AND RESISTO!

Hi-Farad DRY Electrolytic Condensers

THE wide popularity enjoyed

by Aerovox Hi-Harad Dry
Electrolytic Condensers can be
attributed to one outstanding
quality — MERIT.

The issuance of Patent No.
1,789,949 covering the features of
construction of the Aerovox Hi-
Farad Dry Electrolytic Conden-
ser to the Aerovox Wireless Corp-
oration on January 20, 1931 is the
culmination of years of intensive
research work and exhaustive
laboratory and field tests in the
development of ‘the most out-
standing electrolytic condenser in
the field today.

- The most important features of
the Hi-Farad condenser are given
in the accompanying article. More
detailed information on the char-
acteristics of this truly remark-
able condenser are contained in a
booklet “The Aerovox Hi-Farad
Dry Electrolytic Condenser” a
copy of which will be sent free
of charge on request.

A Proved Product

The Aerovox Hi-Farad Con-
denser is not an experimental
product. Its MERIT has been
proved in exhaustive laboratory
and field tests and in actual use
under every conceivable operat-
ing condition. It has proved its
SUPERIORITY in open compet-
ition with every other condenser
in the field.

Dry Characteristics

The Aerovox Hi-Farad Dry
Electrolytic Condenser banishes
forever the danger and disadvant-
ages resulting from the use of
liquid in a radio set.

The DRY feature of Hi-Farad

condensers leaves them unaffect-
ed by the jarring, vibration or tilt-
ing conditions met with in trans-

portation or in operation on auto-
mobiles, trains, airplanes, boats
and portable installations.

Why Build Water Into a Radio
Set when a thoroughly satisfact-
ory DRY electrolytic condenser
is available?

Low Cost

When figured on the basis of
cost per microfarad per volt rat-
ing, the Aerovox Hi-Farad Dry
Electrolytic Condenser is the
most economical condenser in
the field. Its extremely low cost
eliminates all necessity for skimp-
ing on filter and bypass circuits.

Compact and Light in Weight

Aerovox Hi-Farad Dry Elec-
trolytic Condensers are the most
compact and lightest in weight
per microfarad per volt rating of
any dry or wet electrolytic con-
denser in the field. The economy

of space and weight, especially in
the case of midget sets, results in
worthwhile savings in the con-
struction and shipping cost of re-
ceivers in which they are used.

High Filtering Efficiency

The filtering action of Aerovox
Hi-Farad Dry Electrolytic Con-
densers is equivalent to that of
paper condensers of equal capac-
ity. This remarkable feature is
due to the construction character-
istics and the improved electro-
lyte employed which produce a
condenser of minimum dielectric
losses, low leakage and low equiv-
alent series resistance.

Because of the low cost, com-
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pact design and extremely low
weight per microfarad of Aerovox
Hi-Farad Dry Electrolytic Con-

densers, it is possible to use great-
er capacity in any given filtering
application without increase in
cost, bulk or weight thereby pro-
viding greater filtering action,
with resultant decrease in hum
and appreciable increase in tone
quality.

High Voltage Characteristics

Because of the special charac-
teristics of the electrolyte used in
Aerovox Hi-Farad Dry Electro-
lytic Condensers, they can be
made in ratings up to 500 volts
D. C. peak, a rating higher than
any other electrolytic condenser
employing single sections (no ser-
ies connections). Higher voltage
rating can be obtained by con-
necting two or more units in
series.

Safe, Surge-Proof, Self-Healing

The Aerovox Hi-Farad Dry
Electrolytic Condenser is the
safest condenser on the market.
Because of its self-healing and
“Safety Valve” characteristics,
the presence of surges or trans-
ient overvoltage conditions do not
affect the operation or life of Hi-
Farad condensers.

As soon as the surge or trans-
ient overload condition passes, the
dielectric film automatically heals
up instantly and the condenser is
immediately restored to full oper-
ating efficiency.

Efficient Regulator Action

The comparatively high leak-
age current drawn by electrolytic
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Measurement of
Capacity and Leakage
(Continued from page 1)

especially if the condenser has not
been in use for some time, but
will drop quickly to a fairly low
value.

A reliable leakage current read-
ing should not be attempted until
after the condenser has been con-
nected into the D.C. circuit for at
least five minutes. After five
minutes the leakage as read on
the A.C. milliammeter (which can
be used for taking the D.C. leak-
age current readings) should drop
to a comparatively low value of
the order of .05 to .5 milliam-
peres per microfarad for a good
condenser which has been in fair-
ly constant use. If the leakage
does not drop to such values it
indicates a leaky or shorted con-
denser.

When the current reading has

thus connecting

A.C. wvoltage a-

ross the test cir-

: / cuit. Rheostat
“R1” should then

,7 be adjusted until
/ the voltmeter

/ “V” reads 110

volts.

The current

reading of the
milliammeter

CAPACITY IN MICROFARADS

should then be
noted. The cap-

acity correspond-
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ing to different

andpomet

current readings

5 30 45 60 X6 90
MILLIAMPERES

105 {20 135 can then be found

by consulting the

Fig. 2

dropped to a satisfactorily low
value (depending on the capacity
and leakage characteristics of the
condenser under test) insert plug
“P” into a 110-volt A.C. outlet

An Important Decision on Paper Condenser Patents

THE AEROVOX WIRELESS CORPORATION
is pleased to announce that by a decision rendered February 16, 1931,
The United States Circuit Court of Appeals
For the Second Circuit
has affirmed the decree of
The United States District Coutt
For the Eastern District of New York
in favor of
The Aerovox Wireless Corporation
in the suit brought against it by
The Dubilier Condenser Corporation
for alleged infringement of Weiss Patent No. 1,688,478 covering the
use of petrolatum in the cooling and secondary impregnation of
paper condensers. The evidence in favor of the Aerovox Wireless
Corporation was so conclusive that the Circuit Court of Appeals did
not deem it necessary to render a written opinion. '

Aerovox paper condensers are made in accordance with Aerovox
Reissue Patent No. 17,605 covering the use of oil in the cooling and
secondary impregnation of paper condensers.

THE AEROVOX WIRELESS CORPORATION

is pleased to renew its pledge to the industry that Aerovox prices shall
never be padded with royalties on invalid or worthless patents.

chart shown in

Fig. 2. If the test-
ing outfit is to be made a perma-
nent piece of testing apparatus,
an additional scale can be drawn
on the milliammeter so that the
regular scale can be used to read
the D.C. leakage current when

making D.C. leakage test and the
capacity scale can be used to read
the capacity direct when making
the capacity test with the A.C.
source.

The scale of the 0-250 milliam-
meter cannot of course be used to
give accurate leakage measure-
ments. If accurate leakage cur-
rent data is required, a lower
range 0-10 or 0-25 milliammeter
should be substituted for the
higher range instrument as soon
as the leakage drops sufficiently
to permit the use of the lower
range instrument.

Care should be taken of course
not to use the low range instru-
ment when A.C. is connected
across the circuit, to avoid dam-
age to the low range meter. The
‘circuit to the right of the dotted
line A-A can be used alone when
leakage current measurements
alone are required.

New 40 - page 1931 Condenser and Resistor Manual and Catalog of Aerovox Products
May Be Had Free of Charge on Request to

Aerovox Wireless. Corporation, 70 Washington Street, Brooklyn, N. Y.

Manufacturers of

The Most Complete Line of Condensers and Resistors in the Radio and Electrical Industries
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duce decomposition of the elec-
trolyte, the current flowing
through an electrolytic condenser
is very small and causes no ap-
preciable action of this kind, as
has already been explained in the
answer to Questioon No. 6.

QUESTION NO. 10

If the characteristics of your dry
electrolytic condensers are so much
better than those of wet electrolytic
condensers, why is it that so many
manufacurers continue to make the
wet type electrolytic condensers.

ANSWER.

The history of invention and
scientific development is filled
with instances of men and con-
cerns who have failed to make
advances in an art and were sat-
isfied to “let well enough alone.”

Aerovox Hi-Farad Dry Elec-
trolytic Condensers are covered
by strong patent claims contained
in Patent No. 1,789,949 and other
pending patents. Similar condens-
ers, containing the features incor-
porated in Aerovox Hi-Farad Dry
Electrolytic Condensers cannot
be made by any other manufac-
turer.

We hope that the accurate,
straightforward answers given to
these questions will also serve to
nullify the malicious whispering
campaign propaganda instigated
by unscrupulous competitors,
who (prevented from making a
similar product because of the
patent protection obtained by
the Aerovox Wireless Corpora-
tion on the construction features
of its Hi-Farad Dry Electrolytic
condensers) have adopted a “Fox
and the ‘Sour’ Grapes” attitude
toward this truly remarkable con-
denser.

Hi-Farad DRY Electrolytic
Condensers Are Taking the
Country by Storm
(Continued from page 3)

Attractive Appearance
The natural aluminum finish
and smooth drawn features of
Aerovox Hi-Farad Dry Electro-
lytic Condensers match perfectly
the finish of the other elements of
most receiver, amplifier and pow-

o AN
LCONDENSERS AND RESISTORS

Constant Improvement
is Aerovox Policy

It is the policy of the Aero-
vox Wireless Corporation to
constantly improve its prod-
ucts or change its prices when-
ever improved processes, bet-
ter quality or lower priced raw
materials and manufacturing
economies make such improve-
ments or changes in price
advisable.

For the good of the trade
therefore, the Aerovox Wire-
less Corporation reserves the
right to change, without notice,
its manufacturing specifica-
tions and prices on standard
products for general sale.

On parts made to manu-
facturers’ specifications how-
ever, no changes will ever be
made except with due notice
to and authorization from the
customer.

The policy of the Aerovox
Wireless Corporation will al-
ways be to provide the best
possible merchandise at the
lowest possible price.

er supply assemblies thus elimin-
ating any mnecessity for costly
plating and finishing operations.

Simple, Universal Mounting

Feature

The Hi-Farad condensers can
be used with perfect safety in any
position — UPRIGHT, HORI-
ZONTAL, INVERTED OR AT
ANY OTHER ANGLE.

The simple, inexpensive mount-
ing ring can be used to mount
the condenser either upright or
inverted with any proportion of
the condenser above or below the
plane of the subpanel on which it
is mounted.

Wet electrolytic condensers can
only be used in the position for
which they are designed — up-
right if the condenser was made
for upright mounting and invert-
ed if the condenser was made
for inverted mounting. No wet
electrolytic condenser can be
mounted horizontally since me-
chanical considerations make such
mounting impossible.

Page 7
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The universal mounting feat-
ure makes it possible to change
chassis design without delay and
without scrapping condensers al-
ready on hand.

Capacity and Voltage Ratings

Aerovox Hi-Farad Dry Electro-
lytic Condensers are available in
a wide variety of single and com-
bination units, capacity values
and voltage ratings. Manufac-
turers and experimenters are not
limited to the use of a few capac-
ity values or voltage ratings.

Hi-Farad condensers can be
furnished in capacities of one
microfarad and up and in volt-
age ratings of from 12 to 500 volts
D.C. peak for all filtering and by-
passing applications.

This feature makes it possible
to effect worthwhile savings in

* addition to providing more stable

operating characteristics. By
forming the units at the voltages
at which they are to be operated,
the variation of capacity which
takes place when electrolytic con-
densers are used at much lower
voltage than their rated voltages.
is eliminated.

Quality Responsible for
Popularity

The outstanding qualities which
have been enumerated are re-
sponsible for the wide popularity
of Hi-Farad condensers all over
the country. They are now being
used as standard equipment in the
assemblies of the leading radio
manufacturers and are being em-
ployed to a greater and greater
extent by experimentgrs, radio
amateurs and service men.

'A copy of a 32-
FREE page book, contain-

® ing a wealth of in-
formation on all types of electrolytic con-
densers will be sent free of charge on

request. Just mail the coupon below.

Aerovox Wireless Corporation,
70 Washington Street,
Brooklyn, N. Y.

Please send me, without charge or
obligation, a copy of your book, ‘“The
Hi-Farad DRY Electrolytic Condenser.”
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therefore travel only .000014 cen-
timeters (during half a cycle) be-
fore the current reversed.

With the viscosity of the elec-
trolyte used in Aerovox Hi-
Farad condensers, the velocity of
the ions is reduced even more, so
that under such conditions, elec-
trolysis, due to the passage of the
alternating current component
through the condenser does not
occur,

As far as the formation of film
on the cathode of the Hi-Farad
condenser is concerned, the as-
sumption that the reversal of cur-
rent through the condenser when

AEROVOY

i BUILTY BETTER
CONDENSERS AND RESISTORS

Aerovox Patent on DRY
Electrolytic Condenser
Granted

The Aerovox Wireless
Corporation takes pleasure in
announcing ‘that it has been
granted Patent No. 1,789,949,
dated Jan. 20, 1931 covering
the design and construction
features of its DRY electro-
lytic condensers.

The features of the Aerovox
Hi-Farad DRY Electrolytic
Condensers are thoroughly
rfotectzd by the claims al-

wed in this patent.

the will

cause any film formation on the
cathode is absolutely erroneous.

The voltage of the A. C. com-
ponent is only a fraction of the
total voltage applied across the
first filter condenser. The effec-
tive voltage applied across the
condenser at any instant is al-
ways strongly polarized (the

ply unit, the hydrogen ion would
under normal and accelerated
operating conditions. These tests
have included the operation of the
condensers across the output of
the rectifier with an applied load
draining 120 milliamperes across
the output of the filter. Such ex-
have been made cover-

is never
discharged), keeping the “anode
of the condenser positive and the
cathode negative.

Under such circumstances, with
the type of electrolyte and grade
of aluminum used as the cathode
in the Hi-Farad Dry Electrolytic
Condenser, no noticeable film
formation has ever appeared on
the cathode plates of Hi-Farad
condensers, even over long pe-
riods of operation under heavy
load conditions.

As has already been pointed
out in the answer to Question
No. 1, careful examination and
tests reveal no film formation on
the cathode of Hi-Farad con-
densers.

QUESTION NO. 8

Have you made any tests with
Hi-Farad Dry Electrolytic Conden-
sers commected directly across the
rectifier with actual full load applicd
across the output of the filter under
conditions of continuous and inter-
mittent operation?

ANSWER.

Aerovox Hi-Farad Dry Elec-
trolytic Condensers have been
subjected to numerous life tests

ing periods of 2,500 hours and
more.

Capacity, leakage and power
factor measurements were made
of the condensers before they
were put on test and at regular
intervals during the period of the
tests.

The measurements made at
regular intervals showed a slight
increase in capacity, from 8 mfds.
at the start to 8.1 mfds. at the
finish. The leakage current drop-
ped from 1 milliampere per 8 mifd.
section at the start down to .175
milliampere at the finish.  The
power factor decreased from a
value of 8 per cent at the start to
6 per cent at the finish. These
results indicate a marked im-
provement in the charcteristics of
the dielectric film of Aerovox Hi-
Farad Dry Electrolytic Condens-
ers with use. Accurate gl

I

QUESTION NO. 9

Cannot the relative efficiencies of
dry and wet electrolytic condensers
be compared to the relative efficien-
cies of dry and wet batteries? It is
well known that dry batteries do not
last as long as wet watteries, even
when the dry batteries are not in
use.

ANSWER.

Batteries and condensers are
entirely different electrical units.
The only similarity is that wet
batteries and wet electrolytic con-
densers employ a mass of liquid
as the electrolyte, whereas in the
dry batteries and dry electrolytic
condensers, the liquid electrolyte

- is absorbed in an inert medium so

that they may be considered
“dry” for all practical purposes
since the electrolyte will not
splash around or spill out.

In a battery, electrical energy
is taken from the cell as the result
of a chemical or voltaic action in
the cell. In a condenser the only
energy given up by the condenser
on discharge is the energy put in-
to the condenser when it is
charged.

The electrolyte used in the Hi-
Farad Dry Electrolytic Con-
denser does not attack aluminum
and since both electrodes are
made of aluminum there is no
voltaic action which would tend
to produce a chemical action re-
sulting in the decomposition of
the elements of the cell and the
production of electrical currents.

In some types of electrolytic
condensers which employ alumi-
num as the anode and another
metal as the cathode and employ
an electrolyte which attacks such
elements, all the conditions for
voltaic action of a greater or less-
er degree are present, and may
result in corrosion and the gen-
eration of currents which may af-

at the beginning and at the end
of the tests showed no apprecl-
able loss in weight, proving con-
clusively that no loss of electro-
lyte results during the course of
their operation.  Aerovox Hi-
Farad Dry Electrolytic Condens-
ers may truly be said to IM-
PROVE WITH USE.

Page 6

fect their op over a long
period of time.

It must also be remembered
that whereas the current flowing
through the electrolyte of any
battery is usually rather high,
rising to as high as several hun-
dred amperes at times in heavy
duty batteries and tending to pro-
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Are Taking the Country by Storm

condensers, during the first few
seconds after the power switch is
turned on, or when volt-

characteristics of the condensers
insure long life and safety against
i overload

ages are applied, limits the peak
“no-load” voltages applied in the
receiver circuits during the inter-
val that the tubes are heating up.
This feature prevents the appli-
cation of unduly high peak volt-
ages in the circuits, thus protect-
ing bypass condensers and other
elements against excessive volt-
ages.

Long and Efficient Operating
Life

Hi-Farad condensers have been
on life test racks for 24 hours a
day over a period of over 10,000
hours which is equivalent to ap-
proximately ten years of normal
service at three hours a day.
Careful examination and exhaus-
tive tests after such service show
no signs of weakening the unit in
any way, proving that the actual
life of these condensers is many
times the useful life of any set in
which they may be used.

It is interesting to note that the
dielectric film of Aerovox Hi-
Farad Dry Electrolytic Conden-
sers actually improves with use,
since the longer they are connect-
ed across a source of voltage, the
tougher the film becomes, thus
improving the dielectric and leak-
age properties of the film.

The effect of shelf life on cap-
acity and leakage is neglible and
may be disregarded altogether,
since the capacity and leakage be-
come normal shortly after the

is put in

again.
The self-healing, surge-proof

output of a rectifier show only a
slight increase in capacity from 8
to 8.1 mfd, and a definite im-

The use of al through-
out with a special electrolyte
whu:h does not attack aluminum,

ibility of harm-

in leakage and power
factor characteristics.

They are unaffected by climatic
or heric conditions.

ful galvamc action and corrosion
of the elements. The result is
long life and freedom from ser-
vicing troubles.

Stable Under All Conditions
of Operation
The characteristics of Aerovox
Hi-Farad Dry Electrolytic Con-
densers remain practically con-
stant under all normal and some-
what abnormal operating condi-
tions. They will continue to func-
tion efficiently at temperatures as

low as 40 degrees below zero F.
and may be operated at temper-
atures as high as 135 degrees F.
when used at peak voltages not
exceeding 400 volts D.C. When
used at higher voltages up to 500

Low Leakage Current

" The leakage current of all
types of electrolytic condensers
as compared to wax paper con-
densers is naturally higher, due
to lower insulation resistance of
the dielectric. Within very wide
limits however, this leakage cur-
rent has very little effect on the
relative filtering efficiency of the
two .types of condensers, micro-
farad per microfarad of capacity.

Leakage current characteristics
of electrolytic condensers of any
manufacturer will vary widely
from .02 to .5 milliamperes per
microfarad after being connected
to a source of rated voltage for
five minutes. Leakage current
characteristics should never be
taken until after the condenser is
connected across the rated volt-
age for at least five minutes.

The leakage current of most
electrolytic condensers will fall in
the range of from .05 to .1 mil-
liampere per microfarad at rated
voltage after being connected
across voltage for five minutes.

After long periods of idleness
the leakage current may be ex-
pected to be higher for the first
few seconds after it is connected
across the voltage source. After

volts D.C. peak, the
should not be operated at higher
than 120 degrees F. for best re-
sults. Hi-Farad condensers have
been operated at temperatures as
high as 170 degrees F. for test
purposes ‘although such excessive
operating temperatures are not

x>

ngs for Hi-Farad Condensers

Universal Mounting

recommended for normal use.
Exhaustive tests of capacity,
leakage and power factor covering
periods of 2,500 hours and more
of Hi-Farad condensers at the
Page 3

five , the leakage
will drop down to normal and re-
main at that value during normal
continuous and intermittent op-
eration. The leakage current
characteristics of Aerovox Hi-
Farad condensers improve (be-
come lower) with use. After con-

stant use, the leakage current
drops to a much lower value than
that of wet electrolytic conden-
sers.

(Cont. on p. 7, bottom of col. 1)
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An Interesting Catechlsm on Aerovox

THE questions listed in this
article are taken from written
and verbal inquiries made by radio
engineers, purchasing agents, and
experimenters regarding the op-
erating characteristics of Aerovox
Hi-Farad Dry Electrolytic Con-
densers.

We take pleasure in answering
every question with data based
on proved engineering principles
and exhaustive laboratory and
field tests. It is obviously im-
possible in the limited space
available to go into great detail
on any subjects requiring involv-
ed technical discussions. In such
cases, therefore, a general state-
ment of the principles involved
is given. We shall be glad to
discuss at length, with interested
engineers, purchasing agents and
manufacturing executives, any
phase of the subject on which
further information is desired
and to substantiate any state-
ments we make in our answers
with definite, incontrovertible
proof.

QUESTION NO. 1

Is there any possibility of film
formation on the cathode plate or
can of the Hi-Farad Electrolytic
Condenser?

ANSWER.

It is impossible for any film to
form on the can of the Aerovox
Hi-Farad Dry Electrolytic Con-
denser. In the Hi-Farad con-
denser the can merely serves as a
protective container, and a
means of mounting and making
an _electrical connection to the
cathode plate which is electrically
connected to the can. The can
is not in contact with any electro-
lyte as is the case with wet elec-
trolytic condensers. As far as
the possibility of film formation
on the aluminum cathode plate of
the Hi-Farad condenser is con-
cerned, this is also impossible;
first, because a special grade of
aluminum, selected because of its
non-filming properties, is used for
the cathode, and secondly, be-
cause the electrolyte used in the
Aerovox Hi-Farad Dry Electro-
lytic Condenser does not attack
the aluminum plate.

This has been itely proved

by microscopic examination and
electrical and chemical tests made
on cathode plates and cans of Hi-
Farad condensers which were dis-
assembled and tested after being
in operation for periods of over a
year under conditions closely

any
harmful galvanic “action whn:h
would tend to cause corrosion of
the condenser parts, thus produc-
ing noise in a receiver and also
shortening the useful life of the
condenser. In the second place,
the use of all‘nmmum for the can,

appr actual
conditions.

One of the best indirect proofs
that no film is formed on the
cathode of Hi-Farad condensers
is the fact that capacity measure-
ments made on Hi-Farad con-
densers after long periods of con-
tinuous and intermittent opera-
tion show no diminution in ca-
pacity. If film were to form, a

AEROVOX
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mount a_condenser
and partly below subpas
very noticeable decrease in ca-
pacity would be expected since
film formation on both positive
and negative plates would be
equivalent to increasing the effec-
tive thickness of the dielectric,
thereby decreasing the effective
capacity of the unit.
QUESTION NO. 2

Are there any advantages in ad-
dition to lower cost for the use of
aluminum as the cathode and can of
Hi-Farad Dry Elecrolytic Conden-
sers?

ANSWER.

Aluminum has many advan-
tages in addition to lower cost,
although that advantage is im-
portant in that it makes it pos-
sible to spend more in the con-

partly above
d\!

thereby the other units
of the receiver, eliminates the ex-
tra cost of plating the can to
match the other units of the re-
ceiver. In the third place, the
use of aluminum, with an electro-
lyte which does not attack it,
eliminates the possibility of intro-
ducing impurities in the electro-
lyte through the action of the
electrolyte on the cathode.

QUESTION NO. 3

Isw't the lower initial leakage of
the wet electrolytic condenser as
against the comparatively higher
initial leakage current of the dry
electrolytic condenser an advantage
in favor of the wet electrolytic type
of condenser?

ANSWER.

The initial leakage during the
first few minutes that voltage is
applied across a dry electrolytic
condenser is higher than is the
case with wet electrolytic con-
densers. This apparent advan-
tage, however, has no real sig-
nificance since the comparatively
higher leakage current exists only
when the condenser has been off
voltage (not in operation) for
periods of several months, a con-
dition that happens only a few
times during the life of a set, and
then only lasts for a very short
time.

As far as the user of the re-
ceiver is concerned, the receiver
operates normally and at full vol-
ume as soon as the receiver is
turned on and the tubes heat up.
The slight additional leakage and
temperature rise during the first
few minutes that the receiver is
turned on after months out of
operation has no measurable bad
effects on the condenser or its
On the

struction of the other
without xncreasmg the total cost
of the uni
In the ﬁrst place, the use of a
single metal throughout the unit
Page 4

other hand, once in operation, the
leakage of the dry electrolytic
condenser drops to a lower value
than that of the wet electrolytic

®
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condenser, a factor in favor of the
dry electrolytic condenser.

The difference in intial leakage
current of the two types of con-
densers is a “talking point” and
nothing more. Similar “talking
points” have been advanced in
the vacuum tube field to deceive
those who are not well posted on
their engineering.  Engineers
know that the plate current drain
of a vacuum tube is not a definite
measure of the eﬂ'iciency of a
tube, yet to this day “gyps” do
a land-office business on poor

scopn:, absorbs water fmm the
moisture in the e to

ANSWER.

counteract any slight loss due to
evaporation, electrolysis and any
other cause.

QUESTION NO. 5

Is any compound such as pitch
used to seal the condenser element
of Hi-Farad condensers to prevent
loss of moisture?
ANSWER.

No sealing compound is used in

Aerovox Hn-Farad Dry Electro-
Iytic C s and none is

tubes by makin;
“tests” which show that the tubes
they are pushing draw higher
plate currents than standard
tubes.

QUESTION NO. 4

Isn't therea dangsr that the moist-
ure contained in the “paste” used as
the electrolyte in dry electrolytic
condensers will cause the condenser
to become inoperative in a com-
paratively short time?

ANSWER.

To begin with the electrolyte
used in the Hi-Farad Dry Elec-
trolytic condenser is not a
“paste.” The electrolyte consists
of a liquid compound which is
thoroughly absorbed by the ab-
sorbent separator used between
the anode and cathode plates,
bringing the electrolyte into in-
timate contact with the elec-
trodes. Since the absorbent ma-
terial effectively holds the elec-
trolyte in place, there is no dan-
ger of the electrolyte spilling out,
so that the condenser is essential-
ly “dry” although the absorbed
electrolyte is of course liquid. In
the next place, the electrolyte
used in Hi-Farad Dry Electro-
lytic condensers is primarily a
non-aqueous composition and will
not evaporate.to any measurable
extent under the normal and ab-
normal conditions met with in
practice. In this respect the elec-
trolyte is much more stable than
the preponderantly aqueous solu-
tions used in other electrolytic
condensers.

In the third place, the electro-
lyte used in Hi-Farad Dry Elec-
trolytic Condensers, being hygro-

necessary because the character-
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istics of the special electrolyte
used are such that it is held by
the absorbent material without
danger of loss. The elimination
of the necessity for the use of
such sealing materials improves
the characteristics of Aerovox Hi-
Farad Dry Electrolytic Condens-
ers by providing better heat dis-
sipating properties, lower leakage
current characteristics and elimi-
nating all possible chance of con-
taminating the electrolyte or
damaging the dielectric film.
Being devoid of sealing com-
pounds, the Hi-Farad Dry Elec-
trolytic Condenser is more com-
pact than units which reqmre the

In d; with Faraday’s
Law the rapidity of decomposi-
tion of an electrolyte depends
largely on the magnitude of the
current flowing through the elec-
trolyte. Since the leakage cur-
rent flowing in an Aerovox Hi-
Farad Dry Electrolytic Condens-
er is so small that it is measured
in micro-amperes, it would take
many years of use to bring about
any appreciable chemical decom-
position.

Further, because of the fact
that no sealing compounds are
used and the highly hygroscopic
character of the electrolyte, the
electrolyte absorbs water from
the moisture in the atmosphere
to counteract the extremely min-
ute loss due to electrolysis.

QUESTION NO.7

Where a condenser is used direct-
ly across the output of a rectifier
tube, the A.C. current through the
camienser will be approximately
equal to the D.C. drain of the load
connected across the filter circuit.
In the case of a receiver which
draws 100 milliamperes, the current
through the first condenser of the
filter (connected across the output
of the rectifier) will be approxim-
ately 100 milliamperes A.C. Will
not this comparatively high current
cause appreciable electrolysis? Also
will not the current alternate so that
during the part of the cycle when
the condenser is discharging cur-
rent will flow in the opposite direc-
tion to the leakage current and tend
to form a film on the cathode of the
condenser?

ANSWER.

It is erroneous to compute the
rate of decomposition of an elec-
trolyte on the basis of the alter-
nating component, since for all
practical purposes no electrolysis
of the electrolyte takes place at
the fr ies present in power

use of such sealing p
QUESTION NO. 6

Does electrolysis, due to the pas-
sage of leakage current, cause de-
composition of the water used in the
electrolyte employed in the Hi-Farad

supply and audio circuits. The
migration velocity of the hydro-
drogen ion, the fastest of all ions,
in a very fluid solution is of the
order of .0032 centimeters per
second At 120 cycles per second,

condenser and affect the operati
of the condenser?
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pres-
ent in a full-wave power sup-



