
EROVOX

OIL -FILLED
TRANSMITTING CONDENSERS

BECAUSE they provide trouble -proof
service over longer periods, these units

actually cost you less than others. Es-
pecially if you drive your equipment at full
power, hour after hour, day after day. Broad-
casters, please take notice!
The mobile character of the oil in these con-
densers functions to prevent any voids within

Featuring:
.100% pure 0000 P.P., for

dielectric, withstanding high-
er temperatures over longer
periods without deterioration.

®Section thoroughly impreg-
nated in both of high-grade
protective oil.

®Encased in hermetically
sealed can, positively pre-

venting seepage or entry of
moisture.

*Special reinforcement in
winding process relieves
strains rectangular type has
clamped sections preventing
pinto flatter.

fatiigkroltege pillar type ter-
mls-not ordinary screws
anda flimsy insulator washers.

fliAnd the well-known censer.
votive Aerovox rating for
trouble -proof service long of.
ter other condensers have
broken down.

Aerovox also offers other types of condensers for
every conceivable need-paper, mic electrolytic-
all kinds, all sizes, all capacities and voltages.ages. And re-
sistors too, from smallest carbon type to largest wire -
wound vitreous -enamel type, meeting your every need.

Ask Your Dealer to Show You the Line!
See these transmitting units at first hand ...examine
the workmanship ... weigh the solid value ... then
draw your own conclusions. Also ask to see other Aero-
vox products. And if you want your copy of our latest
1935 catalog, lust drop us a line.

the tinfoil and paper layers as section expands
and contracts with heating and cooling. A
perfect dielectric oil film is maintained through.
out the section a+ all times. This feature, plus
careful selection of paper dielectric, more
than liberal proportions, and perfected engi-
neering design, insures economical, satisfac-
tory, long -life service.

IN ROUND ALUMINUM CANS

Type 1005-1000v Type 2005-2000v

Cap. Size -Ins. List
Mfds. Dia.-High Price

2 x Sy $3.20
1 2 x 51/4 $4.75

4 21/2 z 5/: kW 2 21/y 6.50
Mounting rings furnished with all sound can units.

Cap. Size -Ins. List
Mids. Dia.-High Price

IN RECTANGULAR SEAMED CANS

Type 1006,1000v Type 2506-2500v

Cap. Size -Ins.

Mids. Dia.-High

Type 1506-1500v

2Z 70::g :2
4 314 z 3 x41 12.00

Type 2006-2000v

247A, s. Tip xt,..tp 192g

5I/ 39. 44 16.50

Lis}
Cap. Size -Ins. Lis}

Mfds. Die. High Price
Price 31 r 3l/e x4/99 $14.00

a ;Pa :VA xx 275:g0'

8.50
Type 3006.3001/v

2 '/Vi 12:;0'
4 124:1,,4% 39.25

Type 4006-4000v
.5 33/4 x 3,/q 4,/a $20.00

; ',AKtsx'41
24.00
30.00

Type 5006-5000v
43/x x 31/4 x4>/, $22.50

I 7%x31/e x 47/ 28.50
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The Construction and Operation
of a Simple Capacity Test Meter

By the Engineering Department, Aerovox Corporation

,.A NUMBER of readers have writ-
ten us regarding the construction

of test apparatus that will be useful in
service work and experimentation to
test the capacity of condensers. A
number of such units have been de-
scribed in past issues of the Research
Worker but they have been concerned
generally with the measurement of the
capacity of electrolytic condensers and
the recent correspondence on the sub-
ject has been more with relation to
the testing of paper condensers. The
unit to be described is useful for test-
ing condensers over a range from .002
to 2.5 mfds. and can be used to test all
types of electrostatic condensers that
are within the above limits of capacity.
In other words the meter will test for
capacity practically every paper con-
denser used in the present day radio
receiver and will also test some of the
mica condensers to be found in such
sets. This test unit cannot be used
to test electrolytic condensers because
the voltage is too great. The same
instrument recommended for use here
can however be applied to the test
unit described in the January, 1934 is-
sue of the Research Worker to make
up an instrument which can also be
used for testing the capacity of dry
electrolytic condensers.

The theory of this capacity test unit
is the simple one of applying a known
voltage to a condenser and measuring
the amount of current that flows
through the condenser. From the read-
ings of current and voltage the capa-
city can be calculated, but to simplify
the matter there is given on page 3 a

chart which makes it possible to read
off the capacity from the chart after
the necessary voltage adjustment has
been made and the current read on the
meter. By resorting to somewhat more
complicated calibration methods than
are given herein more rapid testing
is possible but the. additional calibra-
tion difficultes involved are hardly
warranted in view of the fact that the
number of condensers which must be
checked for capacity by the average
service shop or experimenter are not
sufficiently great as to necessitate very

FIG.1

rapid testing. If the chart given on
page 3 is cut out and mounted along-
side the tester we are sure that most
readers will find the device altogether
satisfactory.

The fundamental circuit Si the
meter is given in Fig. 1. The source of
voltage is the 110 volt 60 cycle a. c.
line. Across the line is connected a
potentiometer P which serves to per-
mit adjustment of the voltage to the
proper value. Theoretically, this po-
tentiometer should be of the continu-
ously variable type, but from the

standpoint of simplicity it can be an
adjustable unit, and the calibration
chart has been based on the use of
such a resistor. The meter I is a 1
milliampere full scale rectifier type
a. c. milliammeter. The resistors R.
and Rs are adjustable type resistors,
and B, is a fixed resistor. These parts
together with the switches required
are listed below:

P Adjustable Resistor, Aerovox
Type 956, 200 ohm Adjustable
Pyrohm Resistor.

I Rectifier type a. c. milliammeter,
Range-1 ma full-scale.

14, Adjustable Resistor, Aerovox
Type 950, 100 ohm Adjustable
Pyrohm Resistor.

R, Adjustable Resistor, Aerovox
Type 950, 750 ohm Adjustable
Pyrohm Resistor.

R, Fixed Resistor, 2,000 ohms,
Aerovox Type 931.

L Ordinary low watt electric lamp.
Sw,, Swe Single pole single throw

button type switches.
Ow, Three point contact switch.
V 100 volt a. c. voltmeter.

The various parts can be laid out in
any convenient manner. If a panel is
used, the only parts that need be on
the panel are the meters and the three
switches. The lamp L is a short in-
dicator and while it can be mounted
in the rear some arrangement should
be made so that the light from it is
visable to the operator.
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After the units are mounted in place
the calibration of the various ranges
must be carried out. All this really
involves is adjustment of the two re-
sistors R, and 12, to the proper values.
This can conveniently be done as fol-
lows:

Temporarily connect the meter as
shown in Fig. 2 to a small filament
transformer, 6 to 10 volts, across the
secondary of which is placed a low
resistance potentiometer R. Switch
8w, should be open and switch Sw.
should be closed. The switch Sw,
should he placed on the contact cor-
responding to "Range 2" which is the
position to which the 750 ohm resistor
is connected across the meter. In
series with the capacity meter itself
connect a 10 milliampere a c. milliam-
meter at the point marked A in Fig.
1; this meter is shown as A in Fig. 2.
The two terminals marked "Teat"
should be shorted.

Now move the arm of the potentio-
meter R to the end marked 2 in the
diagram Fig. 2. In this position no
voltage will be applied to the capacity
teat meter when the transformer is
connected to the power line. This
point is very important because a mis-
take may burn out the low range
milliammeter.

Now connect the transformer to the
110 volt line and very gradually move
the arm of the potentiometer It at the
same time watching the two meters.
The job now is to adjust resistor R.
to such a position that the meter I
will read full scale when the other
a. c. nailliammeter A reads 10 milli-
amperes. This is best done step by
step. If the meter A reads 10 milli-
amperes before the meter I reads full
wale then the resistance of R, must
be increased; if the meter A reads less
than 10 milliamperes when the meter
I reads full scale then the resistance
of R, must be decreased. The best

cimethod is to read the two meters, de-
de what adjustment must be made,

then bring the slider of the potentio-
meter R to the zero voltage position
before the actual adjustment in R, is
attempted. When the resistance of R,
has been made such that the meter I
reads full scale when the meter A
reads 10 milliamperes the calibration
of the "Range 2" is completed. It is
now necessary to calibrate "Range 3."

This is done in the same manner as
described above. The only change nee-
essary is that the meter A must be
replaced with one which will read 100
milliamperes a. c. The problem here is
to so adjust R. that the meter I will
read full scale when the meter A

reads 100 milliamperes. When this
has been accomplished the calibration
of the unit is complete and the meter
is ready for use.

It should be realized that the accur-
dcy obtained from the instrument will
epend greatly upon the care with

which the above adjustments of
and R. are carried out Furthermore
when the proper adjustments have
been found means should be taken to
prevent any change in the adjustment.
If the slider type resistors are used
the clamping nuts should be well
tightened in place.

FIG .2

The unit can now be restored to its
original condition as shown in Fig. 1

and when this is done it is ready for
use. After the unit has been connected
to the 110 volt line the slider on the
resistor 12 should be adjusted to the
point where the
volts. The voltmeter should read 100
volts at all times. If the voltmeter
does not read 100 volts the capacity
reading will be somewhat inaccurate
but ordinarily a few volts more or less
than 100 will not be found to be of
importance especially in view of the
fact that the condensers themselves
are made generally to tolerances in
the order of plus or minus 10 per cent
or even more. Since the condensers
may be 10 per cent higher or lower
than their rated value a few per cent
inaccuracy in the meter reading is not
of prime importance. If the line volt-
age fluctuations are considerable it
may be necessary to use a regular ad -
instable potentiometer at P.

To testa condenser the procedure
is as follows:

1 Connect the range switch to
"Range I."

2 Close switch Ow,
3 Open switch Sw.
4 Connect the condenser to be

tested across the two test ter-
minals.

If the lamp L immediately lights,
the condenser is shorted and no fur-
ther tests should be made. If the lamp
does not light then the condenser is
not shortetd and it can be tested for
capacity. This is done by closing
switch Sw, and then opening switch
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Sw,. If the meter reads more than 0.1
mA the reading should be noted and
the corresponding capacity determined
from the chart. If the meter reads less
than 0.1 then the range switch Sw.
should be moved to "Range 2" and
the meter read. If however the read-
ing is still too small to obtain a good
reading the "Range 3" can be used. In
any event the capacity is always de-
termined by reading from the chart
the capacity in marls. corresponding
to the meter deflection and the range
used.

For example suppose that a con-
denser was being tested and it gave
reading of 0.5 mA on "Range 2."a
Then from the chart page 3 the capac-
ity of the condenser must be 0.131
mfd. If on the other hand the read-
ing was 0.8 mA on "Range 1" then
the capacity would be 2.1 mfd.

The instrument can be made some-
what more foolproof and simpler in
operation if the switches Sw, and Iwo
are both combined into a single switch
of the momentary contact type. In
this type of switch the normal posi-
tion would be such that Iwo would
be open and Ow, would be closed.
Then if the condenser has been placed
across the test terminals and the lamp
does not light the switch button can
be pressed which will cause the switch
across L to close and the short cir-
cuit switch across the meter to open.
In this manner it would be impossible
for the operator to leave switch Sw,
open which would result in a burned
out meter if a shorted condenser was
placed across the test terminals with
the switch Sw, in the open position.

The type of capacity test meter de-
scribed in this issue differs from other
types of test meters in that essentially
uniform scales are obtained which is
not the case in ordinary types of in-
struments which use a resistance in
series with the circuit to prevent meter
damage -an advantage from this
standpoint but a disadvantaage from
the standpoint of scale uniformity.

This instrument is not presented as
one designed for the accurate measure-
ment of condenser capacity but rather
as a means to permit the determina-
tion of condenser capacity within what
are in most cases commercial toter -

s. The errors involved are too
large -the rectifier type meter alone
may have an error at full scale deflec-
tion in the order of five per cent -for
accurate work, bat in most cases, ser-
vice work requires the determination
of what we might call then ominal
capacity and the meter should prove
effective for this purpose.
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lJ METER READING
The abo chart can be cut out and mounted either directly, on the inside cover of a case provided for the unit, or on
cardboardve for use in conjunction with the meter described in the accompanying article.
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