Durability plus Compactness

R ADIO assemblies become smaller and
smaller. Operating periods become more
frequent—and longer. Hence compactness
must be combined with durability. And that
spells the metal-can type electrolytic reduced
in bulk without impairing its characteristic
dependability in constant, long-life service.

That is precisely the purpose of the new
AEROVOX GLS Series, featuring:

COMPACT CAN
ELECTROLYTICS

TYPE GL

* Marked reduction in bulk compared with stand-
ard units of same voltage and capacity.

in insulated metal can, with

ting flexible leads.

*Designed for inverted mounting, including
threaded hard-rubber stud, lock-washer and nut.

* Conservatively rated for constant, trouble-free
operation over long service life.

* Available in 250 and 450 working volt ratings,
and most popular capacities.

Type GLS-5 ELECTROLYTICS
525 Volts Surge Peak—450 Volts D.C. Working

Cap. Dimensions List Price

4 1x2-3/16 ins. $0.85

8 1x2:11/16 ins. 1.05 :
12 1x3-3/16ins. 140

16 1 x4:3/8 ins. 1.55

Type GLS-250 ELECTROLYTICS
300 Volts Surge Peak—250 Volts D.C. Working

Where space is at a premium, when depend-
able service is insisted upon, and for the lean

ap. Dimensions List Price ocketbo ies wil

s Ry e P ok, the GLS Series will answer your
8 1x2:14/16 ins. 95 needs.

12 1x2-11/16 ins. 1.10

16 1x33/16ns. 135

= He h
See Your AEROVOX ]obber e has been selected to serve you locally

with an adequate stock for proper selection
and prompt delivery. He can best advise you regarding condenser and resistor problems. Ask
him for our literature—or write us direct.

AEROVOX CORPORATION

70 WASHINGTON STREET, BROOKLYN, N.

Sales Offices in All Principal Cities

Radio Editors of |
megetines and news- |
are  hereby

H."..HOOVER

The Aerovox Re-
| search Worker is o
monthly house organ
of the Aerovox Cor
poration. It is pub-
lished to bring o
| the Radio Experi-
menter and Engineer
i authoritative, first
hand information on
condensers and resis- |

VOL. § NO. 4

APRIL, 1936

50c per year in U.
60c_per year in Ca

Types of Condensers and Their Applications

By the Engineering Department, Aerovox Corporation

OST of us know that a condenser
consists of two conductors sepa-
rated by an insulator. According to
the kind of insulating material em-
ployed, condensers can be divided into

the other hand it can be made smaller
and will withstand a higher voltage
than the air condenser. Moreover, the
price is relatively low for condensers
of small capacity. The variable mica

of the compression type is

)t
the types:
condensers, usually variable, mica con-
densers both fixed and variable, paper

still much employed in i. f. amplifiers
and as a trimmer although it is gen-
erally ded that the capacity

These are the types at present in use
in receivers, but of course other types
find application in transmitters, such
as oil dielectric condensers, and some
which use both glass and oil.

When designing and building a re-
ceiver it is not always evident which
of the types will best perform a given
function. Therefore this article will
briefly discuss the various condensers
employed in a typical modern receiver
and indicate the various types gener-
ally considered best for each task.

Air dielectric condensers are su-
perior from a standpoint of efficiency,
constancy of capacity, but are bulky
and expensive. Next in order comes
the mica condenser. The fixed mica
condenser usually is sufficiently con-
stant for use in tuned circuits, al-
though it is less efficient than the air
condenser and not as constant. On

varies somewhat due to humidity.

Paper condensers are not quite so
constant and efficient as the two pre-
ceding kinds but on the other hand, a
larger sized condenser of this type can
be made more economically and will
be used where the cost of the other
types of the same size would be pro-
hibitive. Finally, the electrolytic con-
denser, enables us to obtain very large
capacity-values at low cost. It has
certain limitations, such as polarity,
power factor, but this does not seri-
ously interfere with its usefulness in
certain fields.

Now let us turn to the circuit of
Figure 1. This is the schematic dia-
gram of a typical all-wave receiver
but with only two of the coil sets
shown so as not to complicate the
drawing too much. The other ranges
employ coils and trimmer condensers

similar to the two ranges shown. Con-
densers C1, C2, C7 and C8 are trim-
mers connected across the r. f. and
the first detector coils. The use of
mica compression types is nearly uni-
versal. Slight variations in the capa-
city will bring the receiver slightly out
of line but does not affect the dial
setting which is controlled entirely by
the oscillator. Therefore, even if very
accurate calibration is required, it is
often felt that the added expense of
air-dielectric trimmers is not war-
ranted.

C4, C14 and CI1S5 are the tuning con-
densers and these are of course of the
customary three-gang air-tuned type.
Cs, C6, C17, C18 and C19 are em-
ployed to bypass r.f. and if. currents
around resistors. For the average all-
wave receiver paper condensers will
be employed. The value of the con-
denser depends on the resistance of
the circuit to be by-passed and the
frequency. The bias resistor of the
first r.f. tube is generally a few hun-
dred ohms. The size of the condenser
is now usually .1 mfd. This should
prove a satisfactory arrangement for
most purposes. Some designers of
special receivers have gone farther
and use sizes of .5 and even 1 mid.
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There are also special cases such as
ultra-high-frequency receivers which
call for smaller condensers due to the
higher frequency. Mica condensers
are used exclusively for such purposes.

Condensers in the plate and screen
circuits, such as C6, C17, C18, C22 and
C23 are generally used in conjunction
with a resistor of 1000 ohms in the
plate circuit and many thousands of
ohms in the screen circuit. A size of
.1 mfd. is often used but some use .05

due to possible variations in their ca-
pacity, nor cause any reduction in tun-
ing range and they should be equal if
possible. From the standpoint of the
design of a.wv.c. systems, the leakage
resistance should be high. The types
used are either paper or mica depend-
ing on the required size. If the size
of C3 is very much larger than C4,
small variations in the capacity do not
appreciable alter the capacity of the
two in series because it will be smaller
than the smallest. On the other hand,

densers of .01 and 015 mfd. are being
used in some receivers.

C 10, C11, C12 and C13 are the trim-
mer and padder condensers employed
in the oscillator circuit to make it track
with the r.f. tuning condensers. When
high precisionisrequiredair-tuned con-
densers are desirable but they are not
used much except in special receivers
for amateurs which employ band
spreading. In the majority of cases,
condensers with mica dielectric are
employed for the purpose. The trim-

or even less. The reader will also find
designs which omit the filter in one or
more stages. Generally some kind of
filtering will be required where there
are two successive stages working at
the same frequency.

C3 and C9 are condensers which
serve as filters for the a.v.c. system.
They are also in series with the tun-
ing condensers C4 and C15. There-
fore it is important that they should
not cause any appreciable detuning

HOV.AC.
Fig. 1

if C3 is not very much larger than
C4, it ‘becomes important that the
value remain the same and that the
two condensers in the two stages re-
main the same. There is also the ques-
tion of power factor. Since the con-
denser is used in a tuned circuit, a low
power factor is desirable. All the pre-
vious considerations would point to the
mica condensers as the best solution,
but it becomes uneconomical to use
it when the size is .05 mfd. Mica con-
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mers, C10 and C12 must be variable
for all ranges. The padder condensers
generally have to be of a rather large
size. The required capacity for the
broadcast band employing a 456 ke.
intermediate frequency is in the neigh-
borhood of 400 mmid., or slightly more.
If the intermediate frequency is 175
kc., the required size is somewhere
near 750 mmfd. For the short-wave
bands the values become larger, up to
2000 mmfd. and more. In the smaller
inexpensive receivers, these padders
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are often fixed condensers of the mica
type and one also encounters fixed
paper condensers. Other sets have
the mica compression type for the
two highest-wavelength ranges and
fixed ones for the short-wave ranges.
Then there are some designers who
use a mica condenser in parallel with
a small mica trimmer. These arrange-
ments are satisfactory unless very ac-
curate logging is required; in that
case the air-tuned padder and trimmer
is the only solution.

The grid condenser C16 is always
a mica condenser. Now we come to
the variable condensers in the if. am-
plifiers C20, C21, C24 and C25. The
capacity value of these trimmers is
somewhere between 70 and 100 mmfd.
as an average.

. . A
C type mica

are used for the purpose. In recent
years, high quality receivers have been
built which employ the air dielectric
type in order to obtain greater con-
stancy of adjustment.

C28, in the a.v.c. system usually has
a value of .05 mfd. and is of the paper
type. Since it is used in a high resist-
ance circuit the leakage resistance
should be high. €26 and C27 serve to
filter the r.f. component from the out-
put of the detector. Since rather small
condensers are used here, the mica
type is most often employed. The
capacity value of these condensers
may be .0001 mfd. In these days of
high-fidelity receivers it is necessary
to make the by-pass condenser as
small as possible because the higher
audio frequencies might be by-passed
too. The trend is at present towards
using only one condenser and reduc-
ing its size to .000075 or .00005 mfd.

C29 is employed to by-pass audio
frequencies because the triode section
of the tube is an audio amplifier. Be-
fore the advent of high-capacity elec-
trolytic condensers it r.ever was pos-
sible to get a big enough condenser
so as to amplify the low notes ade-
quately. The bias resistor of the tube
is in the neighborhood of 2000 or 3000

ohms. If this is shunted by a 1 mfd.

paper condenser which used to be the
practice, the impedance of the com-
bination is still over a thousand ohms
at 100 cycles. Here indeed the bigger
the condenser, the better. The low-
voltage high capacity electrolytics
serve the purpose admirably. Conden-
sers of 50 mfd. at 50 volts are popular.

C30 should be a condenser with a
capacity large enough to give proper
bass response, and it shculd have a
Jow leakage because leakage will cause
a change of bias on the next tube
which will destroy the quality and
maybe the tube. With the usual sizes
of grid-leak, the value of C30 ranges
from .1 to .01 mfd. There are very
few audio amplifiers which employ
larger condensers unless they are de-
signed for special purposes. A good
paper condenser will serve.

The tone-control condenser C31 is
generally a paper type with a capacity
of .05 mfd. or thereabouts. Some dif-
ferent designs are now used which do
not employ the variable resistor but
use a variable condenser instead; this
is then a mica compression type.

C32 is another condenser which
must provide an easy path for low
frequencies around a low resistance.
A large electrolytic condenser with a
low voltage rating has to be em-
ployed. There are several alternate
ways of obtaining the bias for this
tube, as described in the previous is-
sues of the Research Worker. The
bias can be obtained from a tap on a
choke in the negative lead of the
power pack. In this case, if the series
resistance is high, a smaller paper

condenser can be used.

C33 is often fouad necessary to re-
move some of the hiss and frying
noises in circuits with a pentode out-
put tube. A paper or a mica conden-
ser are found in today’s receivers with
tubular paper types in the majority.

In the powerpack, C34 and C35 are
of the high-voltage electrolytic type.
Hardly any receiver in existence uses
any other type. Some designers find
that the electrolytic condenser does
not provide a satisfactory by-pass for
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rf. current and wishing to filter the
B-supply for disturbances in the line,
a paper condenser, C36 is connected
across the electrolytic condenser. The
hum-voltage passes through the big
condenser and the r.f. passes through
the smaller paper condenser.

C37 is another condenser which
shunts a low resistance. The fre-
quency in question however is high so
a paper condenser of .1 or .5 mfd. will
be found to work well.

€38 and €39 which filter the line are
usually paper condensers with capa-
cities between .1 and .5 mid. each.

APPLAUSE FRCM THE
ANTIPODES

A manufacturer, like an actor, does
like a bit of applause now and then as
an indication of how his products are
faring. That is why AEROVOX is
especially pleased with the comments
of H. B. Davey of 239 Charles Street,
Launceston, Tasmania—just about on
the opposite side of the globe from
Brooklyn, N. Y.

“In Australia (just north of Tas-
mania) Aerovox are becoming hard
indeed to procure; in fact, I have a
very special job under construction
for my own use—the fruit of over 12
months spare-time work—that is hung
up because I find it impossible to se-
cure one only 0.01 400-volt Aerovox.
I've searched without result; there-
fore, this job will go up on the shelf
until this can be secured. I will not
under any circumstances leave this
special job with one weak link, which
by adopting any other make would be
the case,” writes our Tasmanian radio
man,

“I trust these lines will clearly con-
vey to you the absolute faith with
which I rarard your products; faith
only gained by ths loyal and splendid
service rendered by these condensers
consistently over so long a period. I
think it may be safely said that your
product is regarded with affection.”
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Dear Readey ¢P the {
Research Worker:

Like the Yphone operator we must break in t0 say that your time is up = - -

osoyour subseription expires with this, the December issue

T

ces and it is necessary that we limit our cireulation . ta paying subscriptions J
80 as to keep the printing and postage within bounds

¢ «++ even though we would like nothing better than to keep on sending the
. Research Worker to you and our thousands of good friends.

S0, please help us to keep you posted on up=to-the-minute developments in radie

soo €specially since our engineers sare preparing a new mass of helpfuly new data
for appearancs in the next twelve issues - -

C- o+» and we went to make sure you get the benefit of that technical aid.
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