What Adjustimount means :

Units can be stacked and mounted as a
group. Fig. 3 shows two units mounted flat,
with lugs held by single screws. Fig 4
shows three units mounted flat, with lugs
soldered together. Fig. 5 shows two units
mounted upright, with soldered lugs.

Numerous other mounting arrangements will
suggest themselves, with this handiest of
mounting means.
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But now comes stll greater convenience—
the Adjustimount feature in place of former
mounting flanges. A mech: | convenience
fully matching the electrical convenience.
And that makes these handy electrolytics
handier than ever before.
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Elongated mounting holes of lug

use of existing screwholes vumbly xp.cod
as in Fig. 6.

If preferred, unit can b. mounted edge-
wise, as shown in
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The Use of Mica Condensers

in Transmitters

By the Engineering Department, Aerovox Corporation

THE types of condensers employed
in amateur transmitters mcy be
divided into four groups: electrolytic

maximum a.c. working voltage regard-
less of frequency which is very far
from the truth. All condensers heat

paper
condensers, alr-dlelectnc variable con-

densers and mica condensers.

The first two groups, which are em-
ployed in the power supplies, have
been discussed in previous issues of the
Research Worker. Employing several
condensers in series in order to adapt
them to higher voltage was described
in the June 1935 issue of the Research
Worker; this can be done both with

ic and paper

The air-diel i is out-

up due to the current that
is flowing through them. This current
is out of phase with the impressed
voltage, it is true, and serves to charge
and discharge the condenser all the
time. However, there is some heating
due to current flowing through the
terminals and the plates and there are
some losses which are transformed
into heat. Consequently, there is a
definite limit to the amount of current
the condenser can carry, or rather to
the power which can be dissipated by
a condenser. This power remains ap-

side of our province and will not be
considered here.

Mica condensers are employed most-
ly for bypassing plate, screen, grid or
filament circuits. The required rating
for these condensers has been a mys-
tery to many and few understand why
it is necessary to employ condensers
with a 5000 volt rating when the high-
est voltage applied to the plates of the
tubes is only 1500 volts.

There is also a widespread belief
that the mica condenser can stand the

the same for all frequen-
cies but since the reactance of the
condenser varies, the permissible cur-
rent varies with frequency and with
the capacity.

There are then two maximum rat-
ings to the mica condenser, neither of
which should be exceeded; the first is
the voltage rating, while the second
is the current rating which varies with

* frequency and capacity.

It will be shown later that at certain
frequencies one will be limited by the

voltage rating only because that limit
will be exceeded before the maximum
current rating has been reached; this
happens at low frequencies and for
small values of capacities. However,
at higher frequencies and for higher
capacities the current increases for the
same applied voltage and soon it is the
current rating which is the first to be
exceeded. This happens at high fre.
quencies and practically always at fre-
quencies employed by amateurs. In
these cases the condenser is badly
overloaded when the applied voltage is
still way below the maximum voltage
rating.

In arder to use¢ mica condensers in-
telligently, the designer must deter-
mine current, voltage and frequency
whereto it will be subjected and then
he should determine which condenser
will be satisfactory for the purpose.

Let us discuss the second require-
ment first for this is the easiest one of
the two. The figures 1 and 2, on page
2 of this issue give the maximum cur-
rent ratings for various types of con-
densers which are most popular for
use in amateur transmitters.

Figure 1 refers to the mica con-
densers types 1771, 1772 and 1773. The
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and 2500 volts respectively. The
maximum d.c. working voltage of
these condensers is 1.4 times as high:
700 volts for type 1771, 1750 volts for
type 1772 and 3500 volts for type 1773.
When the condenser is subject to both
a.c. and d.c. voltages, the sum of the
d.c. voltage plus the peak a.c. volt-
age should not exceed the d.c. work-
ing voltage rating.

The maximum current ratings are
given in Figure 1. Suppose a .00025
fifd. condenser is T e used at 1000
ke The chart is consulted and the
intersection of the oblique line marked
1000 ke., and the vertical line marked
.00025 mfd. is located. The horizontal
line is followed from the intersection

Figure 1 is still above the 1773 cut-off
line. It is not until the frequency is
lowered to about 120 kc. that all three
types are limited by the voltage rating
(for the .00025 mfd., size only).

Figure 2 gives similar information
on the mica condenser types 1881, 1882
and 1883, The maximum a. c. working
voltage for these types is again 500
volts 1250 volts and 2500 volts respec-

1774 £ maximum ac. working voltage for the current rating and not by the vol: 27iCE
’ these types are 500 volts, 1250 volts age rating because the intersection on 1000

where f is in kc. and C in microfarads.
E in volts, I in amps.

The cathode-ray oscillograph can
also be used as a measuring instru-
ment. Connecting the vertical plates
across the condenser one can measure
the height of the pattern which can
be read in volts when the sensitivity
is known. The current can then be
calculated as before.

pwitmsé. M When it toines to talculatioff of the

current or voltage, it may become
complicated but this is a way to do it.
Referring to Figure 3, which is a dia-
gram of an r.f. power amplifier stage,
C,, C,, C, and C, are usually mica con-

ING VOLTAGE OF UNIT. VOLTAGES CORRESPONDING TO VALUES to the left and the maximum current c2 densers. The preferred size seems to

SELOW CUTT LINES ARE I EXCESS G THE AATED VOLTAGES. rating is found to be 195 amps. be 002 mfd. The current Aowing

; through C, is equal to the r.f. current

This intersection, as will be noted, flowing _through ""1 '“E‘ a"‘f 'h‘:

lies below the 1771 cut-off line which N O R U

4 1 means that the voltage rating of the B+ p B SO LA, (LG B
L6031

TYPES 1881,
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1771 type condenser will be exceeded
with less current than 1.95 amps. and
for this type one needs to pay atten-
tion to the voltage rating only. On
the other hand, if the condenser is of
the 1772 type, the maximum current
just found will not result in too high a
voltage and it is the current rating
which should be observed.

Note that the above results deter-
mine whether a type 1771 would be
satisfactory or not. If the applied r.f.
voltage is to be higher than 500 volts,

50t suitable ,and a.

1772 can be used unless the rf. cur-
rent is going to be more than 195
amps.

As a further illustration of the ef-
fect of frequency, suppose the fre-
quency was lowered to 500 kc., then
the mamximum current rating would
be 1.35 amps. But this point is below
the 1772 type cut off line. So this type
condenser, at 500 kc. would be limited
by its voltage rating since the current
of 1.35 amps would result in too high
a voltage.

Fig. 3

tively and the maximum d. c. working
voltages are 700 volts, 1750 volts and
3500 volts respectively. The use of
this chart is exactly the same as the
one in Figure 1. The previous ex-
ample and the one indicated on the
chart should be sufficient to make its
application clear.

Determining the amount of current
actually flowing through a bypass con-
denser or the voltage across it will no

“doubt’be the hardest task for the aver-

age amateur. These quantities can
either be measured or calculated.
Since most amateurs have a radio-fre-
quency ammeter, it is a good plan to
place such a meter in series with the
bypass condenser in question in order
to measure the current. It is true
that the insertion of the ammeter
changes the conditions somewhat but
it would give an approximate idea.

The vacuum-tube voltmeter is an-
other means of determining the volt-
age or the current. Measure the volt-
age across the condenser with the v.t.

passes twice as much current as C,
and C. Approximately, the current
through C, cannot be more than .7
times the direct plate current.

On the other hand one may con-
sider the tube as a generator with a
voltage of mu times the applied grid
voltage. This voltage is applied to a
circuit consisting of the tube’s a.c. re-
sistance, the equivalent resistance of
the tuned circuit, C,, and the two con-
densers C, and C: in parallel. When
all these impedances are known the
current can be calculated. It will not
be a great error to ignore the bypass
condensers and consider the tube and
the load in series. The tube’s a. c.
plate resistance can be obtained from
the manufacturer’s ratings and can
also be taken from a family of plate
characteristics. The equivalent resis-
tance of the parallel tuned circuit is
given by the equation

CR
Ri=—1 —

where R, is the equwalent resistance
of the circuit and R is the r.f. resis-

I .
- 1 .

T i The same size condenser of the 1773 voltmeter and calculate the current by tance of the coil plus the r.f. resis-

~ 3 4 ) ( ) series however would be limited by the equation tance of the tuning condenser.

Page 2 . Page 3

001
CAPACITY IN MICROFARADS
Fig. 2



