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ELECTRICAL COMMUNICATIONS TECHNIQUE
AND ITS APPLICATIONS IN ALLIED FIELDS

RECENT DEVELOPMENTS IN MICA CONDENSERS
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Froune 1. Photograph of a TypE 505 Condenser
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dielectric loss tremendously. Tn fact,
the presence of such moisture can be
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hot plate during assembly so that the
clements are between 250° F. and

F.. thus insuring dryness until
they are finally sealed in their con-
tainers.

The next problem after the condenser
is thoroughly dried is to keep it in that
condition. This has been solved by
placing the assembly
gether with a mixt
ground cork, and enclosing it with a
seal of rosin and beeswax. Silica gel is a
very active desiceating agent. It will
adsorb about 30% of its own weight in
water and will maintain, in a closed
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Beeswax s Rosin Seal

Ficune 2. Cross section of a TxvE: 505 Con
denser showing the method of construction

The cases have less than a cubic inch
ce. Enough silica gel is
sealed in to adsorb all of the moisture
that can be present in completely sat-
urated air 10 a volume of 2000
the free air in the containers hefore it
willaturats. That i, therecan be 2000
to leakage

of free air 5

midity at room temperatures. It
is estimated that it will take perhaps
fifty years before this much breathing

e important cause for an
increase in power factor is physical
damage 1o the mica. Mechanical in-
juries, such as tiny scratches or any
other accident that disturbs the crys-
talline structure, will cause large di-
electriclosse:
of mica that is used in these condensers
is very carefully inspected for physical
damage. Thus, the two important
causes for high diclectric loss have been
taken care of, and, as a result, the con-
densers possess a remarkably low phase
angle.

use of this, each piece
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1

Ficuns 3. Variation of the capacitance of a
mica condenser with pressure

Figure 2 shows in cross section how
the Type 505 Condensers are as-
sembled.

The only other place where some
electrical loss can be expected is in the
possible absorption of power in the
mounting case or the desiccating com-
pound. The latter is eliminated because
the field in it is essentially zero. The in-
ternal wiring and terminal arrange-
ments are such that the electrostatic
field through the case s very weak.

For this reason, ordinary moulded
bakelite could be used. However, the
added loss due tousing a standard bake-
lite case can actually be measured be-
cause of the low power factor achieved
in the condenser itself. Therefore, a
low-loss bakelite composition is used,
the clectrical loss in which is a fraction
of that in hakelite. It is especially com-
pounded for low-loss operation and is
designated "XN-262 Natural” by the

sure in a mica condenser will cause very
appreciable changes in_capacitance.
Figure 3 indicates how this change in

@
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of a 400 uuf Tyre 505 Condenser.

Nm that the effect of the metal is important
only at high radio frequencies

capacitance looks when plotted against
pounds per square inch pressure as ap-
plied to the condenser stack. The curve
is asymptotic and has a pronounced
knee at approximately 2000 pounds
per square inch. Since it is evident that
changes in temperature will vary the
pressure and, hence, the capacitance,
the pressure on these condensers
justed well beyond the knee of the
curve where the change in capacity
with pressure is small.

As the temperature changes, a part
of the contraction or expansion of the
material with the resultant change in
pressure is compensated for in the con-
struction of the units. The amount that
remains will vary the pressure some-
what, but, due to the fact that the
change occurs over the flat portion of
the curve, the total change in capaci-
tance from this cause amounts to an
exceedingly small increment. The tem-
perature_coefficient of capacitance
less than 0.006% per degree Centi-
geads feom 0 to 50° Centigrade.

As has been mentioned previously,
the clectrical loss in the condenser is

L (516) 3345950 200 009358 A, (516) 545068
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slight. Any condenser can be repre-
sented as a pure capacitance in series
with a resistance which represents the
electrical losses in it, the combination
of the resistance and capacitance being
an indication of the power factor. The
series resistance representing the loss is
called the equivalent series resistance.
Figure 4 indicates the variation of this
th frequency.

The curves show how the losses d
vide between the metal parts of a typi-
1 Tyre 505 Condenser and the mica.
Because of the fact that in solid dielec-
tric condensers M' is approximately a
constant,  the series
i Jof o thsists et iore o

nearly inversely as the frequency for a
given capacitance. This straight-line
relationship holds as long as the losses
in the metal or conducting parts of the
condenser are negligible. However, at
the very high frequencies (above 3
megacyeles), the metal losses, whi
are due to the eddy currents in the con-
ducting and supporting material, and
to skin effect, become appreciable as
compared with the diclec
the curve of the total equivalent series
resistance begins to curve upward again
above 10 megacycles. These curves
wesulein aaE I
capa of upf and a power
factor at 1000 ()(lu oo

Data taken on a large number of
condensers have proven the Typi 505
Condensers to be remarkably uniform
The power factors
he power factor
of all condensers is checked at the fac-
tory at 1000 eyeles and, as will he noted
from the curve in Figure 4, will not de-
part. appreciably from this value for
any frequency under 2 megacycles. At
30 megacycles, the power factor is only
0.7%. The power factor is measured at
room temperature. It changes with
temperatures so that for an increase of

7° C. the power factor doubles; for a
decrease of 17° C

The strict specification for freedom
from drift has been met adequately by
the sturdy mechanical construction
and a design that essentially eliminates
changes due to temperature and hu-

ity.
Tests in our laboratory for a period
of over six months have indicated that
the drift with time o[ hmh ca
and power factor is entirel

R

B

Txre 505 Condensers are made i
sizes and each is mounted in a bakelite
case 214 inches long by 111 inches wide
and Uinch high.

Adjusied  Maximum
Capacitance 1 Peak Voltage  Code Word
1200 volts  conprNaLLY
1200 volts  coxprxmELL
1200 volts  conpENCOAT
00 volts  conpExDRAN
700 volts NDENEYIE
500 volt coxprxy)
350 volts  convexGmL
350 volts xRN
350 volts  conpEnIACK
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A COMBINATION MONITOR AND FREQUENCY METER
FOR THE AMATEUR
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not required. Since many amateur that a need exists for an

llators are operating in a experimental heterodyne-ty
haracteristics of
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highly regenerative state, it is compar- quency meter, the
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which are such that the instrument
may be used over comparatively long
periods of time without recalibration.
Tnherently, the Colpitts oscillator is
probably the most stable of all the com.-
mon oscillator circuits. This circuit,
however, must be provided with addi-
tional stability before it can be used as
a heterodyne frequency meter of rel
tively high precision. If the electron-
ircuit is applied to the Colpitts
and if voltage stabilization is secured, a
frequency meter well suited to amateur
and experimental use can be designed.
In the past, amateurs have made use
of both a frequency meter to measure
frequency and a separate monitor to
check the character of actual transmis-
sions. The need for two instruments has
been due to the fact that, when suffi-
cient coupling to the transmitter is
secured to use the frequency meter as
a monitor, the calibration of the fre-
quency meter s impaired. In a new

Miiion

ot 2000

Variable v Wihooylen
Sopoly Nolage 45112 Voie 25
n’I” o S s
S s

Hoater Voltage  E20% T
Total sssaming all eroreoccur —
ks ovey 510

The total dev

tion (de
ty) of 510 parts per million re
sents the maximum to be encountered
under normal operating  condi

when all of the variables cause a de
tion in the same direction. The dev
tion capability of amateur heterodyne
frequency meters has been grossly dis-
regarded in rating the accuracy of such
devices in that factors adversely
affecting the frequency stability have
been ignored in order to claim greater
precision: Practically, it is obvious that
variation in “B” supply voltage from
112 10 45 volts wil not be encountered,
90 to 6745 the probable

ons,

Gener
of both frequency meter and monitor
are successfully ot e )
electron-coupled Co uit does
ot appreciably shift in frcqnem) when
couled to an external loa

FREQUENCY STABILITY

For amateur use, certain factors
which contribute to the absolute sta-
bility of a heterodyne frequency meter,
such as temperature variations over a
wide range, aging, change in tubes,
mechanical shock, etc., may be disre-
garded since the calibration of an ama-
teur frequency meter may be checked
when any such factors

Under normal conditions of use, the
General Radio frequency meter will
have a working stability as follows:

IET LABS, INC inthe GenRad tradition
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maximum. Also heater voltage varia-
tion of 207 would result in the equip-
ment being operated in semi-darkness!

The General Radio frequency meter
is designed to operate on any funda-
mental frequency between 1700 and
2000 kiloeyeles, this frequency range
being spread over 265 divisions of the
tuning dial. The meter is sufficiently
rich in harmonics to be operated in
any of the amateur bands up to the
highest.

To enable the user to read the fre-
quency as precisely as possible, the
meter is equipped with the G-inch
General Radio Type 706-A Precision
Dial having 300 divisions. By means of
the glass magnifier it is possible to esti-
mate accurately the setting to within
1/5th of a dial division, or to within

(5103345059 000309358 A (5161315068
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250 cycles in the 1700- to 2000-kilo-
ion of setting is
better than that which can be obtained
ua n dial and
indicator. The pr
d due to the
h is individually
stamped) or a
ng engine.

meter is supplied with a calibra-
tion chart, the settings for thirteen fre-
in the 1700 to 2000-kilocycle
band being determined from the

eyele band.

H

han:

Gen-

eral Radio primary standard of fre-
rate to better

quency, which

than one part in a million. Additional

calibration charts to assist the user in

recalibrating the meter from standard-

signal transmissions, and twelve cali-

bration curve sheets to which the user

ay transfer the calibrat

furnished with each meter.

The meter costs $12.50 and is known

as the General Radio Ty -A Fre-

quency Meter-Monitor.

A NEW COIL FORM

For use by laboratories, amateurs,
and experimenters in medium power
oscillators, transmitters, and power

para-

splifiers
vy ,.|. inductance form of low

loss

The new General Radio Ty
Coil

was designed for this pur-

This for

pying a space of 3 inches.
up to No. 10 B. & S.
lwenty turns with

a 500-micromicrofarad variable con-
denser will cover the 160-meter ama-
teur ban

¢ use in circuits where

of inductance is desired,
I can be supplied with
jack plates of moulded porcelain.
| experimental transmit-
ters these forms ar

g

tou

illator, buffer, and amplifier

e and grid or plate and antenna in-
tances may be wound on one form,
being pos:
through the seven plug and jack ter-
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minals. Holes at irregular intervals are
provided along the length of one rib of
the form to allow casy termination of
coil

The complete assembly (sold sepa-

77U Coil Form (35 ¢
STRY Coll Farm Sy

a Type 678-] Jac
TypE 274-] Jacks (6

Base with seven
cents).
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NEW PRECISION DIALS

Radio in-
with a

neral
appearin

RAL recent G
struments are

g:
new type of dial.

The new dials are dist
smooth friction slow
ternal drive is used o th
knob rotates in the same dire
the dial. The black bakelite central
portion of the dial is stationary.

The scale s carried on the ni
plated mo

hed by a
notion. An in-
 the dr

tion as

sions are en-

ved on a dividing head and are th
accurately sy and identical
width.

The dials are casy to mount, re-
quiring only one hole in the panel in

ade in four.
and six-inch diameter with 180- and
270-degree scales.

Two other a

ies are shown in
the accompanyi stration. The
Tyee 520-A Dial Lock can be mounted
at the edge of the dial and can be used
to lock the dial securely

 position.

9-A Lens

h Tyes nd
Tye 520-A Dial Lock

the instrumes
le setting as a

This i desirable whe
is to be used at
fixed standard.

The Ty
above the

519-A Lens is mounted
licator and serve
the acer
2. The features of the dials and
accessories are summarized below.

to in-

ad

Approx.
Dial Scale  Diam. Reduc. Code

Type Diam. Arc Dis. of Knob Ratio Weight Word

044 180° 200 16 100z  bamey

018 220° 300 16 100z pamx

706-A 300 8 1Bor bas
06-B 150 L8 180z  paton

194 Amasn 30
520-A e 5
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