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A Tip for SERVICE
MEN

HE name “ELECTRAD” on a replacement Re-
sistor, Volume Control or Amplifier has always
meant the HIGHEST QUALITY at the LOWEST
POSSIBLE PRICE. ELECTRAD products were the
best obtainable when radio was young, and they
are the best today—the result of pioneering and

specialization.

TRUVOLT-The Only

RESISTOR
of Its Type

TRUVOLT design is patented. No other
resistor gives you these combined fea-
tures:— Open-air cooling and large wire
for long life; double-spiral winding for
beiter electirical contact; sliding clips
for exact adjustments; 1,000 volt insula-
tion; fullllength fibre guard for protec-
tion. All standard sizes.

NEW TYDR
ADJUSTABLE
SLIDING CLIP

The Handiest
VOLUME CONTROL

Only five types required for the
replacement needs of 799 standard
receiver models. Saves time, labor
and money. All types instantly
convertible to use a powerswitch.

Plain covers and covers
with switch attached are
instantly interchangeable.
Just snap one out and the
other in. without disturh-
ing the control connec-
tions.

Long aluminum shafts are easier to
cut to desired length.

VEST-POCKET

VYolume Control Guide

A handy 44-page Vest-

Pocket Manual on Re-
placement Volume Con-
trols.

10-Watts
of

Resistor Perfection

mechanical and electrical advaniages which

distinguish it from all others, in unique-
ness of design, quality of workmanship, and
practical usefulness.

IN THIS resistor ELECTRAD has combined

(1)~ Monel Metal contact bands and lugs
mean: (a) low coefficient of expansion which
eliminates strains at junction of resistance wire
and lugs; (b) high resistance to oxidization
under firing prevents high resistance contacts
between resistance wire and lugs; (¢) Monel
Metal does not crystallize or lose its strength
under firing.

(2) —Vitreous Enamel insulation. Capable of
withstanding -high temperature—non porous
does not absorb moisture.

(3)—Rapid heat dissipation. (4)—Positive
lug contact. (5)—Long life and permanent re-
sistance value. (6)—High quality—low cost.
(7)—Pigtails and soldering lugs. (8) —3 sizes
and 67 values.

3{"x 134" Ceramie Tube, Monel
Metal Lugs—10 Watt Rating

Electrad Electrad

Part No. Ohms Part No. Ohms
H-875 1 H-896 300
H-876 2 H-897 400
H-877 3 H-898 500
H-578 4 H-899 600
H-879 5 H-900 750
H-880 7.5 H-901 1000
H-381 10 H-902 1200
H-882 12 H-903 1500
H-883 15 H-904 2000
H-8684 20 H-905 2500
H-885 25 H-906 3000
H-886 30 H-907 4000
H-887 35 H-908 5000
H-588 10 H-909 6000
H-889 50 H-910 7500
H-£90 75 H-911 10000
H-891 100 H-912 12000
H-892 125 H-913 15000
H-893 150 H-914 20000
H-894 200 H-915 25000
H-£95 250

List Price, $0.35 each

147 x 2720 Watt Rating

Values to 10,000 ohms, List Price, $0.50 ea.
12,500 to 75,000 ohms, List P’rice, 0.65 ea.
80,000 to 100,000 ohms, List Price, 0.75 ea.

Mail Coupon for FREE VEST-POCKET R
JOLUME CONTROL GUIDE and
GENERAL CATALOG. i

175 Varick St., New York, N.Y,

EIECTRAD

ELECTRAD, INC., 175 Varick St., New York
®

Please send me your FREE complete catalog.
...... Check here for FREE copy of VEST-
POCKET VOLUME CONTROL GUIDE.

NATIE - i B ADIE DEm CABE B32 gae geldmsea Mo . Bldo 'l
Address . ... e i
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THE ANTENNA...

SERVICE ASSOCIATIONS

HIS issue of SERVICE introduces a new department. For

quite some time, we have been deliberating about the

allocation of a certain amount of space within this mag-
azine to news concerning various radio service association
activities. There are many reasons why space should be
devoted to such information. The most important is that
close co-operation between different associations fosters closer
co-operation between the many Service Men located in all
parts of the nation. A feeling of friendliness among all Ser-
vice Men is vital to the success of the industry.

If associations pull together, their members will pull to-
gether. Interchange of communications between associations
—intersectional visits of groups and individuals—all tend to
stimulate and uplift the morale of the members. Today, we
have a national service organization known as the Institute
of Radio Servic¢ Men, with headquarters in Chicago. We
have numerous state-wide Service Men’s associations with
sections in different towns within the same state, and we
have separate, strictly local, service associations.

Some groups are affiliated with the national organization.
Others are not. However, the important thing is that the
associations exist. It is vital that greater activity be carried
on in connection with such associations. Every man affiliated
with the radio service industry should be a member of a
Service Man’s association. Every town, city, county and state
in the Union should have its own association or be affiliated
with a state-wide or national group. It is vital to the earning
power of its members, the conduct of the art of servicing, the
success of the industry at large, and the establishment of a
voice in national affairs.

The association department of SERVICE will be open to all
associations, large and small. No attempt is being made to
make SERVICE the official organ of any one particular Service
Men’s association. Hence every organized group of Service
Men is at liberty to forward news concerning activities to
SERVICE for publication. However, in order to include as
much varied information as possible, make your association
news brief and to the point. That which you believe will be
of interest to other association members or to future members
of your own association, will be welcome for publication.

This association news department should prove of immense
value in securing enrollments—in the formation of new
groups. No doubt many hundreds, if not thousands, of Ser-
vice Men not as yet members of any Service Men's association
will receive copies of the magazine. They will read and learn
about your activities. The result will be new members—
solidifying your own group and the industry at large.

Generally speaking, Service Men’s associations can per-
form one great function; the overcoming of personal ani-
mosities. To remove hard feelings between townsmen and
to establish cordial relations, constitutes a prime mover in
establishing fair practices and removing unfair competitive
tactics. Association meetings make it possible for total
strangers to meet and become fast friends. Association meet-
ings offer the much-desired opportunity of amicably ironing
out competitive difficulties.
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Mention this association news department at your next
association meeting. Make definite arrangements to forward
news concerning your activities on a regular schedule. You
men who are not members of associations—follow this de-
partment closely. Communicate with the officers of the
association closest to you. Attend the open meetings. . .
Become a member. . Every Service Man should be a

member!

HAT is wrong with auto-radio service? We have

spoken to many radio Service Men who embarked
upon auto-radio service, only to abandon it after a short
period of activity. We know that it is not the lack of work-—
plenty of work is available. The men we have met have rold
us so. They seem to complain that the amount of work
required is too great for the remuneration received. Is it that
the normal fees are basically not sufficient, or is it that the
peculiarities of auto-radio systems are so numerous that much
time is spent on the finishing touches? We do not know, but
sure would like some information about these points.

ITH the advent of wide-range transmission, recording

and reproduction, the public-address field has taken
on a new color. So far, wide-range equipment is not being
used to any great extent, but with wide-range equipment
going into movie theatres and auditoriums, the public may
well experience a change of ear and demand something better
than the present public-address jobs now offer.

Here is a chance for you. If you have anything at all to
do with public-address cquipment—if you rent, install or sell
—start going places with wide-range equipment. In some
cases you will have to relegate present equipment used for
rental to a secondary place and replace it with completely
new equipment. In other cases, a bit of revamping and the
addition of a few more units will give you a real fine job
capable of handling a very wide range of audio frequencies
and producing something decidedly more life-like.

You can’t imagine what the ear is missing unless you have
heard a good wide-range job. Radio men, as well as the pub-
lic, have gotten in the habit of enjoying “radio” speech and
music devoid of many of their natural harmonics. We get
our music and speech “through the neck of a bottle” so to
speak. Now that the trend is towards opening out the neck
and attempting to reproduce naturally, the swing into wide-
range is going to be rapid and extensive.

We have noted many times that Service Men are progtes-
sive—probably because they have to be. That's why we think
a good many Service Men are going to look into this wide-
range business and make it pay handsomely. You may ex-
pect to find wide-range data in future issues of SERVICE . . .
the kind of data which will really help you progress with

the idea.
Jobn F. Rider.
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REPLACEMENT
CONDENSER

STOCK

Jor only

AMS TWO of EACH I
M OF THE
OWING MANDY capacitors
> - are’
WORKRG VOLTAGE
00
‘MNM‘M‘I

FORGET your replacement condenser headaches! You no longer
have to carry a large and costly stock of condensers of different
voltages. Here at last is a single, universal voltage line. Units of
various standard capacities can be used singly or grouped for any
required value. And when installed, these units stay put. You can
bank on them.

Put cne of these kits in your service bag. You are then ready for
any repair job or emergency. Any capacity, any working voltage,
any combination—well, it’s just like pulling rabbits out of a silk hat!

CORNELL - DUBILIER Handy Mike Condenser Kit

OCTOBER, 1933 e

Contains ten units, namely: two 1 mifd.; two 2 mid.;
two 4 mfd.; two 6 mfd. and two 8 mifd. Packed in
attractive orange and blue carton. Compact. Fits in
smallest tool bag. Can be set up as shown for counter
or window display. Complete kit is offered to service
men for only $8.94. Ten condensers—five to ten potential
repair jobs—with a big profit for you because of utmost
convenience, efficiency and no make-good calls. That’s
the way to make money out of radio servicing!

Each Handy Mike is rated for maximum surge voltage of
600 D.C., or working voltage of 475 D.C. Encased in
attractive aluminum finished cardboard case. Dry elec-
trolytic type of most advanced design. Extremely com-
pact. Long insulated pigtail leads of push-back wire,
sufficiently rigid to support unit in any position. Easily
mounted and wired. Metal clamp to hold two or more
units together. Heat and moisture proof, due to impreg-
nation. Connected in parallel for multiple capacities.

Order Now! Send your order to your jobber, if he handles the Cornell-

Dubilier Complete Condenser Line, or order direct from us.

Also, be sure to write for our new 1933 catalog, covering the combined Cornell and

Dubilier lines.

4377 BI’OI’IX Bou|evard » » » » » »

CORNELL-DUBILIER CORPORATION

New York City

REG. U.S. PAT. OFF
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A Professional Standard Analyzer

HIS analyzer was designed with the new

tubes in mind. For this reason advantage
was taken of the use of numbers to supplant
element or prong designations. The standard
RMA prong numbers are used, and this sys-
tem “of designation is a considerable con-
venience because of the various uses to which
grids are put in modern tubes.

In this analyzer then, the meter looks to
the tube element as a number, and any value
or kind of test can be applied to any said
number, using any other number as a refer-
ence point. This means that one can test be-
tween any elements (by their number desig-
nation) the gradient voltage, a-c component,
d-c voltage, cutrent, etc.

Fig. 2. Panel view of the special an-
alyzer described in this article

By D. L. VAN LEUVEN-

® This article describes and gives construction details for a new point-
to-point tester of the three-wire, two circuit type, comprising three
main controls. The first controls the ranges of the meter. The second

The third

selects the circuit.

for point of reference or return. This

analyzer permits testing through the sockets of a receiver or by means
of test prods through external connections. Aside from permitting the
usual forms of testing—including the measurement of resistance—it

also provides a complete transconductance test for tubes.

alyzer has great flexibility.

The automatic telephone dial furnishes an
apt comparison to this number system, and
the tests are limited only to the amount of
numbers, and the numbers are limited only
by the number of elements that may appear
in future tubes. Spate contacts are provided
to take care of this. As new elements are
developed, or as one element of a tube is
supplanted by another, the number system
takes care of these alterations without the
necessity for any changes whatsoever in the
analyzer.

ELEMENTS OF DESIGN

While this analyzer was designed primarily
for making tests directly from the sockets of
a radio set, it will be seen from the accom-
panying illustrations, and from the diagram
of Fig. 1, that three external connections are
provided so that any desired external test
may be made as well. Five sockets are pro-
vided on the panel of the tester so that no

The an-

complications in contacts may arise. Look-
ing at the panel (Fig. 2), the three main
switches will be found at the bottom. The
switch at the left, which is Switch No. 1
in the diagram, is the meter control switch,
which covers the milliampere ranges on the
left side and voltage ranges on the right
side. The use of but one switch to take care
of both the current and voltage ranges of the
meter makes for compactness and convenience
and is a perfectly practical arrangement as
there is no possibility of wrong switching.
The switch at the center of the panel and
directly under the meter is Switch No. 2
in the diagram. It will be seen that there
are number designations from 1 to 8, and
one spare—the latter to be used in the event
of new tubes with a greater number of ele-
ments. This switch is surrounded by push
buttons of the non-locking type, and these
are used for making current readings in any
of the eight circuits. The external test posi-
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Fig. 1. Complete schematic diagram of the Professional Standard Analyzer
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tion of this switch permits making measure-
ments externally through the jacks or binding
posts provided at the upper left corner of
the panel.

Switch No. 3 at the extreme lower right,
in Fig. 2, with numbers 1 to 8, is the refer-
ence point switch, and its contacts are con-
nected with the same contacts as Switch No.
2. It will be seen that this switch permits
the testing between any tube elements or re-
ceiver circuits desired.

Returning to the push-button above Switch
No. 1 at the extreme left, this is marked
“Safety.” This is the safety switch for the
1-milliampere position of Switch No. 1. To
the right of this is the regular toggle revers-
ing switch, used in case the meter shows a
reversed reading, which is many times the
case.

Above the reference-point Switch No. 3 at
the extreme right, there are two switches;
one is marked “output” and is used for out-
put tests or any a-c component test, such
as hum, etc. This switch should always be
closed when making other tests. To the right
is the ohmmeter switch, marked “Off, L, M,
and H.” This switch should always be in
the “"Off” position when the analyzer is in
use. It is to be used only when the radio set
under test is entirely disconnected from the
power line. The “L" marking on this switch
designates the low-resistance position, "M
the intermediate position—up to 10,000 ohms
using the 10 mil. shunt position, and "H”
the high-resistance position for the 100,000-
ohm range. When this switch is in the "H”
position, Switch No. 1 should be in the 1-
mil. position.

Above the ohmmeter switch is the rheostat
for adjusting all the resistance ranges for
full-scale reading on the meter. This is a
1,000-ohm variable resistor.

There is one other important switch at
the left of the panel and directly to the right
of the three external jacks or terminals. This

Fig. 5. A rear view of the analyzer panel with all parts, with the exception of the
meter, mounted in place. Drilling details are given below

is Switch No. 4 in the diagram and is marked
“A.C. OFF, and D.C.” This is for the pur-
pose of changing to a-c or d-c readings on
the meter.

And now we come to the small switch at
the extreme right of the panel, above the
ohmmeter switch. This switch is used en-
tirely for transconductance tests. This switch
(No. 6 in diagram) has numbers for each
of the various grids. in the new tubes. The
code for these numbers will be found along
with the diagram of Fig. 1. This switch
connects to a 7V5-vole battery and permits
the placing of most any desired voltage on
any desired grid. Switch No. 6, of course,
selects the proper grid.

Now take note that there is a special con-
nector just above the rheostat on the panel
which is marked “G.” This is to be con-
nected to any desired point on the chassis
of the radio set, or ground, for point-to-point
testing.
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Fig. 3. Complete measurements and drilling details for the analyzer panel
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OPERATION

It is suggested that the code numbers and
their designations be memorized. These are
given in the table accompanying the sche-
matic diagram of Fig. 1. Once you have a
clear memory of this coding, any form of test-
ting can be carried out with unusual rapidity.

The analyzer connects to a receiver in the
usual way—by means of the cable and plug.
Now in operation the first thing to do is set
the a-c, d-c switch properly, providing wheth-
er an a-c or d-c reading is desired. From then
on, all ordinary tests will be carried on by
the use of Switch No. 1, which controls the
meter ranges, Switch No. 2, which selects the
desired circuit, and Switch No. 3, which
provides the desired reference point.

Suppose a plate reading is necessary. Set
Switch No. 1 at 1,000 volts, Switch No. 2
at point 2 (plate) and Switch No. 3 at point
5 (cathode). Then it will be possible to
obtain a voltage reading between the plate
and the cathode of the tube. If the a-c com-
ponent is desired, the a-c, d-c¢ switch is set
at a-c, the proper voltage range selected by
the voltage selector switch (No. 1) and with
Output switch in the closed position. In this
position, hum and output tests can be car-
ried out.

Where current readings are desired, Switch
No. 3 should be set to the “"Off"" position.
Then the circuit desired is selected by Switch
No. 2. Let us say that Switch No. 2 is set
to position 2. This is a plate circuit. Then
by pressing the button corresponding to this
number, a current reading may be had. Since
there is a button for each circuit, current
readings can be taken between any two de-
sired points.

TRANSCONDUCTANCE TESTS

Switch No. 6 is used for transconductance
tests as mentioned before. The knob of this
switch is marked “"Mu,” as will be seen
from the panel view of Fig. 2. Numbers 1,
6, 7 and 8 are used for these tests. It will be
seen from the code in Fig. 1 that these num-
bers correspond to grids only.

Now Switch No. 6 is really used only for
connecting a variable voltage (7V5;-volt bat-
tery and resistor) in series with the desired
grid lead. The test therefore provides for a
wide variation of grid voltage in any desired
grid circuit.

Now, to make a transconductance test, first
take a current reading on the tube by setting
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Fig. 4. In this drawing are given all the engraving details. The letters are one-eighth
inch high
Switch No. 1 at “Mils.” position. Switch the points these wires may lead. Then start

No. 2 to the plate (position 2) and pushing
button 2, as explained before. This will give
the normal plate-current reading. Then, by
placing Switch No. 6 to the grid position—
say to 8 and then pushing button 8, a voltage
will be placed on the grid and the corre-
sponding change in plate current will give
the transconductance of the tube. That is,
since the current drop is known for a corre-
sponding change in grid voltage, the result
may be calculated into micromhos.

CONSTRUCTION DETAILS

The necessary measurements and drilling
details for the panel are given in Fig. 3, and
the engraving details in Fig. 4. A rear view
of the panel, with the parts mounted, is
shown in Fig. 5.

The meter and the sockets should be
mounted first. The four-prong socket is
mounted at the left—then the five, the six,
then the small seven and finally the medium
seven. Next the three jacks or binding posts
are mounted at the left of the panel, with
the red jack at the top, the black in the cen-
ter and the green at the bottom. The black
jack for the ground is mounted on the right
side of the panel, as shown in Fig. 2. It is
marked “G.” Next, the a-¢c, d-¢ switch is
mounted at the left, and the 1,000-ohm rheo-
stat with its knob at the right. The various
other switches may be mounted in any con-
venient order as desired. Care should be
taken to refer constantly to the illustrations
and schematic diagram, so that no mistake
can occur.

After all the units are mounted on the
panel, the analyzer is ready for wiring. A
good grade of wire should be used for this
purpose, and it is desirable to wire up the
sockets first.

The following procedure is recommended:
First, start with the sockets and complete
their wiring as far as possible, to whatever
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with the selector switch and complete this
wiring in the same manner. Continue in this
manner with each switch and end up with
the binding posts and the meter. In order
that there may be no confusion, the internal
wiring of the meter is shown in the diagram
of Fig. 1 The six meter posts are clearly
shown, so that there should be no difficulty
in wiring this correctly.

The shunt and multiplier resistors should
be attached directly to the contacts on Switch

as short as possible, and the far leads should
be connected to a bus bar, as shown in Fig.
1. Furthermore, all wires leading to the bus
bar must be connected directly and not to some
other wire leading to the bus.

The external cable is colored according to
the RMA coding, and is connected to the
various points on the switches as shown in
the schematic diagram. The 4,000-ohm series
resistor is soldered directly to the ohmmeter
switch contact “H” without using any other
form of mounting. However, a mounting will
probably be necessary for the 1-mfd conden-
ser across the output switch. The analyzer
cable comes in from either side, and is car-
ried around close to the meter, entering at the
approximate center line of the panel, follow-
ing around the meter and being wedged in
place so that it needs no additional anchoring.

THE METER

The meter used in this analyzer is of a new
type with a knife-edge pointer. It is a 50-
millivolt a-c, d-c type with 5 volts as its low-
est a-¢ reading. The meter dial has five dif-
ferent scales. The voltage ranges are 0-5-10-
50-250-1,000 volts. The current ranges are
0-1-10-25-100-500 ma. These of course are
obtained by the use of four separate shunts.
The multplier resistors and shunts employed
in the analyzer are of standard 50-millivolt
type.

It will be noted from the schematic dia-
gram that a one-ampere fuse is used as a
protective device for the meter. This is a
worthwhile addition.

If any other information is desired, Mr.
Van Leuven will be pleased to supply it. Ad-
dress him at 410 East 15th Street, New York,
N Y.

°

Philco Plug-Battery

Philco have out a new battery for their
battery-operated receivers. The "B and "C”
battery are in the same case and all connec-
tions lead to a regular plug. So, all you do
is plug the set into the battery. And if thar

No. 1. The leads to these resistors should be isn’'t a new experience !

LIST OF PARTS REQUIRED

1—Three pole, three-position switch (Switch No. 4)

1—Single pole, six-position switch (Switch No. 5)

1—Single pole, ten-position switch, non-shorting (Switch No. 3)

2—Double pole, ten-position switch (Switch No. 2)

1—Triple pole, ten-position switch, non-shorting (Switch No. 1)

6—Single pole, double throw, push-button switches, non-locking (Current Switches)
1—Single pole, break-contact switch (Output Switch)

1—Single pole, single throw, push-button switch, break contact, locking (Safety Switch)
1—Double pole, double throw, toggle switch (Reversing Switch)

1—Four-prong socket
1—Five-prong socket
1—Six-prong socket
1—Seven-prong Esmall) socket
1—Seven-prong (medium) socket
1—Red insulated tip jack
1—Green insulated tip jack
2—Black insulated tip jacks
1—Insulated grid cap and lead
1—Variable 1,000-ohm resistance

1—Set of multipliers, 5,000 ohms, 4,950 ohms, 45,000 ohms, 245,000 ohms, 750,000 ohms
1—Set of 50-mv. shunts; 1-10 ma., 1-25 ma., 1-100 ma., 1-500 ma.

1—Eight-wire cable with plug
1—Set of four adapters
1—Continuity test resistor, 4,000 ohms

1—Weston or Hickok Universal A-C, D-C Meter
1—Littelfuse 1-amp. fuse and mounting clip

5—Instrument knobs

1—"C” battery, 7% volts, for transconductance tests
1—"C” battery, 414 volts. for continuity and resistance tests

1—Bakelite panel, 9” by 10” by 3/16”
1—Hardwood cabinet

e SERVICE FOR



General Data. . .

Stromberg-Carlson Nos. 52 and 54
Receivers

The complete diagram is shown on this
page. Note that three type 35 tubes are used
as rf. amplifier, mixer and i-f. amplifier,
while a type 27 is used as oscillator. Also
note that a type 55 tube is used in the first
audio stage. The diodes in this tube are
not used.

Special attention should be given to the
2B7 tube. Note that the i-f. signal is fed to
the pentode portion of this tube, this portion
functioning as an i-f. amplifier only. Then
the output of the pentode portion is fed to
the diodes, one of which is used for audio
rectification and the other for AVC.

The resistor unit of the volume control
potentiometer R-14 forms part of the load
of the “audio” diode of the 2B7 tube and
the audio voltage is applied to the triode
portion of the type 55 tube. The potentio-
meter is double (actually R-13 and R-14), the
rear unit (R-13) being used in the low
level tone compensation circuit, which in-
creases the response to bass frequencies and
high frequencies in proper proportion as the
volume level is reduced. The output of the
type 55 tube is fed through a transformer to
the push-pull first audio stage. The ‘‘Bass
Control” circuit apparatus (R-36, L-14, C-33,
C-34, C-35) is connected across the primary
of this transformer.

The AVC voltage secured from the other
diode of the 2B7 is fed back to the first
three tubes in the receiver, through a suitable
filter network made up of resistors and con-
densers.

OPERATION OF "'Q” CIrculT

The Q" circuit for providing quiet oper-
ation for tuning between stations, consists of
the type 57 tube connected to the AVC diode
of the 2B7. When there is no carrier coming
in, the action of this circuit is to put high
negative potentials on the “audio” diode
and the grid of the type 55 triode, thus pre-
venting reception of inter-carrier noise. When
a carrier of suitable strength comes in, these
negative potentials are removed and the
signal is received. This is accomplished by
the change in plate current in the type 57
tube circuit. The “Q” circuit can be rendered
inoperative when the maximum sensitivity of
the receiver is desired, by the Q" switch,
shown in the diagram.

The power supply employs two choke-type
stages of filter, the second one using the
speaker field as the choke. The first choke
is resonated in order to increase the fltering
properties. The plate supply for the 2A3
power tubes is tapped off between these two
chokes, while the remainder of the voltages
are supplied from the voltage divider re-
sistor, R-30.

ALIGNMENT

Realignment of the r-f. and oscillating
tuning circuits, when necessary, may be ac-
complished in the following manner:

If a test oscillator and output meter are
used, the signal strength applied to the re-
ceiver should be low enough so that the
automatic volume control is not operated in
order to avoid apparent broad adjustment.
If broadcast signals are used, moderately
strong signals which swing the meter pointer
about half the distance back toward the
“off” position should be used.

With whichever method is used, the re-
ceiver should be tuned to a 1,400-kc. signal
first, and the antenna, r-f. and oscillator

CONTINUITY TEST DATA
Socket Heater Plate Screen  Suppressor Cathode Control Grid
RF. .......... 0 4,080 24,040 450 1,600,000
Mixer ....... 0 4,080 24,040 6,500 1,600,000
OsC: zazermrwin 0 23,440 lgute 6,500 600
1st LF. ...... 0 3,480 23,440 450 1,600,000
20d IF. ...... 0 18,480 33,440 1,264 1,264 664
Relay (57) ... 0 100,520 101,164 * 1,500,000
2nd Det. ... .. 0 8,840 664 664 664 2,100,520
1st A-F. No. 1. 0 14,940 1,200 5,500
1st A-F. No. 2. 0 14,315 1,200 4,200
2nd A-F. No. 1 750 3,670 830
2nd A-F. No. 2 750 3,590 750
Rectifier *3,510 30 28

* No reading when either Q switch is open or when phono-switch is operated. Zero ohms

when Q switch is closed and phono-switch is not 1n operated position.
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GENERAL DATA—continued

shunt aligners adjusted for best setting.
Next the receiver should be set at 600 kc. on
the dial, and the oscillator series aligner
only adjusted for best position for maximum
background noise. After this is done re-
check the oscillator shunt aligner at 1,400 kc.,
using same dial setting as previously. The
receiver should be left turned on for about
15 minutes before aligning.

The i-f. amplifier circuits should not be
adjusted, as it is not possible to peak them
properly with the usual equipment.

Warning regarding changing position of
cable wires in base of chassis—re-arrange-
ment may cause mis-alignment, tweets, hum,
etc.

Because of the complicated wiring of this
receiver and the inability of satisfactorily
checking some circuits by the voltage method,
we are providing the continuity test data in
the accompanying table.

G-E K-106 Color-Radio

This is a 10-tube super with a number of
new features. Colored illuminated indicators
are used for all operating controls. Their
main usefulness is found in the tone control,
as the shading of the colors is made to follow
the shading of tone.

A glance at the accompanying diagram of
the K-106 will show that there are two tone
controls, one for bass response and the other
for treble response. The treble or high-
frequency tone control consists of a variable
resistor (R-23) and a condenser shunted
across the grids of the output tubes. This is
the usual form of tone control and is well
understood. The bass or low-frequency tone
control is more complicated. It consists of
the network of units between the type 56
second detector and the push-pull stage. The
control itself is the variable resistor R-17
which, together with the impedance L-16
and the condensers, forms a parallel resonant
circuit.
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AcoUSTICALLY-COMPENSATED VOLUME
CONTROL

Immediately following the bass tone con-
trol is the volume control, R-19. It should
be noted that this is of the acoustically-com-
pensated type; that is, as volume is decreased
the bass response is automatically built up
with the result that good bass response may
be had at low volume. This is accomplished
by the use of a group of resonated circuits
which are connected to taps on the variable
resistor R-19.

The variable resistor R-3 in the cathode
circuit of the type 56 r-f. amplifier is the
noise suppressor, or silent tuning control.
This can be adjusted from the front panel,
In the plate circuit of the same tube is the
tuning meter. This is shown in the diagram.

Four adjustable condensers are provided for
aligning the r-f. circuits and adjusting the
oscillator frequency. Poor quality, poor
sensitivity, poor AVC action and possible in-
operation of the receiver may be caused by
these condensers being out of adjustment.

R-F. ALIGNMENT

In the alignment work, a dummy type 56
tube (with one heater prong removed)
should be substituted for the one normally
used in the AVC socket. Then the chassis
should be checked to see that the dial pointer
reads exactly at the first line on the scale
when the gang condenser plates are fully
meshed.

Then place oscillator in operation at 1,400
kc. and couple its output to the antenna. Set
the dial scale at exactly 1,400. Connect up the
output meter and then place the volume control
and suppressor control, if noise level will
permit, at its maximum position. Adjust the
oscillator input so that an excessive reading
on the output meter is not obtained.

With a socket wrench—the adjusting nuts
are at ground potential—adjust the oscillator,

first detector and r-f. line-up condensers until
a maximum deflection is obtained in the out-
put meter.

Now set the oscillator at 600 kc. and tune
in signal with the receiver until maximum
deflection is had in the output meter. Then
adjust the 600-kc. series condenser. This will
be found by the gang condenser. Rock the
gang condenser back and forth while making
this adjustment as the tuning condenser and
oscillator series condenser adjustments inter-
lock.

Then set the oscillator at 1,400 kc. and
make the same adjustments at 1,400 kc.

I-F. ADJUSTMENTS

The i-f. transformers should be adjusted to
175 kc. Note that there are three i-f. trans-
formers, but only two are tuned by adjust-
able condensers. The third or AVC iAf.
transformer is broadly tuned and requires no
adjustment.

Use a modulated oscillator set at 175 kc.
and couple its output from the control grid
of the first detector to ground. Leave the
dummy tube in the AVC socket and also
remove the receiver oscillator tube.

Now adjust the secondary and primary
condensers of the second and then the first
i-f. transformer for maximum deflection in
output meter.

The AVC and second i-f. transformers are
mounted at the rear of the chassis, the one
to the right being the second i-f. transformer.
The first i-f. transformer is mounted nearer
to the front and slightly to the left of the
second i-f. transformer.

THE AVC SYSTEM

A word about the AVC system. It will be
seen from the diagram that two tubes are
really involved in this function; i.e., a type
58 i-f. amplifier, marked “AVC I-F.” in the
diagram, and a type 56 tube. The 58 tube
picks the i-f. signal off the secondary of the
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GENERAL DATA—continued

first i-f. transformer, amplifies this signal and
then feeds it into the AVC i-f. transformer
which is untuned. This then feeds the
actual AVC tube, whose operation controls
the bias voltages on the r-f., i-f. and second
detector.

The AVC if. transformer is broadly
tuned so that it will not reject a signal
slightly off 175 kc., which might happen if
there was any oscillator drift or if the first
i-f. transformer was not peaked exactly at
175 ke. In other words, if the AVC if.
transformer was also sharply tuned to 175
ke., it would reject any signal other than one
of 175 kc. with the result that the AVC
would not function.

The diagram shown herewith carries all
voltage, resistance and capacity values, as
well as socket connections. Resistance values
are also given for the coils so that it is
possible to carry out a true point-to-point
analysis if desired.

.

Atwater Kent Peak Frequencies

The if. peak frequencies of recent A.K.
supers are given in the table below.

Model I-F. Peak
155 262.5
165 262.5
217 264.0
217D 264.0
275 264.0
310 130.0
387 264.0
424 264.0
427 264.0
427D 264.0
427Q 264.0
448 130.0
510 130.0
534 450.0
555 262.5
667 264.0
667D 264.0
636 262.5
708 472.5
711 472.5
756 262.5
808 472.5

The 636 and 756 are auto-radio receivers.
There is also a 756-B, which uses the same
i-f. peak as the 756.

°

Stromberg-Carlson No. 55 Te-lek-tor-et

This receiver, in two separate and distinct
units, provides remote tuning and volume
control. It is of particular interest in that
only two tubes of the superheterodyne re-
ceiver are included in the remote tuning
unit, so that this device is a departure from
the other types of two-unit receivers in which
the entire receiver, and in most cases the a-f.
amplifier as well, is contained in one small
cabinet.

In the Te-lek-tor-et only a type 78 tube
and a type 6A7 tube are contained in the
small tuning and volume-control cabinet. In
other words, all variable-frequency units are
in the cabinet and all fixed-frequency units
are contained in the main large chassis in the
speaker cabinet. Thus, there is very little
heat generated in the small cabinet. At the

OCTOBER, 1933 ¢

same time, this unique method of splitting
the receiver so that the r-f. pre-selector cir-
cuit and the mixer-oscillator circuit only are
contained in the small cabinet, permits an
expansion of the equipment over that used in
other forms of two-unit sets. That is, a
“large” set, having all the features of any
other multt-circuit job, plus real power out-
put,

GENERAL CIRCUIT ARRANGEMENT

Though we do not have complete informa-
tion on the Te-lek-tor-et as yet, it appears
that the small remote tuning cabinet contains
a type 78 tube used in a stage of tuned r-f.,
and a type 6A7 tube used as combination
mixer and oscillator. The small cabinet con-

STATON SLECTON o8
STADON SLECTIOR DAL COVER
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Fig. 2. Side view of remote tuning unit
of Te-lek-tor-et

nects to the large speaker-amplifier cabinet
through a flac cable. In the speaker-cabinet
chassis there appears to be a type 58 tube in
the first i-f, stage, a type 2B7 as combination
2nd i-f. amplifier, automatic volume control
and second detector, a type 55 tube used as
an a-f. amplifier feeding two type 2A5 tubes
in push-pull in the output. A type 5Z3 full-
wave rectifier is used. A similar circuit ap-
pears in this issue. It is the Stromberg-
Carlson Nos. 52 and 54. Of course, this
chassis uses a separate tube as oscillator and
also uses type 35 tubes in the r-f. and i-f.,
but nevertheless there is a great deal of
similarity.

The Te-lek-tor-et includes all the features
of the other Stromberg-Carlson receivers, such
as automatic volume control, “Q” circuit,
pre-selector circuits, as well as bass and treble
control.

A top view of the main chassis is shown
in Fig. 1. A side view of the remote-unit
chassis is shown in Fig. 2.

RCA Model R-7-LW

This receiver is a combination broadcast
and long-wave job and was manufactured
principally for export. The frequency range
is 550 to 1500 kc. and 150 to 300 kc.

Majestic 460 Delayed AVC

The new Majestic Model 460 receiver,
using Model G-24-C speaker, has a new AVC
circuit incorporated in it which follows the
modern trend of having an improved over-
load and AVC action, but without the cus-
tomary disadvantages of the more convention-
al circuits. Referring to the circuit of Fig. 1,
which is the AVC circuit of the Model 460,
the above advantages are accomplished by
utilizing one diode plate of the type 55 tube
for audio development only, and the other for
AVC voltage only. It is therefore possible to
design an audio circuit and an AVC circuit
of optimum constants without any sacrifice
of one to aid the other as has been the case
in previous receivers. The result of this is
a much greater power output for very weak,
as well as strong, signals and a very constant
output level over an extremely wide range
of signal inputs, which, of course, effectively
overcomes fading.

MANNER OF OPERATION

The diagram of Fig. 1 shows just how this
complete independence of audio and AVC
circuits is accomplished. It will be seen that
the secondary of the second i-f. transformer
is in two sections, the upper section being
employed in the audio circuit and the lower
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Delayed AVC circuit used in Majestic
Model 460 chassis

section in the AVC circuit. The choke CH
and the condenser C-4 keep i-f. voltages out
of the grid circuit of the triode portion of the
55 tube, the audio voltage for the grid being
picked off the potentiometer R-8.

The AVC action in this receiver controls
the r-f. tube, first detector and i-f. tube.

REMOVABLE CAPACITOR BLOCK
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Fig. 1. A top view of the main chassis used in the Te-lek-tor-et
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GENERAL DATA-—continued

Philco 71 Shadow Tuning Meter
Installation

The mechanical part of the installation of
the tuning meter in the Philco Model 71 re-
ceiver is accomplished by means of two
brackets supplied with the kit which are to be
fastened to the tuning dial bracket with the
two small screws provided for this purpose.
The dial bezel on the set is to be replaced
with the new bezel which will require the
enlarging of the hole in the control panel to
accommodate the opening for the shadow
screen.

In some of the later Model 71 chasses the
wiring at the terminal board of the choke

Connect SHADOW METER
To Bt of 2nd. at ferminals {Aand B)

I.F. Transf.
26 A

B+ brought
from S.G
of 42 socket

59/ \

Screen Grids

Connections for Philco Shadow Tun-
ing Meter

No. 8, will be arranged as shown in the ac-
companying sketch and with a short piece of
wire connecting terminals A and B. In these
sets it is only necessary to remove the link
and to connect the tuning meter leads to these
terminals.

INSTALLATION IN OLD CHASSES

The earlier chasses which are not already
wired for the tuning meter in the above man-
ner will require the following changes.

If the terminal strip at the top of choke
No. 8 has only a single terminal, remove the
strip and replace with the double terminal
strip furnished with the kit. In other chasses
equipped with the double terminal strip, a
common lead from resistor 27, 28 and 17,
and condensers 31 and 32 will be found con-
nected to terminal A. In this case the com-
mon lead should be removed and connected
to the corresponding terminal of by-pass con-
denser 32. After making either of these
changes, the wiring at the terminal strip
should be rearranged as illustrated.

The B + lead coming from the screen grid
contact of the type 42 tube socket must be
broken at this point and connected at
terminal B as shown. When the changes
have been properly made, the B 4 lead will
be connected to the screen grids of the r-f.,
i-f. and detector-oscillator tubes through re-
sistor 59, and to the plates of these three
tubes through the shadow tuning meter.

To complete the changes, remove resistor
23 and wire the terminal on the first i-f.
transformer from which the resistor was re-
moved to the terminal on by-pass condenser
5 to which resistor 17 is connected. This
change will connect the grid returns of the
r-f. and i-f. tubes to a common point and
through resistor 17 to the automatic volume
control circuit.

352

Weston 664 Capacity Meter

The schematic diagram of the Weston 664
Capacity Meter is shown in the accompany-
ing sketch. The unit itself provides a means
of measuring all values of capacity from
.0002 to 200 microfarads. A group of a-.
volt ranges makes possible the measurement
of voltage up to 800 volts with a sensitivity
on all ranges of 1,000 ohms per volt. Any of
the low ranges connected through a series
condenser from the plate of an output tube
to ground, provide a sensitive output meter
to be used in aligning a radio receiver with
an oscillator.

OPERATION OF UNIT

The operation of the Capacity Meter can
be understood by referring to the accom-
panying diagram. For example, to measure
capacity the unit is plugged into an a-c. out-
let (105-125 volts, 60 cycles) and the switch
turned to “"Check” position. Then the 4,000-
ohm line adjuster is rotated until the meter
pointer just comes to the right hand end of
the scale.

Then place test leads in “Capacity” jacks,
and turn the main switch to the capacity
range desired. Only the “C” range is shown
on the instrument scale. The other four
ranges are obtained by using the factor
indicated on the switch (see diagram),
i.e., multiply the microfarad reading by 10
for the high range (CX10), or divide
by 1,000 for the low range (C--1,000).

The voltage applied to the Capacity jacks
on the CX10, C, and C=-10 ranges is 4 volts
a-c. This covers with ample leeway all low-
voltage clectrolytic condensers with peak rat-
ings as low as 6 volts.

The potential on the C=-100 range is 40
volts, and on the C=-1,000 is 92.5 volts. The
current passing through the condenser is 100
ma on the CX10 range, 10 ma on the C
range, 1 ma on the C=-10 and the C-=-100

ranges, and 250 microamperes on the
C—-1,000 range. These are all maximum
values, and occur only at the top division on
each range. The current at center scale is one-
half of the maximum value.

In general, capacity readings are most
accurate when taken between 1 and 10 on
the microfarad scale, and the range selected
should be chosen with this fact in mind,

To measure volts, the switch is turned to
the volts position. The volt jacks are then
connected and the instrument will read full
scale according to the jack markings. All
volt ranges are based on a resistance of 1,000
ohms per volt.

Regarding the test leads used for capacity
measurement; it is important that the leads
be in good condition, their tips clean and
their points sharp.

Philco Model 54

The correct resistance value of the speaker
field coil (39) in the Model 54 receiver is
2600 ohms.

°

AK. Model 246 Changes

The following changes have been made in
the Model 246 a-c. receiver: The gray-yellow
screen resistor (15,000 ohms) is replaced by
two 1.5-watt black-red resistors (each 20,000
ohms) connected in parallel. This increases
the screen voltage slightly.

The electrolytic filter condensers are re-
versed, the 8 mfd. condenser being connected
to the rectifier end of the field coil of the
speaker.

In late sets, the first detector bias resistor
is changed from 2,000 ohms (flexible) to
5,000 ohms (blue-yellow, 0.5 watt). When
replacing this resistor, use the same value as
the one you remove. In a few sets that use
the 2,000-ohm resistor, a flexible 48-ohm
resistor is connected in series with the oscil-
lator plate.
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ton Model 664 .
Capacity Meter. s
All the actual re- &
sistor values are
given. The range
designations are
explained in the
article
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GENERAL DATA—continued

Gulbransen Model 322 Super

The Model 322 super is peaked at 175
kc. The second detector tube is connected
as a diode and supplies the automatic vol-
ume control voltage. The noise suppressor
tube operation will be described later.

A capacity winding in the third i-f. trans-
former serves as a bypass condenser to
ground. This condenser, in conjunction with
the two chokes in the grid-plate circuit of
the second detector tube acts as an i-f.
filter. The volume control is in the grid
circuit of the first audio tube and the tone
control in the input circuit of the push-pull
amplifier.

THE NOISE SUPPRESSOR

Noise suppressing action, when tuning be-
tween stations, is obtained in this receiver
by controlling the screen voltage of the type
57 first audio tube.

Referring to Fig. 1, consider the movable
arm of the noise suppressor potentiometer,
R-16, at the extreme left (knob at extreme
clockwise position). Assume no signal be-
ing received, which would bring the con-
trol grid of the noise suppressor tube to
ground potential. The cathode of this tube
is sufficiently positive at this setting of the
noise suppressor knob to cause cut-off in the
tube. No plate current flows. The screen
voltage of the type 57 first audio tube is
not reduced and the tube amplifies nor-
mally. Additional bias voltage impressed
on the noise suppressor tube due to a sig-
nal has no further effect, as the tube is al-
ready at cut-off,

Now consider the movable arm of the
noise suppressor potentiometer, R-16, at the
extreme right (knob at extreme counter-
clockwise position). At this setting the noise
suppressing action is at maximum. The ca-
thode of the noise suppressor tube is now
negative, relative to the grid. Plate cur-
rent flows in this tube and the plate volt-
age drops due to the drop across resistor
R-9. The screen voltage of the type 57
first audio tube also drops, as it feeds through
the same line. The screen voltage of this
tube differs from the plate voltage of the
noise suppressor tube only by the drop across
resistor R-23. Under “no signal” condi-
tions the screen voltage of the 57 first audio
tube is sufficiently low to prevent this tube
from amplifying.
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When a weak signal (noise) is received,
the control voltage applied to the grid of the
noise suppressor tube makes this grid more
negative. Less plate current flows and the
voltage of the plate of the noise suppressor
tube and the screen of the first audio tube
rises. If the signal is weak, the screen
voltage will not be raised sufficiently to al-
low the first audio tube to amplify.

When a strong signal (station) is re-
ceived, there is sufficient control voltage to
bring the noise suppressor tube to cut-off.
This allows the screen voltage of the first
audio tube to rise to its full amount and
the tube amplifies fully.

The signal once amplified in the first
audio tube is fed into a second audio stage
coupled to two type 46 tubes in push-pull

VOLTAGE DATA

Tube Fil. Plate Screen Grid Plate MA.
R-F. 2.4 242 90 4.0 (1) 4.0
1st Det. 2.4 250 86 7.0 (1) 2.0
Osc. 2.4 24 .. 0.0 8.0
1st I.F. (2) 2.4 252 90 4.0 (1) 4.0
2nd L.F. (2) 24 254 91 3.0 5.7
2nd Det. 2.4 0 e 0.0 0.0
1st A-F. 2.4 65 55 4.0 (3) 04
Noise Sup. 2.4 55 20 3.0 (1) 0.0
2nd A-F. 24 255 x. 14.0 (4) 33
Power 2.4 260 260 34.0 23.0
Rect. 2.4 880 volts plate to plate 53.0 (5)

(1) Read from cathode to ground.

(2) If i-f. readings are made with a cord and plug, ground the control grid through a conde