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Microphone and Line Transformers

Jefferson Quality Design and Construction Improve Performance

JEFFERSON

JEFFERSON RADIO FUSES

| are designed to protect radio sets
against damage due to excessive
current surges or short circuits.
They carry a 10% overload in-
4l definitely and will blow at a 50%
overload. Standard packages
consist of 100 fuses (20 metal
boxes, each containing 5 fuses
of one size).

Microphone Transformers
Microphone and Line Trans-

formers in this line include types for T FERRH
: 5 oN ]

every purpose and are engineered to :
give the utmost in service and per- S— 4
formance. 7

Three shielded and two unshielded [
transformers are made, in one-but- m%
ton and two-button types. Shielded 1 4

types in attractive black enameled
cases with binding posts, unshielded
types with brackets and leads. For
accuracy and uniformity, the coils
are machine wound and vacuum
impregnated.

Designed for coupling the output
tube of the preamplifier to a trans-
mission line or pad and matching
the impedance of a transmission line
to the input of the amplifier. Assem-
bled in black enameled cases equip-
ped with lugs.

These transformers are only part
of acomprehensive line, consisting of
replacement power transformers of
universal design, audio, input, out-
put, filament and amplifier trans-
formers and chokes.

Since the inception of commercial
broadcasting, Jefferson Transform-
ers have been the choice of dis-
criminating radio buyers. Superior-
ity of design and operation plus the
most advanced constructional fea-
tures insure a continued preference
for Jefferson quality. There is not a
more profitable line for the service
parts distributor and dealer. Send
for Catalog 342-R and latest price
schedules. JEFFERSON ELECTRIC
COMPANY. Bellwood, (Suburb of
Chicago), Illinois.

Get this New
2A-3 Ampli-
fier Diagram

FREE
USE COUPON =»




SERVICE MEN—

You Can Repair Any Job With ESilSICSER
«THE MOST COMPLETE CONDENSER LINE”
| TuBULARS

TYPE DT TYPE BA

MICA CONDENSERS

TYPE 2W TYPE 3W TYPE 3L

CARDBOARD-CASED ELECTROLYTICS

TYPE EF TYPE ED TYPE RHM

METAL CONTAINER ELECTROLYTICS

TYPE EJ

TYPE IC

TYPE D TYPE RM

REPLACEMENTS—PAPER AND ELECTROLYTICS

—ALL SIZES, TYPES, VOLTAGES AND CAPACITIES

Your Supplier Carries a Complete Stock. Ask fo Particulars.

CORNELL-DUBILIER CORPORATION

JOBBERS’ DIVISION
4375 Bronx Boulevard New York City

REG. U.S PAT OFF
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NEW
Merchandising Helps by Clarostat

New Package Displays—

Standard for all Clarostat Volume and Tone Controls. New
display package contains six individually packaged units.
Simplifies stock, shelf and counter display and permits order-
ing in standard quantities of six.

— NEW
Fall Replacement Guide
and Catalog—FREE

w SEND FOR YOUR COPY for details on the New

Clarostat Proposition.

Dated July 15, 1934. Contains detailed replacement and technical
data on Volume Controls, Tone Controls, Clinch-Grip Flexible Re-
sistors, Metal Cover Fixed Power Supply Resistors, Line Ballasts, L
and T Pads, Series Mixers, Constant Impedance Devices and Standard

Potentiometers.

SLAROSIAT

RES '

Clarostat Manufacturing Co., Inc.

287 North 6th Street, Brooklyn, N. Y.

AUGUST, 1934 = Say You SAw It IN SERVICE 285



THE ANTENNA ...

STANDARDIZED SERVICING

OR the past two years we have received, with an

astonishing degree of regularity, letters from Service
Men who have very definite complaints to make about
the rapid obsolescence of testing equipment, the altera-
tions in tube design and pin numbering, and the changes
in testing procedure. Such letters are still received and
we expect the future will bring many more. So long as
they continue to arrive we shall not lose heart, for a
good complaint has behind it all the elements of the will
to improve conditions, even though the will may be
slightly misdirected at times. When complaints cease to
arrive, that is the time we shall start worrying about the
future of the radio service field, for then we will know
that most of the backbone has gone out of it.

Let us say to these many men who have written us
scorching letters about the injustice and foolishness of
these constant changes, that they have kept us on the
jump and given us some tough moments. But permit us
to say also that each time we have been aroused to the
point of activity, we have paused to consider King
Canute who vainly commanded the sea to cease and de-
sist from waving.

We are attempting to say, of course, that it is quite
useless and a waste of time to contrive ways of stay-
ing progress. Any movement to combat improvements
in tube and receiver design for the purpose of prevent-
ing obsolescence in testing equipment, is not a move-
ment against a few persons but rather one against the
very large and impersonal radio industry which in its
aggregate marches forward like any other industry—
improving and scrapping, instituting the new for the old.

It is a comparatively simple matter to trouble-shoot
the receivers three or more years of age, and a com-
paratively difficult matter to trouble-shoot a new re-
ceiver; that is, if the receivers are combed with a stand-
ard analyzer. The new receiver requires something de-
cidedly more elaborate in the way of analyzers—for an
increase in the complication of the receiver necessitates
an increase in the complication of the analyzer.

The Service Men could at one time get along very
nicely with nothing more than a good volt-ohmmeter
or, at most, a comparatively simple set analyzer. Prog-
ress in the design of tubes and receivers has since made
it a necessity that the Service Man work with condenser
testers, oscillators of high stability and precision, output
meters, and set analyzers capable of looking in on a host
of circuits and provide a number of readings or indica-
tions in each circuit. And now with the all-wave re-
ceivers, proper adjustments cannot be made unless the
test oscillator covers almost the whole band of funda-
mental frequencies, the harmonics of fundamentals be-
ing unsuitable in most cases for precise circuit adjust-
ments. With the advent of high-fidelity receivers it may
be necessary to employ equipment for the determination
of harmonic distortion, etc.

Admittedly theére is injustice present, since the Ser-
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vice Man whose earnings are small is called upon to
make continual investments in new servicing equipment
or in the re-building of his old equipment. Neverthe-
less, this injustice is intangible to a great degree and
cannot be laid at the door of the radio engineer, the radio
manufacturer, or the test-equipment manufacturer. The
engineers and manufacturers are also laid upon by
similar injustices; everyone is in the same boat.

The Service Man is least able to withstand the hard-
ships created by these constant changes. He cannot con-
tinue to scrap his testing equipment every year so as to
be in a position to service any type of receiver at a mo-
ment’s notice. Since this is the case, and more than like-
ly will remain the case with a return to better times,
something should be done to soften the blows to the
pocketbook, or make up for the large outlays of money
by increased earnings.

Trirst, let us view the matter from the point of test
equipment. The system of tube pin numbering is now
well established, and though the change, and differences
of opinion on this subject, have caused much diffieulty, it
is highly improbable that the standards will ever again
be altered. That they are standards clears the air for
the future.

The test-equipment manufacturers have caught up
with the new tube types and it must be admitted that
the new analyzers have been designed with an eye to
the future. Most of them are obsolescence-proof as far
as one'is able to see, and unless the tubes of the future
are radically altered from present design, the analyzers
should remain obsolescence-proof. Still, who can say
what is to come? And not knowing that, is it not best
to attempt a bit of standardization in the servicing field
itself ?

One of the surprises in our life is the number of
different ways you fellows go about .testing a receiver.
We have yet to meet two men who go about it in the
same way. Some of the systems appear utterly ridiculous
because of the great amount of waste effort; others are
equally as ridiculous because they fail to provide a true
picture of circuit conditions.

It would seem an excellent idea if Service Men were
to decide amongst themselves how receivers should be
tested and, consequently, how they will be tested in the
future. There are many pros and cons to be thrashed
out, but eventually a well-planned system ought to
emerge from the present complexity—a system which
will permit first, the possible standardization of test
equipment as to type; second, the standardization of
servicing procedure; and third, the standardization of
the servicing literature printed by the set manufacturers.

The editorial in the next issue of Service will cover
the points of servicing standardization we consider of
most importance. In the meantime, let us have your
opinion. Take up the matter at your next association
meeting.

® SERVICE FOR
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OHIOHM RESISTORS Ginintp -

> TUBE-WEAR
® Trade mark and value stamped on each piece in addi- ' S
tion to being R. M. A. Color Coded. .. . . WEAK vOLUMS

® "Protect-O-Packed” so as to prevent bent or “kinked”
wire-leads and to assist in easy selection of proper values.

& A type of container or kit for every type of business.

# Metal Stock Cabinet for jobbers — Counter Server for .
dealers—First-Aid Kits for service men. Display card for popularizing

resistor importance—includes

@& Spark Suppressor Sets for eliminating ignition interfer-
P PP 919 actual OHIOHM Resistoroncard

" ence on auto radios.
& Sales helps and advertising to popularize resistors.

® Get the OHIOHM story and get started
with real net profits.

OHM DIAL—for determining resistance value
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Service labels
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with First-Aid
Resistor Kit.

Radio Resistor Guide also fur-
nished free with initial order.

PROTECT-O-PACKED
RESISTORS

THE OHIO CARBON COMPANY . 12510 Berea Rd. ¢« CLEVELAND, OHIO

RESISTORS ore made in Canada by C. C. Meredith & Co,, Ltd., Toronto
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WITH EITHER

WITIE A NEW TUBE CHECKER COUNTER OR

The new Weston Model 682 Tube
Checker, priced sensationally low for a
quality instrument, is a combination
servicer and merchandiser. Attractively
finished in colors and with a scale with
a “good tube” area, it makes an appeal-
ing and convincing counter merchan-
diser when mounted in the counter type
case. For field servicing, the instrument
can be slipped into a leatherette carrying
case. Other features make Model 682
the outstanding value in tube checkers
today. Here are some of them:

1. Attractively finished in two tones of

fawn with silver edging.

2. Instrument can be used as counter mer-
chandiser or portable checker.

3. Counter type case at “easy reading”
angle.

4. Single arc scale shows good tubes as
“gOOd.”

5. Tests tubes commercially used today.
Spare sockets for future tubes:

6. Line voltage control.
7. Short check for 4, 5,6 and 7 prong tubes.

8. Tests cathode leakage by operating
switch.

9. Individual tests on all plates of rectifier
tubes.

PORTABLE CASE

Panel view of Tube Checker

10. “On” and “off” switch.

11. Simple to operate—only one setting ot
indicator necessary.

Be sure to see this low-priced Model 682 at your jobber’s
today, or write for information . . . Weston Electrical Instru-
ment Corporation, 604 F' rehnghuysen Avenue, Newark, N. J.

Roadio ustruments

88 Say You Saw It IN SERVICE ®* SERVICE FOR



-A Monthly Digest of Radio and Allied Maintenance

FOR AUGUST, 1934

USING THE RELAXATION OSCILLATOR

N old circuit has recently been put
to use which seemingly offers
many practical suggestions to the Ser-
vice Man for general application around
a radio service laboratory.
The circuit shown in Fig. 1 is applied
for the testing of all types of condensers
found in general radio service work.

CircuiT DESCRIPTION

As can be seen from a study of the
diagram, the 110-volt input is stepped
up by means of a high-voltage trans-
former and the current is rectified by
the use of an 01-A tube. In this con-
nection the grid and plate of the tube
are connected together at the socket so
that the tube performs actually as a
half-wave rectifier. The output voltage
appearing across a-b is controlled by
adjusting an arm which contacts taps
on the high-voltage transformer. The
maximum output voltage available is in
the neighborhood of 700 volts dc. The
“Regulator Control,” a wire-wound
rheostat, permits small intermediate
voltage changes as well as limiting the
current passing through the device on
a short-circuit condition.

Tue Neon TuBE

A special neon tube having a low
striking voltage is connected in the neg-
ative return. In parallel with the neon
tube are connected three resistors of
various values and a flash control con-
denser Cl. The condenser or each re-
sistor may be connected in the circuit
by means of the “Leakage Control”
arm.

For testing condensers of the solid
dielectric type such as paper, mica, or
oil, the “Leakage Control” is set to po-
sition No. 2 and the other controls set
to give the highest voltage output. The
condenser to be tested is connected
across the output of the device marked
“Test.” Connected in this manner the

¥Engineering Dept., Tobe Deutschmann Corp.
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By O. S. HENDRICKS*

circuit is actually set up as a relaxation
oscillator, in which actually the effective
dc resistance of the condenser under
test will be indicated.

How IT Works

When the condenser CX to be tested
is applied across the test terminals, and
if the condenser is good, a charging
current will immediately flow through
the condenser CX, charging up con-
denser C1 to a potential sufficiently high
to cause the neon glow tube to ignite.
As soon as the condenser CX has be-
come charged, the charging current
will stop flowing, the potential across
Cl1 will disappear and the neon tube
will become extinguished. The effective
resistance of CX, however, will allow a
minute current to continue to flow
through the test circuit. Gradually Cl
will be charged to a voltage sufficiently
great to again cause the neon tube to
ignite. 'When this occurs, the voltage
across Cl will drop until again the
neon becomes extinguished. Current,
however, continuing to flow through the
effective resistance of CX will continue
to charge Cl to the striking voltage of
the neon tube. This process will con-
tinue and alternately the neon tube will
ignite and extinguish.

The lower the effective resistance of
the condenser CX, the greater will be
the leakage current flowing through the

test circuit, and the sooner will C1 be-
come charged to the striking voltage of
the neon tube.

Neon FrAasm RATE

A newly made condenser having high
effective resistance will permit such an
extremely minute current to flow
through the test circuit, that the flashes
of the neon tube will be infrequent,
sometimes as much as five or ten min-
utes apart.

Old or poor condensers having a low
dc resistance will cause the period of
oscillation and consequently the flash-
ing rate of the neon tube to be as fast
as one flash a second and faster. Faster
rates of flashes than these indicate very
poor condensers, which should be re-
placed or should not be used.

The period of oscillation of the cir-
cuit is dependent on several factors:
First, the voltage appearing across
points a-b; second, the effective resist-
ance of the condenser under test; third,
the capacity of the flash control con-
denser Cl, and fourth, the character-
istics of the neon glow tube.

Low Capacity TesTiNg
Condensers ranging in capacity from
.05 mfd to approximately 50 mmfd are
tested with the “Leakage Control” set to
position No. 1. In this case the circuit
does not operate as a relaxation oscilla-

Regulator control
o] 100

+

oA | L e 2

s | %

- Cz | =4 Cx 32

Test P 2 Reffective
Neon tube i ;?
11 e T
b )
2
] .
/ Voltage Flg. 1
= control Leakage

control

Schematic circuit of relaxation oscillator:

289



tor. However, charge and discharge
currents as well as leakage resistance
are indicated.

On either setting No. 1 or No. 2 of
the “Leakage Control,” shorted con-
densers will cause a steady bright red
glow of the neon tube and open con-
densers will not allow the initial charg-
ing current to flash the neon tube.

“INTERMITTENT” CONDENSER TESTING

Condensers of an intermittent nature
when connected to the test circuit will
start out by causing a certain rate of
flash of the neon tube and after a few
seconds of operation, due to an internal
resistance change in the condenser, the
rate of flash of the neon tube will
change likewise. Frequently, the inter-
mittent . condenser will open while on
test, in which case the flashing of the
neon will become interrupted. When
the connection is made again internally,
the flashing of the neon will continue.

TESTING ELECTROLYTICS

Resistors R1, R2, and R3 are used
only in testing condensers of the electro-
lytic type. Here the circuit functions
mainly as an indicator of high leakage
current in the test circuit.

Voltage, regulator, and leakage con-
trols are set to the voltage rating and
capacity of the condenser under test.
Upon application of the condenser to
the test clips of the instrument, a charg-
ing current will flow through the output
circuit as well as through the resistors
connected to the “Leakage Control,”
causing an immediate glow of the neon
tube.

Superimposed on this charging cur-
rent will also be the current due to the
dielectric structure or the dc resistance
of the test condenser CX. The greater
the leakage current flowing through the
leakage control resistor, the greater will
be the voltage across this resistor and
consequently across the neon tube. As
a result the neon tube will remain ig-
nited until the leakage current flowing
through CX falls to an acceptable value.

At this point, the voltage appearing
across the resistor in parallel with the
neon tube will fall below the striking
voltage of the neon and the light will
become extinguished. This indicates
the condenser is satisfactory and may
be continued or placed in service.

Too high a leakage current would
cause the voltage across the neon tube
to continue higher than the striking
voltage, in which case the neon would
remain ignited continually.

Here again a short circuit condition
would cause a bright red glow of the
neon and an open condenser would not
permit the initial charging flash nor the
leakage current to strike the neon tube
to the ignition point. No flashing of
the neon tube, of course, will take place
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in testing the electrolytic type of con-
densers.

Hica ResisTaNcE TESTING

The circuit shown may be used with
the “Leakage Control” set to Position
1 for testing high resistances in the
order of 100 to 5000 megohms, such
as the resistance of cable insulation, the
insulation used in transformers {rom
winding to the case, the quality of the
cables used in automobile engines for
connections from spark coils to spark
plugs, etc.

SAFETY SWITCH

Switches S1 and S2 are controlled by
the same tumbler. When switch S1 is
closed, switch S2 is open. However,
when switch S1 opens, switch S2 con-
nects the plate of the 01-A tube to the
filament. This operation discharges the
test condenser and thus eliminates dan-
ger of shock to the operator.

Undoubtedly a great many uses will
suggest themselves to the enterprising
Service Man who uses this instrument.

DIODE AND AVC IN BATTERY SET
(See Front Cover)

The Philco Model 34 is the first re-
ceiver of its type we recall seeing which
has both diode detection and delayed
automatic volume control. The com-
bination is unusual for this type of re-
ceiver because it is battery operated,
and employs the “30-series” 2.2-volt
dry-cell tubes.

CircuiT OPERATION

Referring to the circuit on the front
cover, it will be seen that the type 30
second detector tube is connected to
function as a diode, the plate of the
tube being tied to the grounded end of
the filament circuit. The grid of the
tube acts as the usual diode plate. The
diode load circuit is composed of the
resistor R and the volume-control po-
tentiometer R-Z. Therefore a signal
voltage impressed on the grid of the
tube will develop a signal voltage in
the load circuit, R, R-2. The extent
of the a-f signal voltage impressed on
the grid of the type 32 a-f tube de-
pends upon the position of the potenti-
ometer arm.

Drravep AVC

Now note the resistor R-1. This re-
sistor connects from the point between
R and R-2 to the positive terminal of
the 3-volt “C” battery. The negative
terminal of the “C” battery is common
to the grid return circuits of the first
detector and i-f tubes, this connection
being marked “AVC Line.”

It is evident that under no-signal con-
ditions, a negative bias of 3 volts is
placed on the grids of the first detector
and i-f tubes. Also, the diode of the
second detector is approximately 3

volts positive, since the positive ter-
minal of the “C” battery connects to
the diode circuit through resistor R-1,
which is above ground potential.

The no-signal conditions are then: 3
volts negative bias on r-f and i-f tube
grids, approximately 3 volts positive on
second detector diode. The receiver is
in the condition of maximum sensitiv-
ity, the 3-volt negative potential rep-
resenting the initial bias.

When a signal voltage is impressed
on the diode, its value must be sufficient
to overcome the positive bias before
diode current will flow in the load cir-
cuit. The avc action is therefore de-
layed. However, when the signal volt-
age reaches a value sufficient to over-
come the positive bias, voltages are de-
veloped in the diode load circuit, these
voltages being negative with respect to
ground. The negative dc voltage de-
veloped in the diode circuit bucks the
positive battery voltage with the result
that the actual negative voltage with re-
spect to ground is increased above the
“C” battery voltage. Since the fila-
ments of the first detector and i-f tubes
in the receiver are grounded, as is
the filament of the diode detector tube,
this added negative voltage value is
transmitted to the detector and i-f tube
grids. Thus, the negative bias is in-
creased with an increase in signal volt-
age and avc action results.

®

Silver-Marshall Type R

No reception, no plate voltage on 27
second detector. Caused by shorted un-
cased 0.5-mfd, 200-volt condenser (C-11
in diagram). Replace with 0.5 mfd, 400-
volt unit.

°
Crosley 173 and 173-5

Models 173 and 173-5 are 6-tube,
dual-band superheterodynes brought out
in the fall of 1933. Model 173 is de-
signed for operation from 110 volts
d-c or 60-cycle a-c. Model 173-5 is
designed for operation on 110 volts d-c
or 25- to 60-cycle a-c.

The circuits of the two sets are sim-
ilar except for the filter system. In
Model 173-5 a different filter choke is
employed (G6-28069) and the .05-mid,
200-volt condenser which shunts the
filter choke in the Model 173, is omitted.

Both of these receiver models can be
used with the Crosley Model 38 power
pack and remote speaker (See page
17, January, 1934 issue of SERVICE).

°
RCA 44 and 46

Distant reception very poor, all volt-
ages and tubes O. XK. This set somehow
seems to develop misalignment of the
variable condenser stators. Remedy:
Re-align by loosening the stator-sup-

" porting set screws and centering the

plates.
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Ceneral

Data . . .

Wells-Gardner No. 05AA

This is a S5-tube ac-dc superhetero-
dyne, similar in many respects to the
former 05A Series receivers. The
changes which have been made are as
follows:

Referring to the accompanying cir-
cuit diagram, it will be noted that a
6C6 tube is used as the first detector
and oscillator, a 6D6 tube is used in
the i-f amplifier stage and a 6D6 tube
is employed as second detector.

Oscillator bias voltage in the first de-
tector is obtained by means of a grid
resistor and condenser, replacing the
cathode resistor as used formerly in the
05A Series. Resistor R-1 and condenser
C-2 are assembled on a terminal strip
with the grid cap. Grid-circuit rec-
tification is used in the second detector,
replacing the bias detector as used
formerly. Here also the resistor R-5
and condenser C-3 are made up in an
assembly with the grid cap.

An r-f choke has been inserted in
the “B” line, as shown. No external
ground is required with this receiver.

The tube arrangement from left to
right on the chassis is as follows: 6C6
detector-oscillator, 6D6 i-f amplifier,
6D6 second detector, 2525 rectifier, and
behind the rectifier the type 43 power
pentode.

CONDENSER ALIGNMENT

There is no ground lead on the re-
ceiver, and the ground lead of the sig-
nal generator should therefore be con-
nected to the metal subpanel of the
chassis through a condenser of ap-
proximately .05 mid.

As the i-f transformers are self-
tuned, no i-f alignment at the inter-
mediate frequency of 262 kc is re-
quired. The 1400-kc trimmers on the
tuning condenser are first adjusted at
this frequency and the 600-kc trimmer,
next to the “Broadcast-Shortwave”
switch, is then adjusted. The setting

of the 1400-kc trimmers is then re-
checked at 1400 kc.

Next turn the ‘“Broadcast-Short-
wave” switch to the short-wave posi-
tion and set the signal generator for
3000 ke. Turn the tuning condenser
to maximum output and adjust the an-
tenna short-wave adjusting condenser,
which is mounted at the end of the
chassis over the tuning condenser.

Since the chassis of this receiver is
hot, it should be placed on an insulated
surface for servicing and the person
doing the servicing should keep from
coming in contact with any ground.

VoOLTAGE READINGS

Both the ac and the dc voltage read-
ings are given in the diagram; the
higher voltages are the ac readings.
The ac and dc plate and screen voltages
on the second detector cannot be read
except with a 1,000,000-ohm meter.
The grid voltage for the 43 power pen-
tode should be read across the filter
choke. The ac and dc voltages given
for the 25Z5 rectifier are the readings
from plate to two cathodes.

In taking voltage readings, connect
antenna to subpanel and set volume
control at maximum. Take readings be-
tween element and cathode.

CIRCUIT ELEMENTS EMOLOSED
IN DOTTED CIRCLES 00 NOT
EXIST AS DISTINCT UNITS, BUT
OCCUR AS A RESULT OF THE
MUTUAL FPOSITION OF OTHER
CIRCUIT ELEMENTS OR THEIR
ARTS

I.F. =262 KC.

‘é T2

R
105 -
125

3-.2V.

R~ DET

20-17V.

Re

//oV AC-AC.

AUGUST, 1934 =

Circuit of Wells-Gardner No. 05AA.



GENERAL DATA—continued

Silvertone 7118, 1708A, 1760
Rectifiers

The receiver models listed above em-
ploy type 83V rectifiers and type 42
power tubes.

In auy of these models, do not use a
5Z3 rectifier tube in place of the type
83V since the combination of a quick-
heater rectifier with a slow-heater out-
put tube would result in condenser volt-
ages too high for safety before the
type 42 power tube became sufficiently
heated to draw its proper plate current.

°

Stromberg-Carlson No. 69 All-Wave
Selector

The No. 69 All-Wave Selector con-
tains the frequency-changer circuits of
a superheterodyne system which, con-
nected to the input of a standard broad-
cast receiver, gives an extension of the
tuning range from 1,500 kc to 25 mega-
cycles.  For installation details and
antenna connection details see page 221,
June SERVICE.

CirculT DESCRIPTION

The diagram for the No. 69 All-
Wave Selector is shown on this page.
A 6D6 tube is used in the r-f stage
and is self-biased by the voltage drop
in the 300-ohm cathode resistor. A
GA7 tube, connected to function as a
pentode, is used as first detector or
modulator. This tube is also cathode
biased. Grid No. 1 of this tube is
connected through a small capacity to
the plate of the type 76 oscillator tube.
The oscillator voltage is therefore im-
pressed on grid No. 1 of the 6A7
tube for the purpose of frequency con-
version.

The plate circuit of the 6A7 tube
feeds an iron-core i-f transformer
tuned by condenser C-16 to a frequency
of 545 kc. The i-f output of this cir-
cuit is fed to the input of the broad-
cast receiver through the coupling con-
denser C-18, which keeps high voltage
from entering the primary of the broad-
cast-receiver antenna transformer.

It will be seen that the No. 69 Selec-
tor has its own power supply. It is
interesting to note that the heaters of
all the tubes, including the rectifier, are
supplied from a single winding on the
power transformer. This is possible
since the type 84 rectifier used has a
cathode which may be isolated from the
heater circuit of the tube.

Band switching is accomplished in
the usual manner. There are separate
antenna, r-f and oscillator coils for each
of the three bands, and a fourth con-
tact on each section of the tandem
switch for broadcast reception. The
switching in the antenna circuit is so
arranged that a doublet antenna may be
thrown into circuit when operating the
Selector on the two highest. frequency
bands. (Points C and D on switch
section 6T). Point A on each switch
section represents the broadcast band
position. In this position the long
antenna is connected through to
switch section 7B and thence to the
antenna post of the broadcast receiver.
At the same time switch sections in the
t-f circuit ground the grids of the r-f
and modulator tubes, and cut out the
r-f transformers. The grid of the oscil-
lator tube is also grounded, and the
voltage reduced on the plate of this
tube, so that it ceases to oscillate.

Another section of the same tandem
switch is used to light different col-
ored lamps for each band. These lamps
also obtain their current from the
single low-voltage winding on the
power transformer.

VOLTAGE READINGS

The voltages given in the diagram
were obtained by measuring between
the various tube socket contacts and
the bases with the tubes in place.
Vaiues are given for a line voltage of
120 volts and allowance should be made
for differences when the line voltage
is higher or lower. Use a 1,000 ohms-

per-volt meter.
°

Crosley Models and I-F Peaks

The following list includes the inter-
mediate-frequency peaks of some of the
more recent Crosley receivers. For an
additional listing, see page 17 of the
January, 1934, issue of SErvicE.

Models I-F Peaks
108 <. 3. < Jorm . 181.5
167 4 ST T BXe [ « e o i 456.0
178 e, 4560
179 mr .50 . «os ol aPe ons 181.5
MBI .z bt i B o185 s a2 456.0

The model 103 is an auto receiver.

Philco Model 16 Change

Starting with Run No. 15, a No.
30-4125 tubular condenser, .006 mfid,
will be added to Model 16 receivers. It
will be connected between the plate of
the 77 tube and the tone control. This
gives a smoother variation in control
and prevents too great a change in tone
from one step to another.

_l_ L : OV'\:so?srTusz 191V. -G&;wﬁ /19I V.
C'G o1 |De 57 : G
sC $p o .
P K /
! H
H—H 76
6D6
63& G2 _-64(cG)
Gs G p
F « -:-7 2 zs:'?m‘r(—-. P K
H H P c-zo;f E 4 i
6A7 s £ 2l H—H
Acsuprey] h ov. N 84‘
€ORD  F e I v
18 V';,A.C. 118 V.A.C. | ',,_Ef = 545 Ke.
Diagram of Stromberg-Carlson No. 69.
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GENERAL DATA—continued

Fada Model NA

This chassis, used in receiver Models
141 and 141-Z, employs a band-pass cir-
cuit to improve selectivity and image
ratio, and a 6A7 tube as mixer and oscil-
lator. The police waveband is covered
by shorting a portion of the oscillator
coil (switch indicated by X in the dia-
gram).

Tug CIrCUIT

The mixer feeds a 6D6 tube through
an i transformer peaked at 265 kc.
The second i-f transformer is coupled
to-a type 37 tube used as a diode. The
output circuit of the diode second de-
tector contains the AVC feed line which
places AVC voltage on the grids of the
mixer and i-f tubes. The diode output
circuit also contains the volume-control
potentiometer across which may be
shunted a 50,000-ohm resistor for reduc-
ing the input to the audio tube. This is
accomplished by the “Local-Distance”
switch, being in the “Local” position
when closed.

The type 77 first a-f tube is a pen-
tode and is cathode biased. Note that

there is also a coil in the cathode cir-
cuit of this tube. This is a hum-bucking
choke and functions very much the same
as the usual type of filter.

The 77 tube is resistance coupled to
the type 42 power pentode. This tube
is also cathode biased, and has the tone
control in the grid circuit. The effec-
tiveness of the tone-control by-pass ca-
pacity depends upon the position of the
arm of the potentiometer resistance.

ADJUSTMENTS

In order to adjust accurately the vari-
ous trimmer condensers of the receiver
it is necessary to use a well-shielded test
oscillator capable of providing a modu-
lated carrier frequency which can be
accurately attenuated at 265 kec, 600 ke
and 1400 kc.

Since the receiver has AVC, it is
necessary to set the manual volume con-
trol to its maximum position, to assure
accuracy in alignment. To control the
signal output of the receiver it will be
necessary to use the attenuator control
of the test oscillator.

I-F ADJUSTMENTS

The four i-f condensers are spread
about a bit. When facing the front of
the chassis, the third i-f condenser nut
will be found below the right side of the
speaker. When facing the rear of the
chassis, the tirst i-f nut is on the left side
and the second i-f nut a bit further on
to the right. The fourth i-f nut is
reached from the top of the chassis and
is directly behind the speaker.

Proceed as follows: Disconnect the
antenna from the receiver and connect
a lead wire from the output post of the
test oscillator to the control grid of the
6A7 tube.. Do not remove the comtrol
grid commection from the tube nor re-
move the tube shield. Then connect the
ground lead (slate) of the receiver to
the ground post of the test oscillator.
In the event that the test oscillator used
does not have a dummy antenna system,
connect a 250-mfd condenser in series
with the lead wire.

Now connect the output meter across
the secondary of the output transformer
(which is mounted on the speaker) so
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GENERAL DATA—continued

that the variations in signal output can
be noted. Then set the test oscillator
to 265 ke and regulate its attenuator so
that the output signal is low enough to
insure accuracy in adjusting the i-f con-
densers of the set. Then, with the aid
of a No. 4 socket wrench, adjust the
four i-f condensers to resonance as in-
dicated by the greatest swing of the
needle of the output meter.

ALIGNMENT oF GANG CONDENSERS

The compensators are located at the
top of their respective tuning condensers
and can be adjusted with the aid of a
screwdriver. Adjust the rear compensa-
tor first, the front compensator second,
and the center compensator last.

For these adjustments, connect the
test oscillator to the antenna and ground
leads of the receiver and adjust the out-
put of the oscillator to 1400 kec. Then
set the receiver tuning dial to 1400 kc
and adjust the compensators, in the
order mentioned, for maximum output.
In making these adjustments the re-
ceiver volume control should be at maxi-
mum and the output adjusted by the
test oscillator attenuator.

OscrLLATOR SERIES CONDENSER

The oscillator series compensator can
be adjusted through the hole in the
right hand side of the chassis.

Set the carrier frequency output of
the test oscillator to 600 kc and set the
receiver tuning dial to 600 ke. Then,

adjustment it is necessary to rock the
gang variable condenser in order to fol-
low the maximum signal output.

After the oscillator series compensa-
tor is properly adjusted, turn the re-
ceiver tuning dial to 1400 kc and set
the test oscillator to the same frequency.
Then readjust all variable condenser
compensators as previously outlined.

VOLTAGES

The voltages given are based on a
line voltage of 115 and were read with
a 1000-ohm-per-volt meter. The plate
and screen voltages for the 77 a-f tube
are approximate. The grid voltages can
not be read at control grids due to series
resistors. They should be measured
across each respective bias resistor.

The voltages across the electrolytic
condensers 5-1209-Ms are as follows:
First section, 361 volts; second section,
238 wvolts. The potential across the
2000-ohm speaker field is 123 volts.

L
Westinghouse WR-20

This is one of the new Westinghouse
ac, dc receivers, for operation on a
100- to 135-volt line, and for operation
on a 220-volt ac or dc line by the
utilization of a ballast adapter.

CIrcUIT DESCRIPTION

It will be seen from the accompany-
ing diagram that the WR-20 is a tuned-
radio-frequency receiver, employing a
6D6 as r-f amiplifier, 6C6 as power de-

with the aid of a No. 4 socket wrench tector, and a 38 pentode as power
adjust the oscillator series compensator amplifier.
for maximum output. To insure perfect The receiver antenna transformer
-5V, 0- V 05-115V.
§7.0005P~f 105 f‘SV 10-15 L 9-12V, 1 5:

i

6D6

6C6
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Westinghouse WR-20 diagram.
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employs both inductive and capacitative
coupling. A high impedance is used
in the plate circuit of the r-f tube, to
obtain high gain, and the coupling is
principally capacitative.

Volume is controlled in the antenna-
cathode circuit of the r-f tube, a varia-
tion of the control resistance simul-
taneously increasing or decreasing the
bias on the r-f tube and decreasing or
increasing the resistance in shunt with
the primary of the antenna transformer.

Bias for the detector tube is ob-
tained by the drop in voltage across the
15,000-ohm cathode resistor. The type
38 power tube is biased by the voltage
drop across the 600-ohm filter choke
in the grounded leg of the plate supply
circuit.

The 299-ohm filament-dropping re-
sistor is a part of the line cord. For
this reason the cord should not be
shortened by cutting out a section. -

VoOLTAGE READINGS

The ac and dc voltage readings are
given in the diagram. These readings
should be taken with the volume con-
trol full on and the set tuned to 550
ke.  Though the voltages will not
change materially when the set is
operated from a dc line, the lower
values are more in order.

The set may oscillate if the antenna

wire is laid too close to the cabinet.
°

AK. Battery Models

AXK. Battery receiver Models 387
and 427Q have a “B” consumption rang-
ing from 20 to 27 ma depending on sig-
nal strength and volume level. The av-
erage is 25 ma. (The latest 387 and
427Q) receivers have a police switch for
both police bands.)

The “B” consumption of Models 165Q
and 525Q is from 16 to 24 ma depend-
ing on signal strength and volume level.
The average is 22 ma.

°
"Universal Analyzer"

A glance at the circuit diagram of
the “Universal Analyzer,” on page 218,
June Service, will show that the short-
ing button is omitted. This button
connects across the two pin jacks
marked 4+ and —, just to the left of
the rectifier tube.

Also, the value of the condenser to
the left of the selector switch should
be 0.1 mifd., rather than 1 mfd. as in-
dicated.

It should also be noted that both
sides of the ac outlet plug connect to
the same side of the line. The upper
terminal of the receptacle plug should
connect to the lower rather than the
upper lead of the ac plug.

e SERVICE FOR



GENERAL DATA—continued

Philco Model 19

The circuit shown here is for the
Philco Model 19, Code 128. This chas-
sis is of the dual-wave type covering the
irequency range of from 550 to 3260 ke,
in two steps. The short-wave band is
reached by shorting sections of the r-f
and detector secondary coils. Note that
the range switch which accomplishes
this is in tandem with the power switch.

Bias for the grids of the r-f and i-{
tubes is obtained from the drop in volt-
age in resistor (7) which is common to
both cathodes. This is the steady or
minimum bias. The grids of these two
tubes are tied in with the AVC circuit,
the AVC voltage being supplied by the
diodes of the type 75 tube.

The diode load circuit contains the
resistor (23), the compensated volume
control potentiometer (40), and the tone
control (47) made up of condensers
(48), and condensers (31) in the plate
circutt of the type 42 power tube.

Bias for the grid of the 75 triode is
obtained from the drop in voltage in the
resistor (52) in series with the center
tap of the power transformer and

ground. This resistor also supplies the
bias for the grid of the 42 power tube.
In this case the bias is the voltage drop
across the entire resistor,

The Shadow Tuning Meter is con-
nected in the plate circuit of the i-f
tube.

VOLTAGES

The voltages given are based on a
line voltage of 115, and were read with
a high-resistance voltmeter from the un-
derside of the chassis, with test prods.
When taking these readings the station
selector should be set at 550 kc and the
volume control set at maximum. Do not
take these readings with a plug-in
adapter as they will not be reliable.

ADJUSTMENTS

If it is necessary, the i-f transformers
should be peaked at 260 ke. The adjust-
ing screws will be found on the rear
chassis wall. They are, from left to
right: first i-f primary, first i-f second-
ary, and second i-f primary. The sec-
ondary of the second i-f transformer is
self-tuned.

The compensating are

condensers

mounted along the front of the gang
condenser. The extreme left condenser
is the high-frequency oscillator compen-
sator. This should be adjusted at 1400
ke—with the test oscillator set at that
frequency. Next comes the detector com-
pensating condenser, and to the extreme
right the antenna compensating con-
denser. These should also be adjusted to
1400 ke, in the order mentioned.

The last adjustment is that of the
low-frequency compensating condenser
which is accessible from above the chas-
sis through a hole just to the rear of
the antenna gang condenser. This ad-
justment is made with the test oscilla-
tor set at 700 kc.

A final re-setting of the high-fre-
quency condenser—with the test oscilla-
tor at 1400 kc—is desirable.

[

Philco Model 34 Change

Starting with Run No. 3, Model 34
will be equipped with a 4-point tone
control instead of a 2-point. The Part
No. of the new control is 30-4168, which
replaces 30-4152.
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Auto-Rad
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Colonial Model 164

This 6-tube superheterodyne receiver
is similar in many respects to the Model
164B which has a plug-in type vibra-
tor unit. The following data on the
Model 164 applies to all receivers hav-
ing a serial number below 50600,

RecEvER Circuir

It will be seen from the accompany-
ing diagram that a 78 r-f amplifier
feeds the incoming signal to the 6A7
detector-oscillator. The 175-kc output
of this tube is amplified by the 78 i-f
stage and then fed to the 6B7. This
duplex diode pentode provides avec,
diode detection, and pentode a-f am-
plification. The audio output of the
6B7 is fed to the 41 output pentode.

The plate supply is of the vibrating-
reed type with an 84 rectifier tube.

AVC anD SENSITIVITY CONTROL

The 175-kc output of the 78 i-f stage
is impressed between the cathode and
diode plates of the 6B7, in series with
R-10, R-11 and R-12. The diode cur-
rent flowing causes a voltage drop
across these resistors. Only the drop
across R-12 is used for avc. Since the

grid returns of the 6A7 and 78’s are
connected to R-12, the negative bias
across it is impressed upon the grids
of these tubes. Increases in signal
strength are offset by decreases in tube
amplification resulting from this in-
creased negative bias. The effect is to
tend to maintain the output of the 78
i-f at a constant value.

Residual bias for the tubes is fur-
nished by R-2. In addition, the residual
bias, and therefore the tube amplifica-
tion, is affected by the setting of the
Local-Distance switch. When the switch
lever is on contact No. 2, the drop
across R-13, due to the plate current of
the 6B7, bucks the residual bias from
R-2, decreasing the total negative bias
and increasing tube amplification. In
the “Local” position, contact No. 3,
only the residual from R-2 is applied
to the tube grids.

Be sure the sensitivity control is
either full clockwise or full counter-
clockwise. If allowed to remain half-
way between the two positions, R-13
will be shorted, removing the 6B7 bias.

The volume control shunts R-11 and

R-12 for audio frequencies. Accord-
ingly, any desired amount of the audio
component across R-11 and R-12 can
be picked off by the movable arm of the
volume control and fed to the control
grid of the pentode portion of the 6B7.
It is there amplified and then resistance-
capacity coupled to the 41 pentode out-
put tube.
I-F TuNING ADJUSTMENTS

When peaking the i-f stages, use a
low enough output from the test os-
cillator to render the avc action in-
operative. The screw adjusts the pri-
mary tuning condenser; the nut ad-
justs the secondary.

R-F TUNING ADJUSTMENTS

There are three holes at the back of
the chassis through which the con-
denser trimmers are accessible. The
unit nearest the control end of the
chassis is the r-f unit. The next one
is the detector and the last one the
oscillator.

Any trouble with oscillation will be
due to proximity between grid and plate
leads of the r-f and i-f stages. Moving
the leads apart will correct the trouble.

SPEAKER ADJUSTMENT

Should the speaker cone ever need
centering, it will be necessary to re-
move the speaker from the chassis. Two
screws, their heads accessible from the
under-side of the chassis, hold the
speaker to the chassis.

Loosen the two nuts and screws that
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AUTO RADIO—-continued

hold the cone spider, insert thin paper
spacers between the pole piece and
voice-coil support, and re-tighten the
spider nuts and screws. Then remove
the paper spacers.

Notes on the remote control unit of
this receiver will be found on page 225
of the June 1934 issue of SERVICE.

°
Stewart-Warner R-117 Chassis

An occasional customer may com-
plain that the intensity of illumination
of the dial of the new Model 1171 auto-
radio interferes with night driving.

For complaints of this sort, the 15-
ohm pilot light resistor (No. 51 in
the temporary circuit diagram) should
be removed and a new 35-ohm resistor
(Part No. 84197) be substituted in its
place.

The use of the 35-ohm resistor will
materially reduce the voltage on the
dial pilot light, thus reducing the il-
lumination considerably.

°

Stewart-Warner Model R-112

The volume and tone quality of the
Stewart-Warner receiver Models 1121
and 1122, using Model R-112 chassis,
may be improved by making the
changes listed below. A complete sche-
matic diagram for the R-112 chassis
appeared on page 22, of the January,
1934, issue of Service. The changes
are as follows:

(1) Increase the voltage on the plate
of the output tube. This is done by dis-
connecting the B plus (yellow and red
lead) side of the output transformer

from the screen grid terminal of the
output tube and connecting it to the
high-voltage side of the combination re-
lay and filter choke. The most con-
venient point to do this is at the cathode
terminal of the rectifier tube. This will
raise the plate potential about 40 volts.

(2) Change the grid resistor of the
41 tube from 510,000 ohms to 250,000
ohms. This resistor is enclosed in a
piece of large spaghetti and is connected
from the grid of the 41 tube to ground.

(3) Change the permanent tone-
control condenser (No. 29 in the origi-
nal diagram) which is connected to the
plate of the output tube, from .01 mfd,
600 volts, to .006 mfd, 600 volts.

After these changes are made, it may
be necessary to readjust the spring on
the relay, since the plate current of the
output tube no longer passes through
the filter choke and consequently there
is less magnetic pull to open the relay.
The pull of the spring which tends to
keep the contact points closed should
be reduced by slightly stretching the
spring so that the relay will now both
open and close at the reduced currents
which operate it.

°
Philco Model 700

This is a single-unit receiver, with
dynamic speaker. From Fig. 1, it will be
seen that there is a stage of tuned r-f,
a type 77 detector-oscillator, one stage
of i-f, a type 75 diode detector provid-
ing avc for the r-f and i-f tubes, with
the a-f triode of the 75 resistance-
coupled to a type 42 power pentode.

All five receiver tubes are cathode
biased. The volume control is in the
grid circuit of the 75 triode. The type
84 rectifier tube functions in conjunc-
tion with a vibrator-transformer unit.
Both “A” and “B” leads are well filtered
with chokes to prevent interference.
(46) and (65) are the “A” chokes, (48)
the vibrator choke, and (59) the r-f
“B” choke.

I-F TRANSFORMER AND PADDERS

The new style i-f transformer, com-
plete with padders, is used in the Model
700. The padders are placed in the top
of the shield can one above the other.

The primary padder is adjusted by
means of the screw slot, accessible
through the hole in the top of the shield
can. The secondary padder is adjusted
by means of the small hex nut, also
accessible through the hole in the top
of the shield. (See Fig. 2.)

The coil windings terminate in leads
instead of terminal lugs. The color
schenie is as follows:

Ist I-F TRANSFORMER

Primary—Plate ............ White
Primary—B -+ .. vvinnnn... Red
Secondary—Grid ........... Black
Secondary—Retwrn........... Green ’
Osc. Coil Conmection........ Wht. & Blk.

The 2nd i-f transformer has the same
color scheme, but has no oscillator coil
connection.

I-F ADJUsSTMENTS
Remove the speaker lid from the re-

ceiver. Remove the grid-cap terminal
from the 77 tube (for location see
Fig. 2).

(Continued on page 308)
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Fig. I. Schematic of Philco 700.
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ASSOCIATION NEWS . . .

EASTERN CONVENTION

Plans are progressing for the Second
Annual Eastern Convention of the In-
stitute of Radio Service Men to be held
at the Hotel Pennsylvania in New York
City, Friday, Saturday and Sunday, Oc-
tober 19-21.

Since the first announcements of the
Exhibition and Convention went to the
trade a short time ago, more than 30
per cent of the available exhibit space has
been subscribed, in spite of the three
months elapsing before the date set for
the event.

The technical program will follow close-
ly the arrangement that was found highly
successful and satisfactory at Chicago last
Spring, when certain parts of the speak-
ing time was devoted to “Service Schools”
on specific products, and other parts to
general discussion of subjects vital to the
Service Men.

™
BOSTON L.R.S.M.

On July 10, the Boston Section of the
Institute of Radio Service Men held a
meeting at the Statler Hotel. Mr. Church,
Special Representative of the Apparatus
Design Company, Little Rock, Ark., ex-
plained the recent development in test
equipment for Service Men. Vice Chair-
man, Mr. Ingvar Paulsen, presided.

e

TWENTIETH REGION CONVENTION

The First Annual Convention of the In-
stitute of Radio Service Men to be con-
ducted by the 20th Region of the In-
stitute of Radio Service Men will be held
at the Hotel Seneca in Rochester, N. Y.,
September 16-18.

Exhibits of leading manufacturers and
technical sessions with speakers of na-
tional fame will constitute the major por-
tion of the three-day meeting., Business
meetings at which the principal topic for
discussion will be Regional Organization
and Development will be held at various
times, and representatives of other Sec-

tions and other Regions are planning to
attend to take part in arranging the pro-
gram for future development and growth.

The 20th Region of which Rochester is
the Key Section, and of which Edgar C.
Arnold is the Chairman, comprising the
greater portion of the states of New York
and Pennsylvania, has taken the lead in
the complete organization of the larger
units provided for under the organization
plan of the Institute. Three new Chapters
have been established by the Regional
Committee during the last month and plans
are laid for more meetings to be held
prior to the holding of the Convention.

Frank E. Stubbs, 64 Margaret St.,
Rochester, is Convention Chairman, and
Roy E. Massecar, 1961 Dewey Ave,
Rochester, is Chairman of the Rochester
Section. Edgar Arnold may be reached
at 316 Flint St.,, Rochester.

NEW YORK SECTION

Mr. W. M. Perkins, Chief of the Appli-
cations Laboratory, National Union Radio
Corp., addresses the New York Section of
the I. R. S. M. on Monday, Sept. 10, on
“New Tubes to Replace Old Types and
Majestic Type Tubes.”

Also, Mr. Hubert L. Shortt is delivering
his third lecture on p-a systems, the subject
being “Input Equipment Other Than Mi-
crophones.”

Sept. 24, Mr. J. H. Miller and Mr. O. ]J.
Morelock, Weston Electrical Instrument
Corp., will deliver “Practical Demonstra-
tion of Weston Radio Equipment.” New
Weston Equipment will be shown. Herb.
Zvorist will conduct a forum.

Meetings will be held in the Pennsyl-
vania Hotel, beginning at 8 P. M.

°
TWENTIETH REGION PROGRESSES

The New York State Organization in
the Twentieth Region, I. R. S. M., is pro-
gressing very rapidly. Syracuse will or-
ganize at their meeting on August 4, Utica

will follow on August 11 and Schenectady
on August 18. Preliminary arrangements
have been completed for these meetings
and good attendance has been promised.
The Twentieth Region is wondering
what has happened to the other Regions
in completing their organization plans.
They have issued a challenge that they
will have more Sections and Chapters
organized by January 1, 1935, than any
other Region. Step on it if you care to
accept the challenge!
°

“"THE 1. R. S. M., NEwWS"

We are looking forward with a great
deal of interest to the first issue of “The
I. R. S. M. News,” a monthly publica-
tion ordered by the Board of Trustees of
the Institute of Radioc Service Men and
which we understand is to be in typical
newspaper form. Preparations were under
way for the first issue to go into the mails
on August 10,

Good luck “I. R. S. M. News”! We
wish you lots of success in your new

venture.
[

ROCHESTER SECTION

The Regional Advisory Council of the
Rochester Section of the I. R. S. M. jour-
neyed to Binghamton on Saturday eve-
ning, July 21, and had the pleasure of
organizing the latter chapter.

Talks were given by Roy Massecar,
Chairman of the Rochester Section, Mr.
Harry Hunn, Secretary of the Regional
Council, and “Doc” Arnold, Chairman of
the 20th Region.

Mr. Ross E. Baxter was appointed tem-
porary Chairman and Mr. Arthur Smith
temporary Vice Chairman. The chapter
will meet in the very near future and hold
an election of officers and appoint the
various committees. The class of men who
signed as members have all the appearance
of go-getters and it is our belief that a
group is going to be brought together that
will make the others look to their laurels.

RIDER BATS A HOMER—
"Servicing Superheterodynes"

We have before us the revised edition
of Mr. Rider’'s ‘“Servicing Superheter-
odynes”, a book well-known to every
Service Man. The new edition is “Dedi-
cated to Janet (two years old) who so kind-
ly kept her mother busy while her father
stayed out nights playing with superhetero-
dynes.” It appears, therefore, that we owe
a vote of thanks to little Janet, for her
father has written a book of inestimable
value.

There are two ways for an authority to
write a book ... he can sit down and
type out all the ready-made knowledge
which is his and side-step valuable facts,
or he can work like the devil gathering
the really important stuff which is obtain-
able only by digging into reference books
and other people’s lives. A reading of
“Servicing Superheterodynes” leaves no
doubt in one’s mind that Mr. Rider did
some tall sweating before he completed
his task.

Let it be understood that “Servicing
Superheterodynes” 1is not the usual type
of “revised edition” with a few extra draw-
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ings and paragraphs to bring it up-to-date.
It is nearer to being an entirely new book,
with little in common with the first edition.
It is right up-to-the-minute from the very
first page.

The first chapter is given over to an ex-
planation of the superheterodyne principle
and is enhanced by data on double hetero-
dyning, phase relations, zero beat phenome-
non, etc. The second chapter deals with
the generation of and the relation between
harmonics, one of the most vital subjects
in respect to servicing superheterodynes,
and covered completely from every angle.
A table of fundamentals and harmonics
is included.

Chapter 3 explains the different types
of superheterodyne circuits, including
short-wave sets, followed in chapter 4 by
the function and characteristics of each
circuit section of a superheterodyne set.
Chapter 5 deals with special circuits, such
as amplified and delayed automatic volume
control, reflexing, high-fidelity, etc.

Chapter 6 is, to our mind, the most
valuable one in the book. There are 35
pages listing every possible trouble or
symptom of trouble encountered in a super-
heterodyne, with complete listings of just

what to look for in each case. This chap-
ter alone is worth the price of the book.

Chapter 7 deals with the application of
test oscillators, which means that this
section of the book gives the real dope
on adjustment and alignment procedure
in all types of superheterodyne circuits.
Chapter 8 is given over to vibrator units, a
worthy addition. A very complete list
of i-f peak frequencies of commercial re-
ceivers is given in the appendix.

There are altogether 278 pages in the
book, and 94 illustrations.

We are pleased to recommend this book
to our readers.

°
NEW NAME

The Electrical Instrument Service Cor-
poration, Dayton, Ohio, have changed

their corporate name to the Jackson Elec-
trical Instrument Company. The change
was made in order that the firm name
would be associated with the trade name
of their products.

The new company is incorporated under
the laws of the state of Ohio by charter
issued May 4, 1934. All records should
be revised accordingly.

e SERVICE FOR



N THE JOB . ..

Preserving Data Sheets

Special data sheets, such as tube
charts, resistance tables, color codes,
etc., may be preserved from both wear
and dirt by treating them with a very
good grade of transparent varnish.

The varnish may be applied with a
soft brush or, better yet, the sheet to
be preserved may be dipped in a pan
containing the varnish and then hung
up to dry so that any excess varnish
will drip off.

If the varnish used is of a good
grade, it will not crack when the data
sheet is bent. Moreover, the varnish
acts as a waterproofing with the result
that when the treated data sheet be-
comes dirty from continued use it may
be easily cleaned with soap and water.

GEO. PARKER,
565 Columbus Ave.,
New York City.
®
Majestic Model 50 Volume

The Majestic Model 50 has low vol-
ume after being in use for a short time.
The 0.04-mfd coupling condenser be-
tween the cathode of the first detector
and oscillator tube is very leaky, open-
ing up completely at times, and often
shorting out entirely. Replace con-
denser and the intermittent trouble is
over.

Avuto-Rapio VoLUuME

When low volume is encountered
with auto-radio installations and the
set operates properly upon rémoval,
look for a high-capacity shielded wire
lead from antenna to set. If removing
ground from shield restores volume, re-
place with very low capacity shielded
wire. This type of wire has heavy
insulation between shield and wire and
as a result low capacity. Never leave
old shielded wire in the set without
making sure there is a ground connec-
tion, as motor noise will result.

EmersoNn B ELiMINATOR

Many radios using Emerson motor-
generator or dynamotor B eliminators
for power supply have a tendency to
have low volume after several months
use. The trouble is generally due to
reduced B voltage, caused usually by
failure to oil bearings of the generator.
This results in reduced speed and hence
low voltage. In three recent cases, a
couple of drops of oil on each bearing
made the set work like new, by in-
creasing the r.p.m.

Eczormone S3

This radio can be improved consider-
ably by replacing the screen-grid volt-
age resistor (R5) with a 200,000-ohm
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fixed resistor. The 0.1-mid bypass con-
denser generally opens and should also
be replaced. This trouble is extremely
common with this model set.
Rocer H. HEerTEL,
Hertel’s Radio Store,
Clay Center, Nebraska.
°

G. E. Model M-128-R

This is a 12-tube super with automatic
phonograph and home recorder. In the
recording unit two neon “level indicat-
ing” lamps are provided so that a visual
indication of the recording level may be
obtained at all times.

These lamps normally give long ser-
vice without attention. However, if
failure occurs, and all circuits have been
checked and eliminated as possible
sources of failure, the lamps may be
easily checked as indicated in the ac-
companying circuit.

200,000 n

NEON

LAMP J‘

The method for checking involves
testing for lighting between certain volt-
ages. The lamps must not light before
52 volts have been applied and must not
require a voltage greater than 64 volts
to cause them to light. Lamps requir-
ing different voltages from these are de-
fective and must not be used.

°

Silver-Marshall Frequency Drift

One of our large department stores
was receiving complaints on several
late types of Silver-Marshall receivers.
After a set had been in operation for
about fifteen minutes, the signal would
either drift into the sidebands or drift
out completely. In about an hour the
dial setting was somewhere between
one and fifteen ke away from the orig-
inal setting.

After much cogitation, we decided
that the trouble must lie in the oscil-
lator circuit. Evidently some part was
changing capacity or inductance, there-
by changing the oscillator frequency.
By removing the condenser shield and
blowing a blast of cold air over the
coil and condenser, we managed to keep
the frequency drift down to a point
where it was almost negligible.

An interesting method of checking
on the frequency drift was used. We
tuned a short-wave regenerative re-
ceiver to zero beat with one of the
higher harmonics of the broadcast re-
ceiver oscillator. Let us say that we

used the tenth harmonic. Then a change
of 10 cycles of the oscillator frequency
would produce a beat note of 100 cycles.
In this manner we were able to judge
immediately if any corrections, made in
the oscillator, had cleared the trouble.

To make a long story short, we found
the trouble in the high-frequency pad-
ding condenser. A slight change in the
temperature of the condenser leaf,
which was of necessity screwed down
fairly tight, caused it to buckle by an
infinitesimal part of an inch, changing
its capacity and the frequency of the
oscillator.

The trimmer was removed and, after
the necessary mounting changes had
been made, an air-dielectric condenser
was substituted. All receivers thus re-
paired showed practically no frequency
drift after the tubes had been allowed
time to warm up.

R. O. GOETTMANN,
525 East Ohio St.
Pittsburgh, Pa.

°

Majestic 90 Intermittent

Dies down gradually and returns to
normal suddenly: Replace both r-f ca-
thode-bias condensers located under the
type 27 tubes. These are 0.5-mfd sec-
tions in metal cases.

°

Simplex Model 6

Simplex Model 6 with dynatron oscil-
lator: Fails to operate on low frequen-
cies or possibly on all frequencies. Re-
place 700-ohm oscillator cathode-bias
resistor with a 400-ohm, 1-watt unit.

®
Stewart-Warner 102-A
Dial slips. Remove rubber drive

wheel and wind one layer of tape on its
shaft, then replace wheel.
Intermittent operation: Check toggle
switches.
°
Sparton's with Kellogg Tubes

Weak or intermittent: Re-solder the
filament connections behind the wood

terminal strip in back of set.
°

Lyric "J" Hum
Replace bypass condenser from 47
tube grid return to ground, using a
0.1-mfd, 200-volt unit.
°

RCA R-8

Oscillator won't oscillate over low-
frequency range: The resistor from the
oscillator control grid to its cathode
should be 40,000 ohms. Some read as
low as 6,000 ohms.
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SERVICE-MAN'S NOTEBOOK

CALCULATING ELECTRICAL UNITS

PART 2
PracTicaL EXAMPLE
Let it be required to operate, say,
a 110-volt dc receiver on 220 volts de.
It will be necessary to use a resistance

in series with the receiver (Fig. 4
P 7
P I\\“‘ I L i
N )
Fig.4 |

lustrating -a typical series type of
receiver wall plug.

shows a common form of plug) which
will cause a drop in voltage of 110 volts.
In other words, it is necessary to use a
resistance of such a value that 110 volts
will still be applied to the receiver. If
the normal current drawn by the re-
ceiver is 0.5 ampere, then

E 110

R—=——=——=—220 ohms.

I 0.5
Also W = T*R =220 X (0.5)2 — 55
watts, which is the power dissipated in
the resistor. The proper resistor to use
will, therefore, probably be a 220-ohm,
60-watt, type, the added wattage being
for safety purposes only, or equivalent.

ri= rz= é; rz=
2 Ohms 50hms 3 10 Ohms

>

R

Fig.5

Circuit for illustrating a problem
in parallel resistance.

It might also be well to note that series
resistors heat and should not only be
well ventilated but should also be kept
away from inflammable material.
PARALLEL RESISTANCE

For resistances in parallel, the com-
bined value of these separate resistances
will be less than any individual value.
In finding the single resistance that will
replace the three individual resistances
of Fig. 5, we will make use of the fol-
lowing general formulas:

1 1 1 1

—=—+—+—fetc. (8
R ry Iy Is
or
ryTa2 Ty
Re—vu—— 3 (9
Telg 13T 41310

In finding the resistance in this par-
ticular case it will probably be a little
easier to use the general formula for
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1 1 1 1 1 8
—, thus, ——=— 4+ — 4+ —= —
R 2 5 10 10
10
R — — = 1.25 ohms,
8

As can readily be seen, this method
will apply to any number of resistances
in parallel, but the length of calculation
increases with the number of separate
resistances. In general, then, it will be
found much easier to obtain the re-
sultant values from some form of re-
sistance chart similar to Fig. 6.

To use this chart, lay a straight edge
on the two resistance values on, say,
scale (a) and scale (c), and read on
scale (b)... or on (d) and (b), and
read on (c). The dotted lines drawn
in represent a calculated problem of
three resistances of 4 ochms, 6 ohms, and
8 ohms in parallel. Thus, 4 ochms on
scale (a) is joined with 6 ohms on
scale (c¢), which indicates the resistance
of 2.4 ohms on scale (b). This value is
in turn joined with 8 ohms on scale
(d), which gives 1.85 ohms on scale
(c¢). This process, of course, may be
carried on for any number of re-
sistances. If the values had been 40, 60,
and 80 ohms, the answer would have
been 18.5.

METER SHUNT
Fig. 7 shows a simple circuit of an
ammeter and shunt. For convenience
of calculation we have assumed the
meter shunt to have a resistance of 2
ohms, though in practice the resistance
of the shunt would be more on the
order of 0.0005 ohm. The calculation,

however, remains the same.
The line current, I, flowing to the
shunt and meter is 90 amperes and the

ammeter resistance is 4 ohms. Now
the current will divide and part flow

T m--r,ul Ohms

I=90Amps R S N |
=¥ a2 Obms
5= "
I,— Flg.7

Circuit containing an ammeter and shunt.

through the meter and part through the
shunt, so that

I=1,+1. (10)
This current, in addition, will divide in
such a way that the largest part will
flow through the smallest resistance. We
may say, therefore, that

I T

I, Is

(1n

Substituting the values gives

I, +1,=90
or
I, =90—1.
Also,
I, 4
L 2
L
I, = —.
2
Therefore,
I,
M0 — I, —=—
2
I-
9'0 = + Iz
2
180
1, = — — 60 amperes
3

1. =90 — 60 = 30 amperes.

(To be continued)

—

w9 8 7

Fig. 6. Chart for finding resultant values of resistances in parallel,
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COMPLETE DATA ON ALL TUBES—IN-
CLUDING TYPES 15, 18, 255, 25Y5, 272,
46B1, and 182B

The Hygrade Sylvania engineers have
given you helpful books that cover gen-
eral service data on both home and
automobile radio receivers. Now avail-
able is a convenient 104-page technical
manual containing the essential informa-
tion every user of tubes must have to
receive the optimum performance from
any device employing vacuum tubes.

You need this handy pocket-sized
manual on every service job. [t takes
the guess out of tube application. Com-
plete descriptions of over 90 types of
tubes are given along with base sym-
bols, recommended operating condi-
tions, circuit applications, amplifier
classifications, receiver circuit diagrams
—over 150 cuts and many diagrams.

Much of the data contained in this
manual has never been published before.
It's brand new and as necessary as your
voltmeter. Let us send you a copy at
once. Just fill in the coupon, attach 10
cents in stamps and mail today.

YOURS for 10¢ in STAMPS

W MRS Mty M S S S S R S S S A FENNY) SRS (RS W) SURSST) WU SRSt GO |

10¢ — TECHNICAL MANUAL — 10¢

|
I HYGRADE SYLVANIA CORPORATION,

Emporium, Pennsylvania {C-15)
S I Please send me the new Sylvania Technical Manual. | enclose
THE SET-TESTED RADIO TUBE j 10 cents in stamps.
Makers of R Factories I NAME o e e

Sylvania Tubes <7 Emporium, Pa.

Hygrade Lamps C St. Mary’s, Pa. I ADAEESS, v o nsse oo fErEimbi o e b s % & GRNFERERL & S92 K b o BrimE g oral o3
Electronic Products wE20 ovm atr Salem, Mass.
Clifton, N. J. © 1934. n. s. ¢ { LY P ropeys i 2¥ e £ Pl Phirmeroiz ' 2 g s State . ..............
jooC
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ic Address . . .

NEW AND VERSATILE P-A SYSTEM
By H. G. KUNZ*

T is an impossible task to set forth a

group of specifications covering a
sound system which will cover all appli-
cations. However, it is quite practical
to develop an amplifying system which
will meet all of the usual indoor require-
ments and a great majority of outdoor
applications. It is the purpose of this
paper to describe in detail the electrical
and mechanical specifications of such an
amplifier.

REQUIREMENTS OF SYSTEM

The public-address amplifier must
have a sufficiently large power output to
cover the associated audience. The
power-output rating should be an honest
one, based on the maximum output sig-
nal voltage with 59 harmonic distor-
tion. In the past year there have been
numerous fantastic output ratings fast-
ened to 5-watt amplifiers. The 20-watt
amplifier is quite useless if full output
can only be obtained with 15 to 209
amplitude distortion. The legitimate
tube manufacturer is the most authori-
tative source of information concerning
the power-output rating of vacuum
tubes. .

Experience in the field has shown that
an amplifying system capable of deliv-
ering 30 to 40 watts of audio power
will meet the great majority of public-

*Engineer, Kenyon Transformer Co.

address applications. In 509% of these
cases an amplifier capable of an output
of 15 to 20 watts will prove satisfac-
tory. An audience of 5,000 to 7,000
can be covered by a 20-watt amplifier
working into a battery of high-efficiency
dynamic speakers. At this point it is
well to remember that the full capabili-
ties of an amplifier can only be realized
by the selection of an efficient repro-
ducer. Five watts of audio power fed
into -a high-efficiency speaker is equiva-
lent to 10 watts of audio power using
a conventional reproducer.

AvupiToriuM AcousTIcs

Acoustics of the auditorium deter-
mine very largely the amount of audio
power the amplifier must be capable of
delivering. It is impossible to set forth
a group of hard and fast power-output
requirements which will cover all audi-
toriums.
own acoustic problems.

Although power output is probably
the most important consideration in this
type of work, fidelity of reproduction is
a close second. A frequency response
of plus or minus 2 db from 100 to 8,000
cycles should be considered adequate
of the amplifier. A frequency response
better than this probably will never be
realized in the conventional reproducing
system. Assuming the reproducers to be

SRR

View of amplifier unit, with power-supply unit in background, illustrating table mountinj.
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Each auditorium presents its

unusually good, the auditorium must
possess extraordinary acoustic proper-
ties to permit a frequency response ap-
preciably better than that set forth
above,
PORTABILITY OF AMPLIFIER

Coupled with the power output and
frequency response are the very impor-
tant requirements of economy and ver-
satility. The amplifier should be semi-
portable and capable of use in the sound
truck or operation directly off the ac
lines for use in theatres, churches, dance
halls, restaurants, etc. To meet sound-
truck requirements, the amplifier should
be economical in operation and should
consume no more than 200 to 250 watts

View of amplifier and power-supply unit in
racked panel mounting.

power. To meet the portability require-
ments, the size of the amplifier is limited
to the conventional carrying case of 20”
by 20”7 by 10”.
AMPLIFIER GAIN

To meet the requirement of operation
in such rigid applications as theatres,
churches, etc.,, the amplifier should be
capable of rack and panel installation.
In addition to this mechanical versatil-
ity, the system should be as versatile
electrically as is consistent with the size
and weight specifications set forth
above. Voltage amplifiers should be ca-
pable of providing the maximum ampli-
fication “possible, consistent with sta-
bility, tube noise, and ac hum. The volt-
age gain thus arrived at will require a
minimum of preamplification. Standard
lines of 200 and 500 ohms should be pro-
vided at the input and output of the
amplifier. To reduce the bulk as far as
possible, some system of mixing various
inputs must be made available and -in-
tegral with the main unit.

DEScrIPTION OF AMPLIFIER

The maximum power outputs of this
amplifier are 18 or 36 watts, with 5%
total harmonic distortion. The output
stage of the unit was designed to utilize
push-pull type 45s in Class A-B, or
push-pull parallel type 45s in Class A-B.
The application of the 45 tube to this
type of service®is described in detail in

® SERVICE FOR



this speaks for itself!

Here is the complete table of contents of the NEW-REVISED edition of Rider's "Servicing Super-
heterodynes.” . . . No service technician can be without this volume! . .. You must have this book if
you want to render good service on superheterodyne receivers.

TABLE OF CONTENTS

INTRODUCTION

Difference between T-R-F. Receiver and Superheterodynes. .2;
Advantages Offered by Superheterodynes..7.

CuAPTER 1—THE PrINcCIPLES UNDERLYING THE OPERATION OF
THE SUPERHETERODYNE RECEIVER

Acoustical Beats..11; The Electrical Beat or Heterodyne Phe-
nomenon. .12; Phase relation..16; Beat Notes When One Fre-
quency Is Modulated. .19; The Intermediate Frequency Signal..24;
Zero Beat Phenomenon. .25; Double Heterodyning. .26.

CHAPTER 2—THE GENERATION OF AND THE RELATION BETWEEN
HaArRMONICS

Difference Between Harmonics and Beats. .30; Table of Harmon-
ics. .32; Ha.rmonic Relations. .35; Beat Notes Between Harmon-
ics. .39,

CHAPTER 3—ExPLANATION OF THE DIFFERENT TYPES OF SUPER-
HETERODYNE CIRCUITS

The Standard Superheterodyne Receiver..44; The Autodyne Type
.47; Second Harmonics System..49; Superheterodyne Conver-
ters. .50; S-W. Converters with Two Oscillators. .58; All-Wave

Superheterodynes. . 61; Superheterodyne Code Receiver. .61.

CHAPTER 4—FUNCTION AND CHARACTERISTICS OF INDIVIDUAL
PARTS OF THE SUPERHETERODYNE RECEIVER

The R-F. Amplifier. .66; Adjacent Channel Selectivity..67; Image
Frequency..71; Cross Talk..74; R-F. Amplifier Circuits..78;
Volume Control in R-F. Amplifiers..82; Image Frequency Control
Circuits. .83; The Mixer Tube..85; Single Function Mixer Cir-
cuits. .87; Autodyne Mixer Systems..89; Lecault Mixer..93;
Second Harmonic Type Autodyne Mixer-Oscillator. .94; Dynatron
Autodyne Mixer Oscillator..96; Modern Autodyne Mixer-Oscilla-
tor Systems..98; Oscillators..104; Oscillator Adjustment..105;
Why Oscillators Work..107; The Frequency of Oscillations Gen-
erated. . 110; Parasitic Oscillations..111; Intermittent Operation or
Howling Oscillators. . 111; Voltage Qutput. .112; Permanent Fre-
quency Aljustment..113; Minimum Harmonic Content..114;
Tracking of Oscillator Circuit..115; Types of Oscillator Sys-
tems..116; Tuned Plate Oscillator Circuit..121; Single Envelope
Dual Tube Oscillators and Mixers. . 122; Dynatron Oscillator . . 129;
Dual and Multi-Range Oscillators. .130; The Intermediate-Fre-
quency Amplifier. . .131; Selection of Intermediate Frequency..133;
Types of I-F. Amplifiers. .141; Special Adaptations of I-F. Ampli-
fier Tubes..145; I-F. Amplifier with Crystal Filter..152; Charac-
teristics of I-F. Amplifiers..154; The Second Detector..157; Diode
Demodulators. . 160; Triode Pentodes..165; Duo or Duplex Triodes
and Pentodes as Demodulators. .166; Duo-Diode Pentodes..171;
Power Rectifiers. . 173; The 25Zs5 Rectifier. .173; The 25Z5 as a
Half-Wave Rectifier..174; The 25Z5 with Split Ouput..176;
Automatic Volume Control Systems..180; Quiet AVC. .185;
Visual Tuning. .188; Visual Tunings and Noise Gate..190; Wave
Band Changing Systems..192.

CHArPTER 5—SpreCIAL CIrcUITS AND TUBE APPLICATIONS

Phase Changers..199; Automatic Tone Control and Noise Sup-
pressor. .201; Amplified and Delayed AVC. .204; Reflexed 6F7 and
Rectifier Power Pentode. 205; Amplified Signal for AVC. 207;
High Fidelity. .208; No. I-F. Tube..208.

CHAPTER 6—TROUBLES AND SYmMPTONS ENCOUNTERED IN SUPER-

HETERODYNES

Interfering Station 10 KC. Away from Desired Station..212;
Interfering Station Equal to Desired Station Plus or Minus the
Image Frequency..213; Interfering Station Equal to I-F. Out-
put of Converter..214; Interfering Station 20 or 30 KC. away
from I-F. OQutput of Converter. 214; Interfering Station Dif-
fers from Desired Station by Value of the LF...215; Hetero-
dyning Between Stations with Background of Heterodyne Whistle
..215; Interfering Station Appears During Lapse of Modula-
tion of Desired Station..215; Police Call or S-W. Interference
of a Frequency Higher than Range of Set..216; Intermittent
Untunable Interference as Background..216; Nearby Transmit-
ter’s Signals Blanket Portions of Dial..217; Repeat Tuning on
Single Dial. .218; Heterodyne Whistle at 690 KC. in Set Peaked
at 115 KC...218; Interfering Signals at Frequencies Falling at
High End of Dial when it is Set at Lower End..219; Heterodyne
Whistle at Several Broadcast Frequencies in Sets Peaked Between
120 KC. and 480 KC...220; Heterodyne Whistle at Various
Frequencies when Using Converter..220; Interfering A-F. Signal
as Background to All Stations Equipped with C-W Oscillator. .221;
Heterodyne Whistle as Each Station is Tuned in..221; Whistle or
Growl Background..221; Desired Station May be Tuned in at
Several Points. (Separate Oscillator Control)..221; Station Can
Be Tuned In at Two Points on Dial (Single Control Set)..222;
Heterodyne Whistle at Signal Frequencies Slightly Higher or Lower
than Harmonics Frequencies of I.E.. .222; Receiver Operative Only
Over a Portion of the Tuning Dial. .223; Interfering Signal Ap-
pears During Operation of Set and then Disappears. .224; Interfer-
ing Station Appears and Disappears if Set is Shut off . .224; Frequent
Need for Returning..225; Interfering Signal Appears after Use
Although all Circuits are Aligned and Signal is Normal. 225;
Frequent Adjustment of I-F. Trimmers..225; Oscillator Howl
..225; Weak Signals. .226; Weak Signals Over Portion of Tuning
Range. .228; Weak Signals Over Certain Wave Band of Muld-
Wave Set..229; Weak Signals Over a Part of Tuning Range, when
Converter is Used..229; Weak signals Over Entire Tuning Range
..230; Weak Signals with Wrong Tuning Dial Indications..231;
Lack of AVC Action. .232; Excessive AVC. .233; Noise Between
Stations with Set Having Noise Squelch Circuit. .234; Lack of
Channel Control. .235; Sounds other than Normal Noise. .235;
Distortion with Normal Circuit Constants..236; Dead Receiver
..237; Testing Procedure. .241.

CHAPTER 7—APPLICATION OF TEST OSCILLATORS

Adjustment of AVC When Aligning..246; Progress During Align-
ment. .247; Alignment When Autodyne Mixer is Used..248;
Alignment Frequencies. .249; Adjustment of I-F. Trimmers. .249;
Flat-top Tuning of I.F. Transformers..252; Determining Unknown
I-F. Peak..253; Adjustment of R-F., Mixer and Oscillator Trim-
mers..254;  Adjusting Double - Spot Circuit..258;  Adjusting
Other Image Suppression Circuits..258; Adjustment of Trap and
Neutralized I-F. Circuits..259; All-Wave Receiver Alignment
..260; Double Peak Alignment..264; Apparent Misalignment of
All-Wave Receivers. .264.

CHAPTER 8—ViBRATOR UNITS

APPENDIX—INTERMEDIATE PEAK FREQUENCIES OF COMMERCIAL

RECEIVERS

Rider’s ““Servicing Superheterodynes’” 292 Pages Price $1.00
NOW AVAILABLE AT ALL JOBBERS OR ORDER DIRECT
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PUBLIC ADDRESS—continued

~
Two contoct sockets

Sy = Double-pole,
double-throw swifches

Fig.6

The switching circuit used o change from
series to parallel mixer.

a recent engineering release by the
RCA Radiotron Company and entitled:
“Application Note on High Power
Output from Type 45 Tubes.” This
application is not entirely new. Pseudo-
experimenters have obtained some 10
watts of sound of doubtful fidelity from
these tubes in the past. The RCA Ra-
diotron Company has now provided very
definite quantitative data concerning
this application.
Crass OF AMPLIFIERS

Audio amplifiers may be grouped in
three general classifications, the Class
A amplifier, the Class B amplifier, and
the Class A-B amplifier. The Class A
amplifier is one in which the bias and
ac signal voltages are such that the plate
current of the tube flows at all times.
The Class B amplifier is one in which
the tube is biased to a value which ap-
proximates cut-off value of the plate
current with no ac signal voltage. The
plate current in such an amplifier flows
during approximately one-half of each
cycle when the signal voltage is applied.
The Class A-B amplifier is an interme-
diate condition of operation between
Class A and Class B. This type of am-

plifier is over-biased, operating as a
Class A system for small signal volt-
ages, and as a Class B amplifier when
the signal voltages are large. In this
type of system, the plate current flows
through considerably more than one-
half a cycle, yet less than 360°.

The advantages of this amplifier are
efficiency and output intermediate be-
tween Class A and Class B amplifiers
with the amplifier acting essentially as
a Class A unit on low levels and a Class
B unit on high levels. By obtaining a
considerable reduction in the idle plate
current, ordinarily present in the Class
A amplifier using the same tube, the am-
plifier becomes quite economical to op-
erate, economy of operation being one
of the desirable characteristics of Class
B amplification. Most of the low level
distortion in Class B amplifiers is elimi-
nated in the Class A-B system.

Fig. 1 illustrates the operating char-
acteristics of a pair of 45 tubes Class
A-B. From the power output curve, it
is apparent that a pair of 45 tubes used
in this manner will deliver 18.8 watts
with the total harmonic distortion 5%.
These figures are based on a grid sup-
ply having zero internal resistance and
a plate supply having zero internal re-
sistance.  In practice it is not economi-
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Fig-2
Frequency-response curve of the amplifier

described in this article.

cal to build a plate supply approaching
zero resistance. Fortunately, however,
experiment has shown that a change
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Fig. 1. Operating characteristics of type
45 tubes operated Class A-B.

in  equivalent plate-circuit resistance
(equivalent plate-circuit resistance be-
ing defined as resistance added to a cir-
cuit of zero internal resistance to pro-
duce the same voltage regulation as the
power supply under discussion) from
zero to 500 ohms has a negligible ef-
fect on the power output.

The amplifier under discussion has a
plate supply whose internal resistance is
150 ohms and a dc regulation which
does not exceed 109%. The resistance
of the grid supply in this amplifier is
essentially zero, since fixed bias is used,
Bias voltage is obtained through a sepa-
rate rectifier system using an 82 recti-
fier in a half-wave circuit. As shown in
Fig. 1, the grid current of a pair of 45
tubes does not exceed 4 milliamperes.
In the case of push-pull 45s, by bleed-
ing 25 to 35 milliamperes in the fixed
bias rectifier system, laboratory tests
show that the bias voltage remains un-
changed up to maximum output. In the
case of push-pull parallel 45s, the plate
supply regulation is kept equally high,
and the regulation in the bias system is
maintained by a corresponding increase
in bleeder current.

Driver Tuses
To drive the 45s in Class A-B, the
triodes 56 or 76 are suitable tubes. A
single 56 or 76 may be used as a driver,
or push-pull 56s or 76s may be used.
The power output obtained from a pair
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PUBLIC ADDRESS—continued

of 45s, operated in this manner is ap-
proximately the same, whether the
driver stage uses one or two tubes.
Push-pull 76s were selected in this in-
stance, because it was desirable to have
sufficient power available to drive push-
pull parallel (4 tubes) type 45s and thus
use the same voltage amplifier and
driver amplifier for the 36-watt am-
plifier and for the 18-watt amplifier.

The fidelity of this system is almost
entirely dependent wupon the trans-
formers. The tubes and the operating
voltages to obtain the highest output
levels with the least-amount of distor-
tion must also be carefully selected. An
overall frequency response of the am-
plifying system described in this paper
is shown in Fig. 2.

The overall voltage gain developed
by this amplifier is 80 db. By isolating
the audio channel and power channel on
separate chassis, it has been possible
to develop this gain and still maintain
a hum leve] which is down 50 db with
respect to full power output.

‘Noise AND HuM ELIMINATION

The combination of tubes represented
by the push-pull 77s and push-pull 76s
has a number of distinct advantages.
In the first place, the 77 tube is a pen-
tode with a 6.3-volt heater which draws
a heater current of 0.3 ampere. The
electromagnetic field developed by this
low heater current flowing through the
helically-wound heater is considerably
less than that developed by a 2.5-volt
tube. In addition, the 77 tube has the
control grid brought out of the top of
the bulb and thus by proper shielding
it is possible to isolate this electrode
from the electromagnetic field of the
heater.

The emission noise in both the 77 and
the 76 is low. Microphonic noises are

eliminated by suspending all four volt-
age amplifier tubes in a spring cradle.
By hanging all audio bypass condensers
on to this cradle or suspension, the pe-
riod of mechanical oscillation is kept
low. The net result in practice is that
this amplifier can be bumped or jarred
with a very small percentage of micro-
phonic noise as compared to that which
would otherwise be developed in the
output if these tubes were rigidly fast-
ened to the chassis. The 77 tubes are
prevented from mechanically oscillat-
ing in their sockets by selecting tube
sockets for these two tubes which hold
them rigid to the pressed steel cradle.

Mechanical construction of this sus-
pension is best described in the various
photographs of the amplifier. Push-
pull 77s were selected over the use of
a single tube, since in the push-pull ar-
rangement the polarizing dc in the core
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Circuit of the parallel mixer, for use with
500-ohm input lines.

of the coupling choke balances out, thus
making it possible to build up a high
inductance in this choke. The use of a
single tube to produce a voltage am-
plification and a frequency response ob-
tainable with the push-pull arrangement
would mean a larger coupling imped-
ance, the cost of which would far out-
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balance the price of the additional tube.
Using push-pull throughout also re-
sults in added stability of the amplifier
and completely eliminates any tendency
toward motor-boating effect commonly
found in high-gain amplifiers.

Mixer CircuiTs

The electrical description will be con-
cluded with a description of the mixer
circuit. A two-position, four-circuit
series or parallel mixer is provided. It
is only in rare instances that the public-
address man will ever have need for
mixing more than two circuits out of a
group of three or four input sources.
The mixer circuits shown in the sche-
matic diagrams permit mixing two cir-
cuits. These two circuits can be selected
from a group of four circuits controlled
by double-pole double-throw switches.
(See Fig. 6.) The mixer circuit may
be wired either as a series mixer, as
shown in Fig. 4, or as a parallel mixer,
shown in Fig. 5. In the series mixer,
the input lines should be of 200 ohms
impedance, and in the parallel mixer,
the input lines should be of 500 ohms
impedance.

When the amplifier uses rack and
panel construction, this mixer circuit is
mounted on the front panel. When the
amplifier uses table mounting, the
mixer circuit is mounted on one side
of the chassis. Output lines of 500
ohms, and 15 ohms tapped, constitute
the secondary windings of both the out-
put transformer for the push-pull 45s,
and the output transformer for the
push-pull parallel 45s.

Mechanical versatility of this unit is
best shown by the various photographs.
By the use of this unique type of chas-
sis construction, both the audio chan-
nel and the power channel of this am-
plifier can be mounted on a standard
19" rack or used for table mounting.

AccessIBLE WIRING

In the past, on rack mounting ampli-
fiers, built on a chassis, it was necessary
to remove the amplifier chassis from the
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PUBLIC ADDRESS—continued |

panel before the amplifier wiring be-
came accessible. With the scheme
shown here, it is necessary only to re-
move four 10-24 screws, which hold the
panel to the rack. The chassis is held
to the rack by an additional four screws,
which have no connection whatever
with the panel. Thus, when the panel
is removed all the wiring is exposed.
This system of construction eliminates
the difficulty heretofore encountered in
getting at the wiring of amplifiers of
this type.

An additional advantage of the chas-
sis construction is that both the audio
chassis and the power chassis have been
designed for dual-purpose operation. If
the amplifier is originally constructed
using push-pull 45s, it: can be changed
over to push-pull parallel 45s by merely
installing two additional sockets, holes
for which are provided in the original
chassis, and by replacing the push-pull
output transformer with a suitable push-
pull parallel output transformer, for
which mounting facilities are also pro-
vided. The power channel is equally
versatile. The same chassis can be used

to supply plate and filament voltages
of push-pull 45s or push-pull parallel
45s. The change necessary here, in-
volves merely substituting a larger
power transformer and a larger choke.
It becomes apparent, therefore, that this
chassis arrangement is extremelv eco-
nomical. Changing from push-pull 45s
to push-pull parallel 45s results in
doubling the output, yet only involving
the expenditure of a small percentage
of what this change would cost if a
completely new set or chassis were con-
structed.

SUMMARY

In conclusion, summarizing the ad-
vantages of the system, we have an ‘am-
plifier which will deliver either 18 or
36 watts with 59, harmonic distortion.
The frequency response is flat within 2
db from 100 to 8,000 cycles. The over-
all gain is 80 db. The amplifier can be
operated economically in a sound truck.
Despite the high gain of the voltage
amplifier, the hum level has been main-
tained low and microphonic noises
eliminated. A two-channel, four-posi-

|||us+ra+ing the accessibility of all wiring when

panel is removed. Removal of panel does

not necessitate removal of amplifier or power

unit from rack. This photo also shows the

spring cradle mounting for the voltage ampli-
fier tubes.

tion mixer circuit is provided as an in-
tegral unit. The mechanical construc-
tion is exceedingly versatile, permitting
operation either as a rack and panel
unit or as a table mount unit. The am-
plifier provides for a change in power
requiréments economically.

AUTO RADIO—continued

Philco Model 700
(Continued from page 297)

Set up signal generator and adjust it
exactly to 260 kc. Connect the genera-
tor lead to the grid cap of the 77 tube,
and then connect up the output meter.

Turn volume control of receiver to
approximately full volume and the at-
tenuator of signal generator for a half-
scale reading of the output meter.

The padders (22) and (24) (see Fig.

) ANTENNA PADDER
)R.F. PADDER _
CONDENSER 14 HIGH FREQUENCY PADDER

2) are adjusted first. Turn the adjust-
ing screw (22) all the way in. A metal
screwdriver can be used for this. Then
with generator attenuator set so there
is approximately half-scale reading, ad-
just the nut (24) with a fibre wrench
for maximum output-meter reading.
Then adjust the screw (22) for maxi-
mum. This adjustment is critical. Note
the maximum reading obtainable and
then turn the screw in again and read-

/ N 44 TUBE R.F.
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ISTI.F. TRANSFORMER
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8-5036
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——— (12 % pe= used in aligning
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LE . (8 2NODET,  QUTPUT RECTIFIER the condenser.
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just, just brincring the adjustment up
to the maximum reading. Do not pass
it and then back off.

Repeat the above procedure with the
condensers (12) and (16).

GanG CONDENSER ADJUSTMENTS

After padding the 1st i-f stage, re-
move the generator lead from the 77
tube and reconnect the grid lead. Set
the generator to 1600 ke and then con-
nect the generator lead to the antenna
lead.

There are four holes in line, one in
each of the sections of the tuning con-
denser housing (see Fig. 2). Place a
nail of the size that fits snugly through
the holes and then turn the condenser
plates out of mesh until they strike
against the nail.

With the tuning condenser in this po-
sition adjust the high-frequency padder
(14) until the maximum reading is ob-
tained in the output meter. This is the
true setting for 1600 ke, 160 on the dial
scale.

Next turn the condenser plates in
mesh to 140 on the scale 1400 k¢, and
set the signal generator at 1400 kc.
The r-f padder (9) and the antenna
padder (3) are next adjusted for the
maximum reading in the output meter.
Recheck the adjustments and then re-
move all test leads.

® SERVICE FOR



BE RICHT with Rider’s Manuals

{ do not hesitate to say that Volume IV is the most important of all the manuals
have issued. Volumes I, II and III found their place in the servicing world as
mportant aids to the service man. . . .

olume 1V is destined to be more than just an important aid. . . . It will be a vital
ecessity. . . . I am firm in the belief that because the contents of Volume IV cover
he most scientific and complicated radio receivers ever produced in the history of
he radio industry—its ownership will mean the difference between success and
atlure when servicing the 1933 crop of radio receivers.

‘ou will witness a new era in radio servicing during 1934 . . . and it is only the
tart of complex radio service problems. . . . Research laboratories in contact with
eceiver manufacturers forecast increased science applied to radio receiver design.
. . We are passing out of the three and four tube receiver stage—back into the
, 10 and 12 tube stage with highly complicdted electrical networks. . . . Hourly use
f radio service data will be imperative. . . .”

John F. Rider

No service man, or service organization, can operate effectively without Volume IV. . . . Advances in
adio receiver design have been so numerous within the past twelve months that no ordinary text is able
o keep abreast of these new ideas. . . . Volume IV, by including receivers as recent as February, 1934,
ffords you service data coverage on—dual oscillator systems—bucking bias voltages—automatic noise con-
rol—reflexed i-f and 2nd detectors—reflexed r-f, detector and a-f amplifiers—combination rectifier-power
entodes—electron coupled oscillators—single envelope multi-tubes—automatic noise gates and tuning
adicators—compensated volume controls-—continuously variable frequency compensation ecircuits—phase
hifting tubes—voltage doubler rectifier circuits, ete.

VOLUME IV

1040 Pages, $7.50

HN F RIDER
JoyoLuMEH’

Now is the time to secure those volumes which you lack to
make up the complete series. . . . You'll need them—every one
of them . . . and they now are available at the lowest prices.

VOLUME I

800 Pages, $6.50

This volume covers the period be-
tween early, 1931 and the middle of
1932. It ‘also includes some older
receivers, which were not available

VOLUME il
1185 Pages, $7.50

This volume covers the period be-

tween middle 1932 and about June

of 1933. It alse includes some old
receivers which were secured subse-

Combination |, Il, Il
Manual 3000 Pages

Contains Volumes I, IT and IIT under
one cover. Available in two types.
Without carrying handle $21.50. With
carrying handle $25.00.

when Volume I was printed. Poiny-
to-point data is to be found in this I and II. Volume III also contains

quent to the publication of Volumes

some point-to-point data and the
world’s only set catalog identifying
about 8,000 models.

N f RIOER
SO unca =

HN F RIDER
SO RlumE st

All of these manuals contain schematic wiring diagrams, socket layouts, chassis diagrams, voltage data, photographic views, resistor
lata, condenser data, electrical values_, alignment notes, i-f peaks, trimmer location, continuity test and point-to-point data, etc., etc.
All manuals are loose leaf bound in “instant-removal” type binder and contain cumulative index.

WARNING : It has come to our attention that some individual by the name
of J. H. Brown is falsely representing us and accepting money in our name in
connection with the sale of manuals. Do not pay any money to any agents unless
they can definitely identify themselves, in writing, as being our representatives.
We do not assume responsibility for any funds paid to agents unless definite
identification is made.

440 BROADWAY b4

1934 o

Sold With a Money Back Guarantee

JOHN F. RIDER

i e ovn sy

SAY You Saw It IN SgrvicE

NEW YORK CITY

309



THE

DACO TUBE TESTER

The Dayton Acme Manufacturing Co.,
Inc., Fifth and Perry Streets, Dayton, O.,
has just introduced their new and improved
mode] “Daco” Neon type tube tester.

This tester operates direct from ac line
and has the necessary provision for line-
voltage adjustment. It is equipped with a

super-sensitive Neon Glow Discharge Tube,
which has a two-color scale; this scale
indicates at a glance whenever a tube is
in good or bad condition. Only four
sockets, a 4, a 5, a 6 and a 7-7, are em-
ployed in order to simplify the handling of
tubes. There are two spares for future
tubes and it is also designed to prevent
obsolescence.

The circuit measures grid-to-plate trans-
conductance and also features a cathode
short test, gas test and tests second plate
on duo tubes. The Daco tube tester comes
complete with chart, mounted in a move-
able cover type, solid oak carrying case.

.

ARCTURUS ANNOUNCES MAJESTIC
TYPE TUBE

To the rather complete line of Arcturus
tubes have been added the special Majestic
spray-shield types. These tubes come
equipped with a glove-fitting metal shield,
soldered in place with proper ground con-
nection, and are identical in characteristics
and interchangeable with the spray-shield
tubes.

.
WEBSTER PORTABLE P-A SYSTEM

The unit shown in the accompanying
Webster

illustration is known as the

PA-17, a new portable public-address sys-
tem that has just been announced by the

310

Webster Company, 3825-3831 West Lake
Street, Chicago, Illinois.

The amplifier has an output of 15 watts,
utilizing the 2B6 tube in the power stage.
The input system has a dual control with
provision for fading microphone and
music.

An important feature of the PA-17 port-
able system is the mechanical and electri-
cal arrangements for the use of additional
speakers. The system is equipped with a
12" dynamic speaker and a two-button
stretched-diaphragm type of carbon micro-
phone. )

®
HEARING AID

Sound Systems, Inc., Cleveland, offer a
new unit for churches to aid the hard of
hearing.

A crystal microphone is supplied on a
short desk stand to be placed on the pulpit.
A small compact amplifier is supplied to
be placed under the pulpit. For the pews,
small phones are supplied with outlet boxes
which contain constant impedance volume
controls. The unit includes a set of six
receivers and the amplifier is capable of
handling fifty.

Sufficient amplification is available for
the individuals who are unusually hard of
hearing.

NEW VOLTAGE SAFETY REGULATOR

The new Voltage Safety Regulator just
announced by The Muter Company, 1255
South Michigan Avenue, Chicago, in-
creases the life of tubes and batteries on

any radio set using “30-series” tubes and
a 3-volt battery. A slight overvoltage on
“30-series” tubes greatly shortens their
lives which the Safety Regulator prevents
by keeping the voltage at approximately
1.9 to 2 volts, it is stated.

The unit is variable so that it will take
care of all types of sets using “30-series”
tubes, and is equipped with a special volt-
meter to check tube voltage at all times.
The molded bakelite case is 434” high,
315" wide, and 134” deep. The unit is
packed in individual cartons with com-
plete and simple instructions for opera-
tion.

NEW VOLUME CONTROL

A new volume control, just annourced
by Electrad, Inc., 173-175 Varick St., New
York City, embodies an improvement in
the principle of applying a graphite re-
sistance element to a smooth surface over
which a contact arm may glide with a
minimum of noise and insure a flowing,
stepless graduation. This volume control

\ANUFACTURERS . . .

is shown in one of the accompanying illus-
trations,

The resistance element is applied and
baked at a high temperature to the flat
outer-rim of a molded bakelite ring, which
is shown in the other illustration. This
provides a solid base and rigid anchorage

for the resistance element which cannot
flex or warp out of line with the contact
arm, thus making the mechanical strength
of the unit, the electrical stability and
wearing qualities exceptional, it is said.
Additional features are: full 300-degree
rotation, molded bakelite case, metal end-

cover, aluminum and convertible

power switch.

shaft,

TOBE ALL-WAVE AERIAL KIT

Two models of All-Wave Aerial Filter-
izer systems have recently been developed
by the Tobe Deutschmann Corporation of
Canton, Massachusetts,

Features of the Tobe Filterizer systems
are: Practical and inexpensive installation
requirements, true all-wave band efficiency,

‘and great reduction in radio noise and

interference pick-up, it is -stated.

These All-Wave Aerial Kits are readily
adapted to one-quarter wave Marconi or
one-half wave Hertz aerials. :

One model used is a small line filter for
by-passing noise present on the whole wir-
ing to ground.

Model 34 contains one aerial trans-
former, 50 ft. twisted-pair weatherproof
transmission line, one receiver transformer,

complete aerial and ground equipment, and
power-line filter.

Model 35 is the same as Model 34 ex-
cept that it is without aerial and ground
equipment, and power-line filter.

¢ SERVICE FOR



RACON
P. A. HORNS

Include more than 35 individual
types from the standard 3% ft.
Trumpet to the Maultiple Unit
Aeroplane Horns. This special
Unbreakable Trumpet Horn, il-
lustrated, is for use where high-
quality is desired but where
considerable handling and ex-
treme abuse is present.

All RAacON HORNS are made of the
patented RACON NON - VIBRATORY
Acoustic CLOTH, with cast all-
aluminum tone-arms, heavy mgtal-
beaded edge, metal suspension rings
and loose-couplings for unit attach-
ment. All RacON HORNS can be
supplied in the STORMPROOF type,
an exclusive RACON development,
guaranteed to withstand the most
severe atmospheric and climatic
conditions.

Write
Dept. § 8
for
complete
bulletins.

e

RM:AN FLEVTRIV VA INs

I Tnm_m,

52 East 19th St., New York, N. Y.
London, Eng. Toronto, Can.

i oo =

A POWERFUL high quality
amplifier yet extremely com- .
pact in size (measuring 5 x 5 x 6
high.) Has excellent response over
the audio band. Especially suitable
for small or portable P.A. Systems
for recording and for use in con-
junction with photo cells, etc. Uses
a 57 high gain pentode and the dual
triode 2B6 tube. An 80 tube provides humless plate
supply. Overall gain 80.5 db. Will supply

1-1000 ohm field. Qutput 5 watts. List price, $8 95
less tubes, $22.50. Dealer’s net price......... s

Three Arcturus Tubes net $3.15.
Just Out

Alan 60A centralized unit will supply up to 20 watts of
undistorted output from phono-radio-mike. Has special
switching arrangement for switching input source.
Input 500 ohms, 200 ohm double button mike, and high
impedance. Mike current supply built in. Qutput im-
pedances 3, 7, 15, 500 ohms, Comes complete

in large crystallized cabinet. List price, less 342 50
tubes, $90.00, dealer’s net............. ]

Little Dynamitg

[

Set of Arcturus tubes containing 2-53s, 2-2B6s,
1-5Z3, $7.10 net.

Write in for free Alan Sound Handbook off the press soom.

ALAN RADIO CORP.

83-M CORTLANDT STREET NEW YORK, N. Y.

J/f'w Clough-Brengle
ALL-WAVE OSCILLATOR

A new Signal Generator design for servicing
All-Wave and Short-Wave Receivers

Don’t waste time and turn out poor work by trying to make r.f.

adjustments of modern receivers with inadequate oscillators.
CLOUGH - BRENGLE engineers have developed in the new
MODEL OC—a combination radio and audio fre-

quency signal generator that provides for every test
need. Net to servi only 1

$29.94
50 k.c. to 30 m.c. (6000 to 10 meters)
The widest frequency range offered on any service instrument.
Six overlapping bands are each tuned on a 25-inch long scale—
easy to read and accurate!
Continuously Variable—No Harmonics

Every intermediate, broadcast, and short-wave frequency is
covered. There are no skips between the top and hottom limits
—your protection against future obsolescence. All frequen-ies
are on fundamental notes eliminating the confusion caused by
use of harmonics.

3 Tubes—A.C. or D.C. Line Operated
Electronjcoupled r.f. oscillator, separate audio modulator stage
and rectifier. Operates from any 110-volt power line.
Modulated R.F., Unmodulated R.F. and Audio Fre-
quency Outputs
Separate a.f. stage output is available for audio and speaker
tests. R.F. output available unmodulated when desired. Jack
on panel allows phonograph pick-up or calibrated audio oscilla-
tor—to be used for modulation when desired.
Accuracy—Stability—Convenience

Write for new bulletin describing the many other features of
the CLOUGH-BRENGLE MODEL OC. Accuracy of fre-
quency never less than 1/10 of 1%. Temperature, line voltage,
and tube changes do not affect calibration. Weight only 8%
lbs. Easy to carry.

Write today for complete literature.

CLOUGH-BRENGLE CO.

1138 W. Austin Ave., Chicago, Ill.
Export—43 Water St., New York, U.S. A. Cable “Likex”
.‘-------------------1

te............

Please

send your new Bulletin on the CLOUGH-BRENGLE N
Model

OC Test Oscillator and the complete line of CLOUGH-

B BRENGLE Professional Test Equipment. i
I NEIE | 1 2285050 Errroieid Dsosinivaiei o s ol orrs ERTs 1o e 5 i 2 " I
I Address .

ACTUAL TROUBLES in
COMMERCIAL RADIO RECEIVERS

by BERTRAM M. FREED

Servicemen! This 190 page book will prove to
be as valuable as your set analyzer. The author
points out the most common faults to be found
in over 500 models of commereial receivers.
Contains 46 diagrams. He simplifies your
trouble shooting approach. You’ll save time
and money.

“‘Actual Troubles”” is a written record of
Mr. Freed’s 9 years of actual experience in
an executive capacity in the service depart-
ment of one of the largest radio chains in
the country. Compiled from thousands of
actual reeords taken by the author, and col-
laborated upon by several of the leading
servicing organizations in the country.

Free 10 Day Trial

Money Refunded If Not Satisfied

A free supplement, now in preparation,
will be sent soon te all purchasers of
ACTUAL TROUBLES.

SERVICEMEN’S PUB. CO. 136 M Liberty St., N.Y.C.

T
I
| ACTUAL TROUBLES
]

N
| ZOMMERCIAL RADIO
RECEIVERS

AUGUST, 1934
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RCP ®* RCP ®* RCP * RCP * RCP

The New “DEPENDABLE” |3 |
‘ FOR CHURCHES |
TUBE TESTER No. 304 || | MEARING AIDS 0ot
0. [ ] S
A Sensatwnal Value at $19.95 2 AC: Qpexafed
Every service man and dealer
who has seen it work says, N Loud Speakers
No. 304 is a ‘“Knockout” for | ¢ for Remote
simplicity, eﬁiclency, good looks R
anl;i lowcl pnced Testssotloydays o ooms
tubes and provides for in-
crease. “GOOD-BAD” n‘;eter % $17.50 Each
Separate line-voltage meter. Auto- -
:;"tcesl;e‘z:;’%tas}"n",‘;;w”'l"‘ihﬁ:‘; L4 PAC7 H Includes Amplifier, Microphone, & phones and out-
Diode and individual tests. Only | let boxes with volume controls. Capacity 50 phones.
one button to operate. Compact (@]
)
[ ]
~
(@]
o

counter and portable models, Bal-
anced, panel, Leatherette case,
Complete, Only $19.95, KIT $15.65.

Write for Data Sheets on all Radio Testing Equipment

RADIO CITY PRODUCTS CO.

48 West Broadway, Dept. S-8, New York City

PRICE COMPLETE $150.00

Soumnd Systems, Inc.
1311 TERMINAL TOWER

CLEVELAND, OHIO l

Don’t Miss It ....

“ \'Es‘ 0&

m“‘"

Catalog, or if

head immediately.

e RADOLEK co.

CATA LOG
95 %W?Pﬂdy

If you've changed your address since receiving our 1933
you have not received a catalog from
Radolek recently, send us your business card or letter-

MORE POWIER

car.

Made

Mfg.

When

ELMENCO

MOULDED

Bakelite Suppressors

® Unaffected by humidity
or temperature.

® Compact and fits any

the famous ELMENCO
CARBON RESISTORS.

Jobbers Write To Us

Electromotive

Mfg. Co.

You Use

by the makers of

Inquiries Solicited

for Proposition I‘

601-603 W. Randolph Street 797 EN ":(O’rlzzs’rree’r
CHICAGO v g B
INDEX TO ADVERTISERS
g : P : 311
Alan Radio Corp....:......... 311 Hygrade Sylvania Corp........ 301 Racon Elec. Co, Inc............
Allied Radio Corp............. 313 Jefferson Electric Co. Radio City Products C}(: ??ﬁg
Inside Front Cover Radio Products Co., The.......
Bond Radio Co......ovvvnin... 313 Radolek Co., The............... 312
Kenyon Transformer Co., Inc. Rider John F.............0.. 303-309
Capitol Radio Eng. Inst...... .. 307 Third Cover ) f o
Central Radio Labs............ 305 Leotone Radio Co....e.v...., ... 313 Servicemen’s Publishing Co.... 311
Clarostat Mfg. Co., Inc......... 285 - I W 314 Solar Mfg. Corp................ 313
Clough-Brengle Co. ........... 311 Miller Co, J. W....... Cf Sound Systems, Inec....... T 312
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) SYSTEMS

4

SOUND”\

-

Improved p)amson

BASE TYPE AMPLIFIERS
RACK AND PANEL EQUIPMENT
ORD-0-PAM RESTAURANT ORDER SYSTEM
PAM-O-GRAPH RECORDING SETS
MICROPHONES (Carbon, Condenser, Crystal)

S. H. co-uéﬁaﬁi@ymv. INC.

NORTH QUINCY, MASS.
Sales Offices in Principal Cities. WRITE FOR BULLETIN PI-10

NOT FOR LOVE!

Those radio service men who are truly BUSINESS MEN, are
not working for love! They are out to sell their professional
services at PROFESSIONAL PRICES. Now then: Four months
ago no one had ever HEARD of a radio Chuckker. Three
months ago every really good service man was TALKING
about it. To-day every progressive radio man USES a
Chuckker to isolate faults quickly, and eliminate guess-work in
"What is Wrong and What to Charge.” The REPAIR-PRICER
feature, of this compiled cross-indexed radio trouble-chart, is
based upon a $1.50 hourly labor rate plus list-priced replace-
ment parts.

Show the set owner the professional fee Chuckker SEND
publishes for his necessary radio repair. You'll be DOLLAR
ASTONISHED HOW EASILY you get that job—at BILL NOW!
an _excellent price. Yours sent postpaid, for $1.00 i

pinned to your letter, Send a dollar-bill NOW!

FREED'S RADIO CO., Publishing Division S
5053 Baltimore Avenue Philadelphia, Pa.

The New “AMPLITHEATRE”

A Sales Booster
for Summer

P. A. Work

A photophone-type  dynamic
speaker capable of handling up
! to 18 watts, undistorted and
having a top ‘‘push’ of 25 watts,
Ruggedly  constructed, with
chamois-floated, 15”-corrugated
cone and Granoflex three-point
outside spider. Heavy duty field,
weighing alone 814 lbs. Speaker
is acoustically perfect. Weight
35 lbs. overall.

LEOTONE RADIO CO.

Write for Service
Men’s and Public ()
Address Install-

ers’ Attractive
Price Offer.

63 DEY STREET 7 NEW YORK, N. Y.

When ChOOSing Consider the advantages

afforded by the long-
a 'Radio SChOO| established RCA Institutes

The beginner or the experienced man who seeks instruction in any branch
of radio will find courses designed for him . , . either at the resident
schools in New York and Chicago or in the RCA Institutes Extension
Courses for Home Study.

Following Units Especially Recommended to Readers of “Service:
Elementary Radio Mathematics—Advanced Radio Mathe-
matics—Advanced Radio Servicing—Sound Amplification
Resident schools are fully equipped, conveniently located, low weekly tuition rates.

Home Study Courses are on the ‘‘no obligation’ plan. Free post-graduate
practical training period at a resident school.

Q/\ Catalog on Request
R&ﬂ RCA INSTITUTES, Inc.
‘ﬁﬁ]lB Dept. SV-34

]NS NC 75 Varick Street, New York
A 1154 Merchandise Mart, Chicago

LOWEST PRICED . ..
all wave SIGNAL GENERATOR
e $28.50 |

Batteries, tubes not included.

Enables service engineer to salign
any set on intermediate, broadeast
and short wave frequencies. Wide
Frequency Range—100 KC to 13,000
KC. Continuous frequency align-
ment without use of harmonics,
Vernier dial may be used in “flat
topping’’ intermediates. Unusual
stability thru use of ‘‘High C''
elreuit. Individually calibrated chart,
eagily read by hairline sliders,
ORDER or write for further facts
TODAY!

MQIY)E lIDAYRAD"
The Radio Products Co.

125 Sunrise Place, Dayton, Ohio

SorAR +*

WET AND DRY ELECTROLYTIC
PAPER AND MICA CONDENSERS

RECOGNIZED FOR

 SUPERIOR QUALITY
IN ALL CLIMATES
THE WORLD OVER

SOLD BY LEADING
JOBBERS EVERYWHERE

SOLAR MFG. CORP. COMPACT TYPES

599 BROADWAY :
NEW YORK HANDY FOR SERVICE
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new 1935 ALLIED Catalog. It leads the ficld,

ORPORATION
;833 W. JACKSON BLVD., CHICAGO. Dept. N.
' Gentlemen: .
Send me FREE your New 1933 Radio Catalog
fwhich is packed with thousands of highest quality
.radio parts selected especially for the Radio
s Serviceman.

jed {RaL
@'}i‘\‘v%‘“““"‘“ DR fName L. ST T TR T PR
’ AAATERS  fhs - oo asls Acdm b Sl 00 e fumpare & 5 omo oy

~=-ALLIED{RADIO ---

*coioe. I REE

A New ALLIED Catalog for 1985, packed with values for
every Radio Serviceman, will be ready shortly. Reserve your
copy at once and meet your autumn and winter business with

confidence. You'll be able to give better service with equip-

ment from ALLIED, and your margins of profit will be
bigger than ever. Over 100 pages of highest quality stand-
ard radio equipment in the new 1935 ALLIED book!
Thousands of exact duplicate parts—all leading makes
of test instruments. Before you buy, consult your

Parts Distributors!

Buy your stocks of radio replacement parts,
and short-wave parts, from one source.

Because we supply 809, of the radio parts
purchased by several large chain-stores, we
can offer you a complete line, giving imme-
diate shipment,-and at prices as low or lower
than you can obtain elsewhere.

Send for latest price list.

Bond Radio Co., 11700 Livernois Ave.

Detroit, Mich.




MAJESTIC REPLACEMENT TRANSFORMERS

Manufactured by MILLER and possessing all
the features of Miller construction, yet retain-
ing the original electrical characteristics.

One especially noteworthy feature of these
replacement units is the method of protecting
the windings from the effects of high humidity.
This method, developed by the Miller Labora-
tories and employed in the construction of all

F. transformers supplied by us, is uni-
versally recognized as the most superior proc-
ess of corrosion elimination in I. F. windings.
We absolutely guarantee these units against
coil failure due to corrosion.

Customer satisfaction is your greatest asset, so why take a chance
by replacing defective coils with units subject to the same defects?
Insist upon the best and get genuine MILLER COILS.

CONNECTIONS FOR  CONNECTIONS FOR
J.N.NILLER CO. 460 & 490 SEZRIES 210~~SERIES

5917 $.Main. St.,
Los Angelss,Cal. 1
3 . 2 P
LKA OLE

1 s 3

s 2
o i ;

T 0 e i r: 1YS B+

3

J.W.NILLER CO.

NAJESTIC. .Y .REPLACEMENT TRANSFORMER #7744,
10 REPLACE 2ND.DET.COIL IN NODELS 210.450.461,463 £9Q.

Catalog #7744. Output.. .5
Catalog #8214A. Input..
Catalog #8214 B. Output.

Standard discounts to dealers and distributors.

coil for receivers listed
5

List price, $1.2
For Majestic Model 15
List price, $1.25

For Majestic
List price, $1.0

series.,

glodel 15 series.

Order through your jobber or in case he is unable to supply you, write
directly to us giving ‘the name of your local distributor.

J. W. MILLER COMPANY

5917 SO. MAIN ST. LOS ANGELES, CALIF.

CONDENSER
o ANALYZER |

will save you MONEY —-TIME—-TROUBLE—
EMBARRASSMENT! Take the guess work out of
condenser trouble-shooting. It’s so simple
to know definitely if condensers are
LEAKY, of LOW D.C. RESISTANCE
or HIGH LEAKAGE CURRENT,
if they are operating INTERMIT-
TENTLY, or if they are “OPEN”
or “SHORTED.” Let hundreds
"~ of testimonials like this one
. convince you that you need
\  this instrument!

“I have received the TOBE

CONDENSER ANALYZER

and am entirely satisfied

with it. No compretent
serviceman should be
without one.” Chas.
J. O’Hanlon, Jr.,
R.F.D. $2, Savannah,
Ga.

I—RaN

oBTAIN A D CONDENSER
ANALYZER TODAY—

From your distributor or direct from the factory.
_(Allow postage on six pounds.)

NET PRICE TO DEALERS OR
SERVICEMEN, only $11.40

Price $11.70 in Denver and the West Coast
A complete catalog of TOBE products sent free upon request.

TOBE DEUTSCHMANN CORPORATION

CANTON, MASS.

ALL WAVE\
OSCILLATOR Free!

DIRECT READING ON FUND A4-
MENTALS . , not Harmonics . . Full
¥Frequency Coverage . . Range 14 103000
meters. (100 to 21,600 K.C.) .. Absolute Attenua-
tion at Highest Frequencies . . Frequency Stability
Assured . . Extreme Accuracy . . Dial Permits Accurate Readings to
1-10th 0f 1% . . Compact . . Approved by National Union Engineers
«  an Absolute Necessity for Modern All Wave Set Servicing . . FREE
with National Union tube purchases. Small deposit. Get Details !

SERV'CE DEALERS 1 Let National Union help you to greater

profits through (1). FREE SHOP
EQUIPMENT: Testers, Analyzers, Manuals, and Service Tools given with
National Union tube purchases. (2). SERVICE AIDS: Charts, Data informa-
tion at no cost. (3). SUPERIOR QUALITY: Strict adherence to closer man-
ufacturing limits gives National Union tubes consistent superiority. (4). TEN
CENT HIGHER LIST PRICES: Highest profit margin on all tube sales. (5).
MAINTAINED LIST: No fear of customerill will caused by seeing tuhes in
cut price stores. No service dealer can afford not to tie up with the
National Union program for service profits.

Clay Millican, | L. E. Conner, Seattle, Wash.
Independence, | declares: “We are proud to
Kansas says: | be associated with a firm
“National Union | whese policies are right and

. a reliable | whobuild a good product ... ¥
company . ., a | We thank National Union for
fine tube...work- | helping our service depart-
ingforinterestof [ ment acquire it’s present de-
the serviceman” | gree of efficiency ... "

NATIONAL UNTON RADIO CORPORATION OF N.Y.""""" @
400 MADISON AVE., NEW YORK CITY. S8
Tell me more about D SR, SRV SN -

o 5
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Ulic,

High Quality Public Address Audio
Components in a Parallel Push Pull 45 A
Prime Amplifier.

Ideal
Will handle up to twenty dynamic speakers.
low cost power tubes.

for broadcasting, recording, and public address applications.

High power output with

SPECIFICATIONS:

Input will match 50, 200, and 500 ohm lines. Center top on 200 and 500 ohm lines
for double button miecrophone. Qutput will match 500, 200, , 8, 5, 3, and 1.5 ohms,
Three balanced push-pull audio stages. Tubes used: 2—57's triode connected; 2—56"s;
4—45’s in parallel push-pull fixed bias; 1—83; 1—45. Stable fixed C bias for
output stage. ~ Undistorted class A prime output 38 Watts. Gain —90 DB.
Trap resonant filtér affords maximum filtering efficiency. List price $63.50. Net
to dealers, hams $38.10. Fully shielded drilled deck for audio and power sections.

List price $9.00. Net to dealers, hams $5.40. Other 45-A prime components.
} List Price Dealers Price

PA-233—driver 56 plates to 45 grids........c.c.ooveeue.o... 6.00 $3.60

PA-245—output for fixed or self bias 45’s A prime (20 watt

peak power) to 500, 200, 16, 8, 5.3, 1.5 ohms.............. 7.00 4.29

Write for Laboratory series sheet No. 10 which fully describes
the construction and circuits for 45A prime amplifiers.

UNITED TRANSFORMER CORP.

264 CANAL STREET NEW YORK, N. Y.
e

®* SERVICE




OU can build high grade public address systems,
similar to those described in SERVICE, and sell
them at irresistible prices while scoring handsome
profits. For KENYON has sought the best in new trans-
former materials and design, the best of new tubes and
circuits, and has evolved assemblies that, dollar for
dollar, set new standards of greatest usefulness at lowest
cost in audio amplification. Here’s how:

* Electrical Versatility °

18 or 36 watts power output. @ Krequency response plus or minus
2 d.b. from 100 to 8000 cycles. Voltage gain of 80 d.b. e Com-
plete two-circuit, four-pesition mixer integral with audio channel.
® Audio and power chassis on separate decks. @ Same chassis
employed for 18 and 36 watt amplifiers. 18-watt amplifier can be
changed to 36-watt amplifier merely by substituting two trans-
formers and one choke. @ Economical in operation: 18-watt unit,
80-100 watts; 36-watt unit, 120-150 watts. @ Standard input lines,
500 ohms or 200 ohms. Standard output lines, 500 ohms and 15
ohms tapped at 8 and 4 ohms.

Write for Dataluon KENYON transformer products

and how to employ them for effective
assemblies. Also KENYON replacement transformer and chokes
for radio service work. Ask your nearest distributor about
the KENYON line.

KENYON Versa-
tile  Publiec Address
Amplifier, mounted for

table use. The power sup-
ply comprises a second unit.
May be mounted in panelz and
racks. as shown below.

even when unit is mounted in rack.

Mechanical Versatility °

Available in kit form or individual components
® Components accurately fitted to chassis—no macl

phonic noises. Amplifier may be operated in sound truck.

WHAT YOU NEED

Kit 245 AB (18 Walts)
Transformer Components: .

1 BL2 o R T R $7.50 list

1 BC5000 ... 6.50 list

1 B5845 7.10 list

1 B450-2 . 8.50 list

1 B45APT . 10.00 list

1 BC100 . 4.75 list

2 BC350 8.00 (%4 ea.)
O AT oty e $51.25 list

Accessory Components (18 or
36 Watt Unit):

Audio Channel Chassis

Power Channel Chassis

Voltage Amplifier Cradle Suspension
16-mfd. 450-volt Condenser

8-mfd. 450-volt Condensers

2-mfd. 400-volt Condenser

1-mfd. 400-volt Condensers

1-mfd. 400-volt Condensers
2-contact Mixer Sockets

2-contact Mixer Plugs

8-contact Cable Plugs & Sockets
Double-Pole Double-Throw Switches
Mixer Dial Plates

Motor Plug Cap

Special Tube Sockets (6-prong)
Tube Sockets (4-prong)

Tube Sockets (5-prong)

Tube Shields

Resistors for Audlo Channel
25-watt Resistor for Power Channel
Letierhead Terminal Board

Tube Cover Plates

Mixer Cover Plate

Coll of Wire for Power Cable

1 1 10 P 1 3 10 10 00 12 4 10 1D i 1 4 D 1 1 0 byt ot b

TO BUILD THEM:

1 Coil of Wire for Amp. & Power Unit
Wiring
1 Coil of Solder
All accessories are mounted to the re-
spective chassis at the factory, Accessories
above listed total $54.50 list. Accessory
kit does not include mixer T pad attenua-

tors.

Kit 445 AB (36 Waits)
Transformer Components:

$7.50 list
. 6.50 list
7.10 list

9.00 1ist
8.00 (84 ea.}

TOTAL ............ $62.25 list

Rack and Panel Accessories:
Audio Channel Panel, drilled and en-
graved

Power Channel Panel, drilled and en-
graved

Push-Button Line Switch

Pilof Light Lamp Assembly

Warning Light Jewel

Package of Misc. Mounting Hardware
TOTAL s T b $12.00 Iist

For the technician who prefers to select

his own accessories, the two chassis units

may be purchased separately, viz.:

1 Audio Channel Chassis

1 Power Channel Chassis

2 Tube Cover Plates

1 Mixer Cover Plate

1 Voltage Amp. Cradle Suspension

TOTAL | TSR RN $20.00 list

D ot b bt 4 b

T

for any desired assembly.
hining or fussing required.
® Amplifier may be operated as table mounted unit or as rack and panel
unit. (Illustrations show table mounting, above, and panel mounting assembly,
below.) @ Dual chassis construction facilitates use of amplifier in portable carry-
ing cases. @ Unique chassis construction permits easy accessibility to wiring,
® Handsome appearance, eitner in table
mounting or rack mounting form. @ New spring suspension eliminates micro-




(1) Gauging grids. This operation is
typical of the scores of painstaking
measurements and tests conducted in
the Paris Assembly Section. (2) A view
of the General Assembly Section. Here
the mounts are assembled before being

placed in bulbs. The constant concern
of each operator is her “quality
score”.(3) A portion of the *lest batitery.”
through which every RCA Cunning-
ham Radiotron must successfully
pass before being packed for sale.

Look to RCA for fidelity to high engineering standards

In the manufacture of radio tubes. the tran-
sition from fhe laboratory and experi-
mental workshop to the actual production of
tubes for general consumption, is a step
of the utmost importance. * Due largely
to a remarkable spirit of cooperation exist-
ing between the Research and Develop-
ment Laboratory. on the one hand, and the
Manufacturing Department, on the other,
the makers of RCA Radio Tubes feel that

this transition is achieved, in the Radiotron
plant, without sacrifice of quality standards.
* Were it not for this spirit of cooperation,
such advantages as large resources, expert
personnel, the finest of equipment, and ad-
vanced methods of manufacture could not
of themselves do credit to RCA’s engineer-
ing and experimentalbackground.With that

cooperation and spirit, RCA produces tubes

thatits engineers are proudto acknowledge.

RCA - RADIOTRON - COMPANY * INC - CAMDEN - NEW JERSEY

A Radio Corporation of America Subsidiary



