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Only a few radio servicemen know how to get
every bit of information from a schematic diagram.
This booklet is prepared to help you learn how to
use effectively radio diagrams for quicker and bet-
ter repairs. Give this material a fair chance and,
even if you are an old timer, you will agree with
us that you learned plenty from this booklet about
the use of diagrams and servicing methods. Let us
begin with a simple question:

1. What is a radio diagram?

Short-hand symbolic notations are used in
all branches of science. Radio diagrams show dif-
ferent parts used and the circuit connections in a
31mpllf1ed gymbolic form. To save time, permit
easier tracing of the connections, and allow quick
comparison, radio diagrams are used. For the read-
ers who are beginners and to serve as a reference
for others, symbols of common radio parts are list-
ed below.
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In complete diagrams straight lines are used
to indicate the connections between parts, but these
lines do not indicate the actual wires. The parts
may be wired in any fashion as long as exactly the
game component parts are connected with the lines
and are also wired to permit the passage of current.

This example illustrates that the actual wires
and the diagramatical lines will permit the same pas-
sage of current and are, therefore, considered the
game connections, But the lines are not exact repre-
sentation of the wires for circuit tracing purposes.

If all radio gsets were made on large bases,
all parts carefully laid out and clearly marked with
their exact values, all wires were clearly visible,
and we could see above and below the chassis at the
same time, no schematic diagram would be required,
Of course, this is not the case and what a Job it
really is to trace out even a small portion of a
circuit. But a complete radio circuit diagram gives
vou this picture of the radio set and we will see
the multitude of helpful hints and service pointers
which can be found in any diagram.

2. 1000 facts in every diagram.

Probably you cannot see how a single diagram
can give 1,000 facts about the circuit, but it does.
Let us consider the diagram of a seven tube Pilot
set on the next page.
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Here is the general informstion
about the complete radio set:

This is a seven tube radio using a tuning
eye tube and designed for A.C. operation. The set
covers two bands and has a novel arrangement of
pilot lights for band indication. Assuming single
dial control, band switch, tone control, and volume
control there should be four knobs employed. A
dynamic speaker ie used and it is indicated as a
6" unit. The set is a superhet using one stage of
I.F. Of interest is the resistance-capacity coupled
R.F. coil giving superior tone quality, Also note
that the I.F. transformers marked 73288-E are of the
permeability tuned type. These general facts are
only a few of the many which can be found by examin-
ing this circuit.

Here is the basic information
about the audio output stages

The power output stage employes a 6F6-G pen-
tode and is resistance coupled to the previous tri-
ode section. The tube 1s coupled to the voice coil
of a dynamic speaker by means of an output transform-
er, From a tube manual it 1e easy to learn that the
power output is about three watts. A tone control
is incorporated in this circuilt.

Here is the specific data
sgbout the same staget

If we analyze this same stage with greater
detail, we can obtain specific information on the
value of each condenser and resistor used. Many of
these parts are also listed with exact manufacturer's
numbers. Circuit details =also can be found. For
example a .05 mfd. condenser is used as a tone com-
pensator and the tone control consists of a series
condenser and variable registor and is also placed
in the plate circuit. Of interest is the biasing
method used for this 6F6-G tube. The cathode is
kept at a ground potential and the .02 mfd. condenser
gerveg as a grid return decoupling by-pass. The
total drop in the negative leg of the power supply
(in the 250 and 50 ohm series resistors) is used
for this purpose. The voltage at the tap of these
two resistors is used as the minimum bias for the
tubes with A.V.C., This will give you an idea what
we mean by specific data and, of course, there is
plenty more.



The New Model 1230
SIGNAL-GENERAOR

WITH ¢ .
FIVE STEPS

OF

When Superior Instruments Company decided
to bring out a new Signal Generator, it was
resolved to intrcduce mass production so that
the very finest type instrument could be pro-
duced at exiremely low cost. Therefore «ll fig-
uring was done on the basis of producing 10,000
Signal Generators, and the price wos fixed
accordingly, hence at only $12.85 it is now
possible to obtain an instrument that, in per-
formonece and excellence, measures up to- other
instruments selling for double, even iriple, the
price.

It is easy to see that by usual standards of
comparison of price and performance, the Model
1230 Signal Generator is incomparobly beyond

competition: It covers 100 KC. 1o 90 MC. in The actual Size of this Instrument i 14" x 6 x 11

seven steps, selected by front-pamel swiich; it Waorks 90-130 Vols A.C. D.C. (Aay F
has 1% accuracy on LF. and broadcast bands, on ° or D.C. {Rny Frequency)

2% accuracy on olher bands; #t has selection of modulated and unmodulated oulput, and when modulated, not
the usual restriction to a single frequency, but a choice of any one of five audia Irequencies, all of them sine-
wave: moreover, sach of these audic frequencies is independently selectable as cudio alone, besides the freedom
of modulating them on all the carrier frequencies generated.

Also, the usual advantages that are expected in a very high-grade signal generator dare naturally present in
this one: an attenuator that really altenuates to utmost scalisfaction; a vernier dial with smooth and rugged drive;
an etched metal front ponel with direct-reading calibration; and a shield cabinel of atiractive appearance. The
cabinet is unique with its rounded edges and grey crinkle baked flnish, with bumpers and carrying handle.

By every criterion this Signal Generator is the one to buy! The performance is everything that one could ask,
the price is so low that it is impossible to get such extensive performance even at considerably higher price; and
the care taken in calibration, manufacture ond testing is such that even the makers of high-priced laboratory
instruments can offer no more. Remember that behind ihis instrument is Superior's five vears of intensive ex-
perience in the manufacture of Signal Generators, during which fime they have made and sold more Signal

Generators than any other manuiacturer.
SPECIFICATIONS

BADIO FREQUENCIES from 100 K.C. to 90 Megacycles in 7 bands by front panel swilch manipulation. All direct
reading and accurate to within 1% on LF. and Broudcast bands, 2% on higher frequencies. The R.F. is obtain-
able separately or modulated by ony one of the five Audic Frequencies.

AUDIO FREQUENCIES: S steps of SINE-WAVE audio 200, 400, 1000, 5000 and 7500 cycles WITH OUTPUT OF
OVER 1 VOLT. Any one of the above frequencies obtainable separately for servicing P.A., hard-of-hearing aids, etc.
ATTENUATION: Late design, fullrange attenuator used for controlling either the pure R.F. or modulated R.F.
CIRCUIT: The Model 1230 employs an improved slectron coupled cscillator circult for the R.F. affording positive
protection against frequency drift and a Harlley oscillator clreuit for the AF. section.

DIAL MANIPULATION: Large 52" dial eiched directly on front pamel, using a new mechanically perfectad drive
for perfect vernier conirol.

APPEARANCE: The front panel is eiched by a recenily perfacled process which results in a life-long attractive finish
and the Instrument comss housed in a streamlined shielded -cabinet.

CURRENT SOURCE: The Model 1230 operates on 90 to 130 Volts AC. or D.C. any frequency.

ONLY

The Model 1230 comes complete with tubes, shislded cables, moulded carrying s 85
hondie and instructions, Size 14 x 6 a 11”. Shipping weight 15 pounds, .

Supreme Q)uél[mﬁbm Order direcily from us. We

guaraniee you complete satis-
AGENTS FOR RADIO TECHNICAL INSTITUTE faction or your money back.

3727 WEST 13th STREET Send only $1.00 with order.
CHICAGO, ILLINOIS Immediate shipment.



And here is the specific information
about one part -- the plate coupling
resistor of 638@7 tube, part 131913

This registor has a resigtance value of 200,000
ohms, as marked. It is ueed to load the triode sec-
tion of the tube mentioned and carries the plate
current for this tube. Without consulting tube char-
acteristic information, you can guess that the cur-
rent is in the order of a few milliamperes. Apply-
ing the wattage formula: Watts equals current in
amperes multiplied by itself multiplied by the resis-
tance, we can find the power handling requirements
of this resistor. (Actual problem: about .002 x
002 x 200,000 eguals 0.8 watts; probably one watt
resistor used.) An important fact to notice is the
po8sibility of this resistor to burn out if the plate
R.F. by-pass 500 mmfd. condenser shorts.

Now consider the several gstages used as well
as the power supply, multiply this by the many dif-
ferent parts used in each stage, multiply this by
facts known to you in general but made specific with
the ald of a circuit diagram, and you have the total
information needed to service the set quickly and
efficiently.

3. What a diagram does not tell you.

But a diagram does not tell you many things.
Sometimes the non-indicated data can be found in
the actual radio, or figured out by reasoning or
formulae, or obtained from a parts list. Let us
see how this additional information may be obtained.

In the previous chapter, we assumed that there
were four g¢gontrol knobs from the data given in the
circuit. This, of course, can be checked by examin-
ing the chassis itself. Using a formula for wat-
tage, we have also calculated the wattage of & res-
istor.

Now looking back at the circuit we have been
uging in our digcussion, we notice geveral switches
marked "S" locmted in different sections of the
circuit, The foot-note in the lower left hand cor-
ner of the diagram, tells us that this is the band
switch and these many separate switches must be
controlled by a single knobh. Thig fact, you will
notice, is not obvious from the circuit, but can
be understood by an experienced radio man with the
aid of a diagram.

Information on number of turns in a coil, the
type of base used for pilot lights, and other such
facta are not often included, but they are not need-
ed for servicing.



THE NEW MODEL 1250

MULTITESTER

with Sloping Panel for Precise Rapid Servicing

MEASURES

AC. Volts

D.C. Volis

A.C. Currents
D.C. Currents
High Resistance
Low Resistance
High Capacity
Low Capacity
Inductance
Decibels

Waits

Complete A.C. and D.C. Voltage and Current Ranges
D.C. Voltage:—0-15, 0-150, 0-750 volis

A.C. Voltage:—0-135, 0-150, 0-750 volts

D.C. Current:—0.1, 0-15, 0-150, 0-750 ma.

A.C. Current:—0-15, 0-150, 0-750 ma.

2 Resisiance Ranges

0-500 chms, 500-5 megohms

The Actual Size of this Instrument is 944" x 11" x 6142”
Sensitivity-—1000 ohms per voll.
Works on 90-130 Voelts 60 Cycles A.C,

SPECIFICATIONS

3 Decibel Ranges
—10 to +19,
—10 o +-38, 10 to }-53.

Inductance: 1 to 700 Henries

FEATURES

Positive silvered contact
switches.

6H6 linear rectifier.

41, d'Arsonval type
meter, 2%, accuracy.
Precision multipliers and

shunts.

Simple manipulation pro-
cess with original
switching arrangement,
and clear designations
of  functions on the
front panel plate.

Reccuracy 2% on D.C
voltages. Resistances
and Currents, 5% on all
other measurements.

Attractive eiched alu-
minum panel.

Housed in sturdy, attrac--
tive black case, with
sloping panel for rapid
precise measurements.

High and Low Capacity Scales
0005 to 1| mid. and .05 to .50 mid.

Watis: Based on 6 mw. at 0 DB. in 500 ohms .006000

M.W. to 600 Watts.

Here is an opportunity to acquire a Multi-Service, Precision Engineered Instrument, for less

than you would have to pay for an ordinary Volt-Obm Milliammeter.: Besides making the
usual volt, resistance and curreni measurements (both A.C. and D.C.) this unit accurately
measures the CAPACITIES of mica, paper and selectrelytic condensers, INDUCTANCE of
coils, chokes, and transformers, DECIBEL gain or loss, of power amplifiers and public address

systems, WATTS output of amplifiers, receivers, etc.

Model 1250 comes complets with test leads, Tabular charts and instructions. Shipping

weight 9 1ba.

PORTABLE COVER $1.00 ADDITIONAL

Supreme Poiblications

AGENTS FOR RADIO TECHNICAL INSTITUTE
3727 WEST 13th STREET

$'| fiNT;s

Orxder directly from us. We
guaraniee you complete satis-
faction or your money back.
Send only $1.00 with order.

Immediate shipmenti.

CHICAGO, ILLINOIS



4. How to use diagrams in service work.

Facts about radio diagrams are interesting,
but you are primarily interested in knowing how to
apply this knowledge to actual servicing problems.
Let us show you how a circuit diagram

(1) Saves time in servicing,

(2) Points directly to the fault, and

(3) Eliminates the need for complex and
expensive test equipment for many jobs.

We will study several service jobs and consider the
procedure used with and without a suitable diagram
for each case.

For example let us assume you are called to
repair a large, rather c¢omplex radio. You asuspect
that the service work was first attempted by the
self-gtyled mechanical expert of the household, and
this probably resulted in several connections being
changed to some wrong positions. While the more
able of us in the servicing game can trace a circuit
with ease, only a few are able to find a wrong con-
nection in the 20,000 different models manufactured
to date. To find actual changes made in wiring a
circuit diagram is absolutely essential.

But even if the wiring has not been changed,
how does one locate a shorted by-pass condenser in
the grid circuit of a power output tube which re-
ceives its bias from a tap in the field coil. We
will require twenty to thirty minutes to trace things
to a point where we can realize that the field coil
is used aB a choke and is connected in semi-fixed
bias arrangement.

With a diagram the symptom of this fault will
be a guide which cannot fail. The continued "hum"
will suggest poor filtering of the power supply at
some point and,seeing that a special biasing circuit
is employed, you would immediately suspect the con-
denser mentioned. You must agree with us that hours
can be saved almost every day by using diagrams,

5. How o find the probable trouble using diagrams.

A radio diagram divides the set into definite
sections and, thereby, permits you to find quickly
the single section at fault. 1In actual placement,

a filter condenser may be located near the antenna
coil, but even a beginner can see from a diagram
that these parts belong to totally distinet sections.
If the one faulty section is discovered, you need
not search among all the parts for the fault, but
can confine the work to a limited number of parts

in this single section.



wCHANNEL

Follows the SIGNAL from Ant

The well-established and authentic dynamic method of locating the very circuit in which there
causes the trouble, is now for the first time available at a price any radio serviceman can afford, and
designed and calibrated. The years of experience Superior has had in making fine test equipmeni &
strument that does what the usual test squipment can not do, that raises servicing 1o a new high D

owner as one ol the advanced operators in his field.

Fundamentally, what the Superior Channel-Analyzer does is to per-
mit the serviceman to Iollow the SIGNAL from antenna to speaker
through each and every stage of any set ever made, and inferen-
tially, of any set that ever will be made, using the SIGNAL as the
basis of measurements. Thus if there is trouble in one particular
channel or stage of a receiver, the serviceman can isclate the faulty
siage and then proceed to ascertain the very part or component
that causes the trouble.
Many of the iroubles in modern receivers are due to the Rutomatic-
Volume-Control and Automatic-Frequency-Control circuits and
ordinary instrumenis do not permit measuremenis directly upon
theae circuits, so the Superior Channel-Analyzer includes a direct-
current Vacuum-Tube Voltmeter that DOES make these measure-
ments direcily and with a negligible loading of the measured circuits.
Other problems cease to be problems too, when the quick-solution
method of the Channel-Analyzer is applied. For instance, suppose
a local oscillator in a superheterodyne drifts. The Channel-Analyzer
has a swiich operated, tuned input circuit with amplifier, whereby
not only the presence of drift may be discovered, but also the
amount and direction of drift.
Distortion is another difficulty that often netiles a serviceman. The
Channel-Ainalyzer has a jack for the insertion of earphones so that
you can listen 1o the signal directly from any stage and, therelcre,
discaover the stage in which the distortion takes place. Next, the
VTVM is used to discover the very component in that circuit that
is causing the troubls. How often have you cherished the hope that
someday you would own an instrument that enables you o meaaure
the actual signal voltage across the load of any stage in the set,
and thus by comparison determine the gain per stage, The Channel-
Analyzer enables those dynamic voltage measurements and does a
whole assortment of other work besides, yet at a price much less
than that usually asked jor a dynamic volimeter alane.
D.C. Vollages have important bearings on receiver performances.
fll these voltages can be measured on the Channel-Analyzer with
the receiver in reproducing operation. In fact, that one important
consideration, MEASUREMENTS WITHOUT MOLESTATION OF THE
RECEIVER, gets rid of the drawback of most conventional equip-
ment which greatly reduces the very voltage it attempts 1o measure,
or kills the signal completely.
Tubes that are used in the receiver under test are also given a
thorough check by the Channel-Analyzer and as such a specialized
tube tester, this new and remarkable instrument is proof against
any poseibility of obsolescence.
Noise, another serious problem io servicemen, can be located with
the aid of the Channel-Analyzer and can be done with incredible
speed. Here are the basic components of the Channel-Analyzer:
1. B Supply rectifier and filter circuit.
2. One-stage, high-gain flat amplifier and linear diode detector.
3. Tuned-gircuit, high-gain amplifier and linear diode detector,
100 XC. to 18 MC.
4 D.C. Vacuum-Tube Vclimeter, for measuring the rectified RF.,
LF. or A.F., and for independent use on external circuits, all
by front panel switching.
By adroit engineering and skillful application of a wide knowledge
of servicing requirements based on Superior's years of experience,
the four components listed above are made to do so many things
and do them so well and jast that a large benelit is bestowed on
servicemen, their tasks lightened, their work speeded and their ex-
perience greatly extended, all at record-breaking low price.

Supreme Publications

AGENTS FOR RADIO TECHNICAL INSTITUTE

Thae Actual Size of this I
Works on 90-125

—

Lol B A

The Channel /

Follow signal irom antenna o spt
ever made.

Instantly track down exact cause ¢

Measure both Rutomatic-Volume-
trol. voltages and circuits withou
built-in highly sensitive Vacuum.-]

Check exact gain of every indlwid
Track down and locate causelbi ¢
Check exact operating voltagegef
Locale leaky condensers and ill

Measure exact frequencies, amo
oscillators in superhets.

Track down exaci cause of noise.

Order directly from us. We
guaraniee you complete satis-
faction or your money back.

3727 WEST 13th STREET Send only $1.00 with order.
CHICAGO, ILLINOIS Immediate shipment.



L-ANALYZER

ntenna to Speaker of any Set!

1 there is trouble, and the very component that
rd, and in an instrument that has been expertly
meri are behind the Channel-Analyzer, the in-
h pmne of speed and accuracy and marks the
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of this Instrument is 13" x 10" x 6
n 90-125 Velta, 60 Cycleg A.C.

el Analyzer Will—

1a lo speaker through all stages of any receiver

'cause of intermiitent operation.

Velume-Control and Automatic-Frequency-Con-
without appreciably loading the circuit. using
acuum-Tube Voltmater.

indliridual stage in receiver.

usejpf distortion in R.F., LF., and A.F, amplifers.
tagqol each tube.

and Yall high-resistance shorts, alsc show opens.

»s, amount of drilt and comparative output of

 noise,

SPECIFICATIONS:

Linear yacuum-tube voltmeter of unusual sensitivity, for measuring
any D.C. vollages, even those across diede load resistors in A.F.C.,
AV.C. and other circuits. Voltage ranges, by front-panel switch
selection, are 0-5-25-100-500 volts, at practically constant input re-
sistance of 11,000,000 ohms. Hence S-volt range is at 2,000,000
ohms per volt. The electromagnetic meler used in the VTVM is
a 3" square 0-]1 milliammeter.

Unusually sensitive frequency meter, with input ampli-
fier. This valuable component measures the quantity of RF. - LF.
vollage supplied to it, including voltage from oscillators, or any
other external circuit under test, alsc the frequency of the supply
source. The encrmous dial {8” diameter) gives clear, well-spaced
frequency readings. Scale length is more than 40", The ranges are
100 KC.-265 KC.; 265-700 KC.; 700-2000 XC,; 2 MC.-6 MC.; 8 MC.-18
MC., by ifront-panel switch selection,

Quadruple rectifier system. One rectifier is for the line voltage. The
others are for R.F., LF., AF. and VIVM and are linear.

Simplified switching operation, eliminating the multifarious gadgets
and controls found on some instruments. Frequency range, voltage
range, function selector and VTVM zero adjuster are the four
controls. A jack for ‘phones performs an automatic switching
operation, by cutling out the VTVM when the ‘phones are in use.
Three separate, shielded input leads, sach cne specially engineered
for its particular purpose, so that proper impedance and resistance
levels are established and filtering, for VIVM frequency meter
(RF. - LF.) and independent AF. input.

Enclosure of metal-chassis in a completely shielded black, baked
wrinkle linish cabinet, with carrying handle, special pains taken
for proper grounding of input leads 1o correct chassis point.

Thorough reliability of engineering and extreme care in workman-
ship, testing and packing, to insure receipt in good condition and
long, useful life of a truly sensitive and versatile instrument,

An unusual variety of measurements, practically encompassing ali
the requirements for proper servicing of a receiver, transmitter or
amplifier by the approved dynamic and functional method. Measure-
ments include those made directly upon the signal from the antenna
o the loudspeaker, through all the stages of any receiver, past,
present or future; for locating and curing causes of intermittent
reception, dead set, weak volume, distortion, wavering recepticn,
misalignment, in fact, practically any and all the ill2 1o which a
set is heir. including DC. improper voliages across resistance
circuits, be they of high or low resistance. It is not possible for
any one person to correlate all the many actual particular functions,
purposes, uses and measurements which this all-extensive creation
covers,

A price so low that at last anybody and everybody in the service
business can alford tc have his own instrument for servicing by
the dynamic-functiocnal method of channel analysis.

Superior Channel-Bnalyzer cames housed in
shisided cabinet and {eatures an attractive
etched aluminum panel. Supplied complets
with tubes. three specially engineerod
shislded input cables, sach identified as te
its purposs. Qlso full operating instruc-

tions. Size 13" x 10™ x 6", Shipping weight
19 pounds.

P 1 Order directly from wus. We
Sup-mm g)u'élwafwm guaraniee you complete salis-
AGENTS FOR RADIO TECHNICAL INSTITUTE faction or your money back.

3727 WEST 13th STREET
CHICAGO, ILLINCIS

Send only $1.00 with order.
Immediate shipment.



in DIAGRAMATICAL SKETCH OF A SUPERHET
L

R.F. Pre- : | 11st | |Output
Selector Mixer 1.F. Det. Audio Audio

To all stages

The trouble is always to the

right of the section not res- t t 4 }
ponding to test., ——— Power

Supply
Chart and idea copyrighted.

And here is the simple way to find the section
at fault. Every section or stage of a receiver can
be upset electrically, so that, if this one section
being tested and all following stages leading to the
apeaker are functioning, this change in the circuit
under test will alter the output volume or tone, or
cause a hiss or click.

For example, in making this test in the lst
audio stage, a certain response may be expected {see
table) if this stage, the following audio stage, the
loud speaker, and power supply are working properly.

While test instruments msay be used, these in-
formative tests may beé made with two pieces of wire
and a 5¢ resistor. This simple test unit is explained

below.
L o
TEST 100 ohm resistor
LEADS Any wattage, cost 3¢.
-

It is beat to begin upsetting the circuit in
the power supply. For this, as well as for almost all
other tests, hold one lead of the test unit shown
above to the chassis -- usually B minus. Touch the
other prod to a B plus point, such as the positive
pide of a filter condenser, or the screen grid of
an output pentode, If there is a noticeable spark
at the point of contact assume the voltage ia OK.
0f course, a volitmeter can be used with greater ac-
curacy. Please notice that the B+, and B- connections
can be found immediately with a diagram.

~ Next test the speaker. Determine from the diag-
ram if the speaker is of the electro-dynamic type and,
if so, bring an iron blade of a screw driver near the
f@eld. There should be magnetic attraction -- none
will be present if set is off or field not operating.



To test voice coil operation, one prod should
be held to the chassis as mentioned before, and with
the other prod touch the plate prong of the output
tube. There will be a spark at the contact and a
loud single click in the speaker. Any previously
existing "hum" in the speaker will be reduced. These
facts indicate that the speaker probably is opera-
ting correctly. See chart for other tests.

LOCALIZING TEST CHART, IN RECOMMENDED ORDER

First fr°d Second {Visual Aural Where to
EQ%EEEEEVI prod |observation |reaponse |100k for
gontact only at contact faults.
B+ point Rectifier
before filt- {ChassisjArc made, Clicks, | tube, lst
er at recti- B- wire will hiss, filter, pwr.
fier tube weld. transformer
B+ point Choke, or
after filter |Chassisjlarge Dual field, 2nd

B- spark elick filter cond,

short in set
Plate prong |Chassis|Spark Click Output
output tube B- less humj transformer
Control grid{ Hold None Hias Wrong bias on
output tube |in hand output tube
Triode, or IAntenna|None Click, Bad condenser
pentode de- post strong or resistor
tector tube hiss in circuit of
cont. grid detector tube
Control grid|Hold in Strong os- lParts of the
of any R.F. |hand, None cillations, | associated
or I,F, tube|remove hum, changefcircuit,
grid cap in tone

You can see that g diagram will help you find
the places for these suggested tests. A diagram is
likxe a "floor-plan" of the radio hook-up and permits
immediate location of all parts and circuit connec-
tions for quick tests by any method.

By using instruments, the different parts of
the circuit can be actually measured (resistors with
an ohmmeter, condensers with a condenser tester) and
compared to the values indicated in the diagram. At
times, the voltages at important points are marked
in the diagram. In such cases, using a voltmeter,
you may measure voltages between these individual
pointg and chassis, Incorrect reading suggests that
the trouble lies in the associated circuit.




THE NEW MODEL 1280

SET TESTER
Combines the Models 1240 and 1250

HERE'S BUPERIOR'S ANSWEBR

T0 THE DEMANDS OF RADIO
SHRVICEMEN. A COMPLETE,
ALL PURP G LAB-

MULTITESTER AND 1340 TURE
TESTER.

Even thoss sarvicemen who through
past purchases know they oan al-
WAYS ot BUP!R VAI.BW from
Bupertar will bs amazsd and de-

whant;ﬂ:y read the spect-

price. Modal
1280 festures a 434" d‘Anonul
typs meter for easy reading of the
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izes an aluminum eiched pansl,
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ruggedness.
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ent iz, of ocurse, tn
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and whben Qesigning test equip-
ment this ia our ﬁrat thotght.
However, we also appreciate the
Important part the appesrshce if

process, which results Sensitivity—1000 ohms per wvoll.
Works on 90-125 Valts, 60 Cycle A.C.

A compiete testing labarater
all in ome wumit, Testzs all
tuber, reads A.C. wvelts, D.C.
volts, A.C, current, D.C. cur-
remt, High Resistance, Low
Re.rul‘auce, High Capacity,
Low Copacity, Decibels, In-
ductance, & "Watts.

s [NSTANTANEOUS SNAP
SWITCHES REDUCE AC-
‘TURL TESTING TIME TO
ABSOLUTE MINIMUM.

% SPARE  SOCKET, AND
FILAMENT VOLTAGES UP
TO 117 VOLTS MAKE THE
MODEL 1280 PROOF
AGRINST OBSOLES-
CENCE.

# LATEST DESIGN 4, D~
ARSONVAL TYPE METER.

# COMES HOUSED IN AT-
TRACTIVE, LERTHERETTE
COVERED  CARRYING
CASE. ‘

# SLOPING PANEL FOR
RAPID, PRECISE SERVIC-

The Hctual Size of this Instrument l.l 7 x 1" x 13~ ING.

% WORKS ON 80 - 125
VOLTS 60 CYCLES R.C

SPECIFICATIONS

% Tests all tubes, 1.4 to 117 volts, including 4, 5, 6, 7,
7L, octals, loctals, Bantam Jr., Peanut, single ended,
floating filament. Mercury Vapor Rectifiers, the new
S series, in fact every {ube designed to date.

+ Spare socket included on front panel for any future
tubes,

% Tests by the well-established emission method for
tube quality, directly read on the GOOD ? BAD
scale of the meter.

% Jewel protected neon.

% Tests shorts and leakages up to 2 megohms in all
tubes.

% Tests leakages and shorts in all elements AGAINST
all elements in all tubes,

% Tesis BOTH plates in rectifiers.

% Tests individual sections such as dicdes,
pentcdes, etc., in multi-purpose tubes.

v Latest type voltage regulator.
% Features an atiractive etched aluminum panel.

triodes,

Complete A.C. and D.C. Voltage and Current Ranges
D.C. Voliage: 0-15, 0-150, 0-750 Volts.

A.C. Voltage: 0-15, 0-150, 0-750 Volts.

D.C. Current: 0-1, 0-15, 0-150, 0-750 ma.

A.C. Current: 0-15, 0-150, 0-750 ma.

2 Resistance Ranges: 0-500 ohms, 500-§ megchms.

High and Low Capacity Scales: .0005 to | mid. and .05
1o 50 mid.

3 Decibel Ranges

—10 to +19,

—I10 to +38, —10 to 4353.
Inductance: 1 to 700 Henries

Watts; Based on 6§ MW. at 0 DB in 500 ohms 006000
M.W. to 600 watts.

INSTANTANEOUS SNAP SWITCHES REDUCE
ACTUAL TESTING TIME TO ABSOLUTE MINIMUM.

Model 1280 comes complsta with test leads, tabular charts, instructiona, and tabular data 9 5
for every known type of receiving tube and many tranamitting tubes. Shipping weight 18 lbs. $ .

PORTABLE COVER $1.00 ADDITIONAL

Supreme Publications
AGENTS FOR RADIO TECHNICAL INSTITUTE

3727 WEST 13th STREET
CHICAGO, ILLINOIS

Order directly from us. We
guarantee you complete satis-
faction or your money back.
Send only $1.00 with order.
Immediate shipment.



You can see that with diagrams the fault in a
radio can be found faster., And since any service
job is primarily a task of finding what is wrong —-
only a few minutes being needed for the actual re-
pair or part replacement — you will earn the same
service charge for less time spent on the job.

6. How to make sure of your suspicion.

The simple localizing test will suggest, or
perhaps your own favorite point-to-point test with
a voltmeter or ohmmeter will point to the section
of the radio receiver at fault. Now to find the
actual source of trouble.

The recommended procedure can be best described
with a few examples., If the trouble seems to lie
in the section between the I.F. tube and the detector,
your localizing test will give expected response at
the detector but not at the I,F., tube.

If the tubes have not been tested initially,
first test the tube used in the I,F, stage. This
I,F¥, tube is part of the section at fault. Next
the circuit of this suspected section should be
examined and a diagram is essential for this purpose,

Qur testeunit, described before,or a voltmeter
may be used to determine if the expecéed voltages
are at the plate of the I,F, tube, screen grid, and
the B connection of the I.F, transformer (usually
the red lead), If the home-made test-unit is used,
connect one lead to the chassis, and touch the other
to the points mentioned watching for a small spark
which will indicate voltage present. A voltmeter is
used the same way, but will indicate exact voltage.

In a AC-DC type of radio about 100
volts may be expected at the points
mentioned, in AC sets with trans-
formers about 200 to 250 volts. An I,F,
stage from a AC-IC set is illusirated,

ILack of voltage at a point where it ies required
and expected indicates that either it cannot get to
this point becguse of a part being open or wire broken,
or because an associated by-pass condenser is shorted
and passes the voltage to the chassis. This means we
will look for broken wire in wiring or coil,or shorted
wire, or try disconnecting condensers one at a time.

This is but a single test procedure applicable
to a section; however, it does suggest a simplified
servicing method made possible with a circuit diagram
of the radio under repair.



THE NEW MODEL 1240
TUBE TESTER

FEATURING— Sockets for all tubes. No adaptersl]
Filament voltages up to 117 volts11] Spare Socket for future tubes 11

New Type Snap Switches for Fingertip Control!!  Etched Aluminum Sloping Panel | ]

In designing the Model
1240 Tuba Tester speclal
attention was pald to
spead of service, aiso
reduction of ebsoles-
conce to minimum,

A really modern tube
tester conlorming to all
standards of good en-
gineering practice. Utili-
zes a 3" D'Arsonval type
meter with calibrated
scale. Furnished in a
sturdy black case with
sloping panel for easy
operation. Removable
cover and carrying handle
for either portable or
counter use. For service-
man, dealer, experi-
give positive protection menter, constructor,
against obsolescence. schools and laboratories.
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and reliability of ser- .
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to thoroughly test any
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SPECIFICATIONS
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% Tesis by the well-established emission method for tube quality, directly read on the GOOD ? BAD scale of the
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% Jewel protected neon.

% Tests shorts and leakages up to 2 megohms in all tubes.

W Tesis leakages and shorts in all elements AGAINST all elements in all tubes.

W Tests BOTH plates in rectifiers.
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guarantee you complete satis-
faction or your money back. AGENTS FOR RADIO TECHNICAL INSTITUTE
Send only $1.00 with order. 3727 WEST 13th STREET

Immediate shipment.
CHICAGO, ILLINOIS



7. Making the actual repair.

When you finally locate the actual source of
trouble -- a shorted condenser, two wires touching,
or an open winding in a transformer -- you are ready
to do the mechanical work of actual repair. And
here again a wiring diagram is an indispensable aid.

The diagram also serves as a catalog of parts
employed and will permit you to obtain the proper
replacement. But more than just this —the diagram
will tell you how far off in value a replacement
condenser or resistor may be without noticeable ill
effects.

For example, a .0l mfd.,400 volt condenser
needs to be replaced. It is used to by-pass the
biaging resistor of a R.F, amplifier tube. This
data about the use of this condenser obtained from
a diagram will tell you that the capacity really
is not critical. A somewhat smaller capacity will
gserve and, of course, .05, .1, or even .5 mfd, will
do. The diagram also will let you know that the
voltage in this cathode circuit is small and a 200
volt condenser may be used, Besides you also know
that higher voltage condensers are always permissible
in any circuit.

A condenser used for
v cathode by-pass 1is
not critical, but for
audio coupling exact %%
replacement is recom-T

T ? mended,

If this same size condenser was used in a re-
sistance coupled stage, the value of the condenser
would be much more critical. 1In this application,
as is evident from the diagram, any other size con-
denser will sacrifice audio response. A larger unit
will permit greater "hum" amplification; while a
gsmaller capacity will reduce the response of the
"highs."

8. How any serviceman can make more money.

A radio circuit diagram of the set you are
Bervicing will:

1. Eliminate the need for complex equipment,
2, Help you localize the trouble,

3, Help you to find the actual fault,

4, Permit you to select a replacement part.

This really means that you c¢an,

1. Save time on every job,
2. Do the job better,
3. Earn more money.



SERVICE MANUAL $'| 9%
427 e

DIAGRAMS OF MOST-OFTEN
SERVICED RADIOS

In ont bandy manual you have all the diagrams
of the most-often serviced nadios today. Over
80% of all sets you service every day are ins
cluded. These important, hint-giving, trouble-
thooting circuits make your job easier, permit
faster and better repairs.

- HOW TO SAVE TIME

Circuit data, hints, and information are time-
savers_and money-makers for you. Let this new
diagram manual be your guide to bigger profies
and easier service work. Why work blind-folded
when 4 out of § diagrams you will ever need are
included in this useful, low-priced manual. Com-
“piled by M. N. Beitman, radio serviceman,
author, teacher in Chicago achools.

LIMITED EDITION
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saver. No need to spend GUAHAHTEE

$85.00 for bulky, space-wasting manuals. Omly
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SERVICE MANUALS
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SERVICE MANUAL

COMPLETE TO 1940

This up-to-the minute manual will tell you how
to repair every MOTOROLA auto radio.  Includes
detail schematics, dservice notes, alignment data,

arta lists for all of the 72 models made to date.

his large, 8%2x11 inch, 96 page manual is priced
at only $1.00,

VALUABLE SERVICEDATA
ALIGNMENT & TROUBLE SHOOTING

You service MOTOROLA sets very often, and on every
job this manual will save you hours. Besides giving you
detailed schematic diagrams, the manual supplies hints and
servicing instructions. Prepared with the help of Galvia
Mifg. Co. engineers.

RADIO
DIAGRAMS

IN ONE MANUAL 7 50

417 Models of 43 Manufacturers
L® Let this new manual give you (1) over

TIME AND MONEY SAVER

Go at the MOTOROLA repairs with a clear to the point
method. Save time and money, do the work better, quicker,
and easier. Wich this handy manual you can correctly
align and make the set play better than before.
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The complete manual is yours for only a dollar. SE Qﬂ
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By doing any radio repair better, you can charge
more and will eliminate the expense of the call-backs.
But not only will you be getting more money per job,
but the job will take less time when using diagrams.
And so your earning per hour will increase. As you
will see in the next section, diagrams are very in-
expensive and always more than repay for themselves.

9. How to obtain and file diagrams.

An active radio serviceman is interested in
commercial diagrams of sets he repairs or in cir-
cuits of recently developed radios for the purpose
of keeping up with the times. Several technical
magazines publish a limited number of circuits of
lately released sets. These should be filed by
you in a suitable binder which will form a manual.

Sets in use are covered by diagrams in pub-
lished service manuals. Some of these attempt to
include every circuit released and are bulky and
expensive books. The manuals compiled by the author
are not planned to be complete, but are of reason-
able size and price and are designed to include the
diagrams you will need "most-often." Almost every
diagram you need will be found here, and
the few unusual ones needed from time 1o
| time may be purchased at only 25¢ each
| from Supreme Publications. See the ad-

vertisement on the next page. ‘

This manual of "most-often-needed®” radio
diagrams is described on the page facing
this one, and is highly recommended for all who 4o
not have a complete set of the high priced manuals.

“! The volume of the "Most Popular 1940 Radio
1 Diagrams" will introduce you to the latesgt
| radio developments and give you diagrams of
| every 1939-1940 radio you really will need.
4 A similar volume of 1941 diagrams will be
DEBELER:] ready in August, 1941.

Very few radio manufacturers have diagrama for
distribution to servicemen. If the diagram you want
is available, a week or more will be required by the
manufacturer to answer your letter. We do not recom-
mend trying to obtain diagrams from a set manufac turer,

The diagrams should be kept in a suitable notle
book or filing case. A complete index with cross re-
ferences should be made for a quick location of. the
diagram you need or as a check to see if a certain
digagram is available.



RADIO DIAGRAMS 25(:

FOR ANY COMMERCIAL RADIO SET

Why work blind-folded ~ you can save hours of time
and do more efficient repair work with the help of
circuit diagrams. And now you can obtain the com-
plete authorized circuit diagrama of any radio set
manufactured for only 25¢ per copy. Printed on
good stock white paper, 8% x 11 inches, these diag-
rams will prove invaluable in assisting you to
trace the circuit. In many instances helpful hints
and aligmment information is also given.

Instead of buying expensive manuals with circuits
you will never need, you can obtain just the sche-
mgtic diagram you need when you need it, and only
at 25¢ per complete copy. When ordering send coin
0r stamps and mention the manufacturer's name and
exact model number. The type of tubes used may be
listed for g double check, Four hour service.
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