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. At only $99.50, here's your "'Best Buy” today. Note its many
fine features. With this popular instrument, you're ready tc
tackle the widest range of profitable service jobs today, and
the still more profitable jobs coming up soon. A Type 274
Oscillograph pays for itself over and over again. Here's how:

TELEVISION RECEIVERS . .. F-M RECEIVERS . ..
FEATURES AT A GLANCE. .. . Sy
Forecasts indicate that within the For faithful reproduction of tonal
® Big, detailed, easily-studied traces next year thousands of felevision values, F-M receivers must be
g on the 5" Type 5BPl cathode-ray sels will be produced. bought. in- aligned right ““on the button.” For
tube. stalled. Much of the servicing of the this critical job, too, Type 274 pro-
¥ s 5juency Ringe: Sine whve re- complex circuits is easily and quick- vides the best method of servicing.

sponse (at tull gain) uniform within ly performed by the serviceman

--20% from 20 1o 50,300 c.p.s., down equipped with a Du Mont Type 27+ A-M RECEIVERS . . .

less than 50% at 100.000 c.p.s. Oscillograph.
The exceplional versatility of Type

274 can be put to good use with
Typical Discriminator standard A-M receivers. For the ac-
Curve curate adjustment of radio and in-
termediate frequency circuils, as
well as trouble-shooting audio-fre-
quency amplifiers, this instrument is
a time-saving tool.

® Linear Time Base: Variable from 8
to 30,000 c.p.s. Synichronization from
vertical amplifier or external signal.

® Deflection Sensitivity: Amplifiers
at full gain. 0.65 r.m.s. volt/in.; di-
rect, + 18 r.m.s. volts/in.
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® Power Supply: 115 volts, 50-60
cycles. Approx. 50 watts. Fuse pro-
tection: 1 amp.

Weight: 35 lbs. Dimensions: 14" x
85" x 193",

® And handsome! Green wrinkle-
tinish steel cabinet. Plastic carrying
K. handle. Modern design green front
* panel with white characters. Black
knobs.

Typical
Video-I-F Curve

’ ASK YOUR JOBBER TO SHOW YOU THE NEW DU MONT
TYPE 274 OSCILLOGRAPH. OR WRITE US FOR LITERATURE,




@ ALL-METAL CABINET g
@ HANG ON WALL—SET ON SERVICE BENCH

® INDIVIDUAL, IDENTIFIED COMPARTMENTS

@ ATTRACTIVE YELLOW, BLUE AND SILVER FINISH
@ FACTORY PACKED

NEW HR’C RESISTOR KIT 7
CONTAINS COMPLETE VARIETY OF STOC
NEEDED FOR YOUR DAY TO DAY WORK!

® YOU ASKED US FOR IT! HERE IT IS! THE IRC BASIC
KIT—a wide-variety stock of most-needed resistor sizes and
types that equips you to do just about any job you'll encounter
in your day to day work. This unusually handy and convenient
assortment of items was carefully selected through an exhaustive
study of orders and a survey of IRC distributors and dealers,

The IRC Basic Kic is a practical planned time-saver, particularly
suited to the needs of servicemen, schools, colleges, research
labs and Industrial Maintenance Departments. The Resistor
Assortments are so arranged that in most cases even a shortage
of stock in any one range may be compensated for by using two
- other ranges in series or parallel. The power wire wound resistors
~included are useful in replacing many power resistors used in
.old-time receivers and as ballast resistors in some of the more
modern AC-DC receivers. Additional adjustable bands are in.
luded in the Kit for use in making up bleeder sections.

. e 5 S
71RG, ST RS Sands—
a1ype sistors
6 ‘Rg’s“sub\e RNE‘W .2)
{ARC Type M.\054
% 1RC T¥P¢
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INTERNATIONAL RESISTANCE CO.

401 N. BROAD ST., PHILADELPHIA 8, PA.

In Canada: international Resistonce Co., Ltd., Taronta; Licensee
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Your Own Swap, Buy or Sell
Advertisement Run FREE—Send it in today!

Have you any parts or equipment you’d like to trade This famous Sprague service needs no introduc-
or sell to some other radio man who could put them tion. During the war over 12,000 individual free
to good use? classified advertisements were run for our friends.

Everything, from parts and equipment to complete

7 L . R radio shops, was bought, sold and exchanged as a
ant to get a radio job — or to hire a helper? result.

Are there any hard-to-get items you’d like to buy?

If so, write up your advertisement in brief form,
rush it to Sprague. We’ll run it ABSOLUTELY
FREE OF CHARGE in the famous Sprague Trading
Post that will start again next month in seven lead-
ing radio publications: RADIO NEWS, RADIO
CRAFT, QST, SERVICE, RADIO SERVICE
DEALER, RADIO MAINTENANCE and RADIO
& TELEVISION RETAILING.

In discontinuing The Sprague Trading Post at the
close of the war, we thought there was no longer
any need for it. But we were wrong! Hundreds of
letters flooding in from all parts of the country tell
us so. “We need this sort of thing now as much as we
ever did!” is the gist of what our servicc and ama-
deur friends say, “Start it going again!”’

And so we’re doing it! Send in your swap, buy o
sell advertisement today! '

Sincerely yours,

Harry Kalker
Sales Managef

INSTRUCTIONS : Print or type your advertisement CLEARLY.
Hold it to 40 words or less including name and address. Confine it to
radio subjects only. MAKE IT EASILY UNDERSTANDABLEI No com-
mercial advertisements are acceptable. Sprague reserves the right
to reject any copy that, in our opinion, does not fit in with the spirit
of this free service. Your advertisement will be run in the first possible
issue of at least one of the seven magazines on our list.

Write it now, Mail it to
Dept. RMI1
SPRAGUE PRODUCTS COMPANY
North Adams, Mass.

CAPACITORS AND *KOOLOHM RESISTORS FOR EVERY RADIO SERVICE AND AMATEUR NEED

*Trademark Rey. U. S. Pat. Off,
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a better way
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have their own slants on
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Morton Scheraga
Allen B. DuMont Labs.

IT TAKES THE WORK of about fifteen

to thirty tubes to produce picture
and sound in a typical television re-
ceiver. The reception of the ultra-
high frequency television signal is
accomplished only with very critical
elements and circuits which require
meticulous design and construction.
A television receiver is a complex
electronic mechanism. As such, the
problem of troubleshooting is difficult
and painstaking and calls upon the
ingenuity of a competent serviceman
for successful results.

In order to approach the subject of
troubleshooting along logical and well
coordinated lines of thinking, the tele-
vision receiver will be broken down
into seven units, each of which will
be considered in detail in this and suc-
ceeding articles. By being able to
localize the trouble to a particular
unit, the serviceman will save con-
siderable time and effort, as will be
demonstrated in these articles.

Fig. 1 shows a block diagram of a
typical television receiver divided into

4

In previous articles, the author has covered the adjustment and op-
eration of the television receiver. With this article, he begins a
series on the troubleshooting and repair of television receivers.

seven units: 1. The RF Section, 2.
The Sound Channel, 3. The Video
Channel, 4. The Vertical Sweep Sys-
tem, 5. The Horizontal Sweep Sys-
tem, 6. The Cathode-Ray Tube, and 7.
The Power Supplies.

In this first article, we shall be
concerned with the problems of
troubleshooting the RF section, which
includes the antenna, RF input cir-
cuits, RF amplifier (if present), the
local oscillator, and the first detector.
Fig. 2 is a schematic diagram of the
RF section in greater detail. It is
well to remember that the circuits
presented here may differ somewhat
from those encountered in other re-
ceivers. The basic principles involved,
however, will be kept as general as
possible to meet the demands of
troubleshooting various types.

The function of the RF section is
to select the desired television chan-
nel containing both sound and picture
information and to separate and
direct these signals to the audio and
video sections at lower intermediate

frequencies. This operation can be
traced in Fig. 2. The signal is picked
up by the double-dipole antenna and
fed by a transmission line to the pri-
mary of the RF transformer of the
particular channel selected. In the
receiver of Fig. 2, a manually oper-
ated switching system permits the
selection of any one of five channels
by the transfer of input coupler and
oscillator circuit connections. This is
shown diagrammatically by arrows
which can be considered as being
connected together mechanically by
the dashed lines on the left of the
illustration. Each coupling trans-
former is designed to be sufficiently
broad in tuning to pass one of the 6
mc television bands including sound
and picture carriers with their asso-
ciated sidebands. (Fig. 3 shows the
video and audio bands of a television
channel.) In this circuit, the sec-
ondary of the antenna transformer is
connected directly to the first detector.
Other designs may use an RF pre-
amplifier stage before- the mixer, as
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for example in Fig. 4. This increases
the number of tuning circuits which
must be aligned to respond to the
6 me band.

The lower portion of Fig. 2 shows
the local oscillator necessary for
superheterodyne operation. It employs
a Hartley type of cireuit and its fre-
quency of operation is controlled by
the range switeh which changes the
circuit constants. A portion of the
tuned circuit is always coupled to the
small inductance shown connected to
the range switch position at the ex-
treme right. This position is con-
nected through condenser C-1 to the
lower left section of the switeh which
is also connected through econdenser
C-2 tc the input of the first detector.
The small variable condenser C-3 pro-
vides vernier tuning for each position
of the band selector switch.

The sound and picture carriers and
local oscillator signals are fed to the
first detector producing two inter-
mediate frequencies. Since associated
sound and picture carriers are always
separated by 4.5 me, two IF carriers
with the same frequency difference
will be produced. For a typical case,
the picture earrier would be 77.256 me,
the sound carrier 81.25 me, and the
local oscillator frequency 90 me.
These conditions will produce a sound
IF carrier of 8.25 me, and a picture
IF carvier of 12.75 me. (These IF
frequencies were used in most pre-war
receivers. Many sets now coming on
the market will have the newly
adopted RMA sound and picture IF
frequenecies of 21.9 me and 26.4 me,
respectively.) The output of the first
detector is connected to a filter net-
work where the unwanted frequencies
are attenuated and the desired IF
signals are separated. The sound IF
signals are applied to an amplifying
system tuned to pass the sound IF
carrier of 8.25 me and both side
bands. The picture IF signals are
applied to an amplifying system tuned
to pass the IF carrier of 12.75 me and
the usable side band (only one side
band is used in the picture trans-
mission).

With this functional description of
the RF section, let us go back to the
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FREQUENCY IN MEGACYCLES
Fig. 3 A b6-megacycle television channel.
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Fig. | A block diagram showing the seven major sections of a television receiver. In this
and future articles, the author outlines a method of servicing based on this breakdown.
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Fig. 2 A typical television RF input section, showing the oscillator and first detector.
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The R-F Section

— From Preceding Page

antenna and examine the require-
ments that have to be met at the in-
put of a receiver. It would be advis-
able for the serviceman when install-
ing receivers to use a ready-made
antenna kit recommended by the same
manufacturer. However, if some
other type is preferred, the service-
man must make sure that the an-
tenna, the transmission line, and the
receiver input are all properly
matched. The commonly used half-
wave dipole antenna has an imped-
ance of 73 ohms and a transmission
line must be used that will matech it
to the receiver input impedance. Too
great a mismateh results in serious
loss of signal, and reflections are set
up all along the transmission line
which may cause double images
(ghosts) to appear in the picture as
readily as multi-path reflections at
the antenna itself.

The transmission line is coupled to
the receiver through coupling trans-
formers, each tuned for a different
channel. It is well to consider the
usual faults associated with the
switches generally used for channel
selection. Ganged to the coupling coil
switch are the oscillator circuit coils.
At the high television frequencies, the
contact resistance and inductance in
the switch terminals are critical; and
slight variations are enough to detune
the oscillator or change the character-
istics of the band pass ecircuits.
Gradual wear in the contacts changes
the contact resistance and the indue-
tive path. The latter trouble occurs
especially with knife type switches
which do not close in the same posi-
tion at all times, resulting in severe
oscillator drift.

Most receivers using switches will
have a small variable trimmer on the
oscillator to correct for this drift.
This trimmer, however, may or may
not have sufficient range to compen-
sate for circuit changes, depending
upon the design of the oscillator and
the seriousness of the change.

Troubleshooting a television re-
ceiver must start at the installation
itself. Unlike radio where the set
can be brought to the service shop
and repaired, the location of the tele-
vision receiver and its antenna and
transmission line all bear on its per-
formance. Therefore, before remov-
ing a receiver from a home, the serv-
iceman should carefully examine the
complete installation to make certain
that the trouble does not exist outside
the receiver. Thus the troubleshoot-
ing procedure for the RF section can

]
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Fig. 4 A receiver input system with an RF amplifier stage before the first detector.

be divided into two steps: 1. Prelim-
inary checks at the receiver installa-
tion, and 2. Repair work back at the
service shop. A third step might also
be considered, that of re-installing the
receiver after repairs have been made.
This again involves the routine of
step 1.

The troubleshooting procedure
should progress in the following man-
ner: If the set will not operate at all,
there is little need to follow step 1;
the set should be removed for repair
work at the shop, leaving the installa-
tion to be examined when the set is
returned. On the other hand, if the
set is operating, but the picture qual-
ity is poor, the installation may need
serutiny. Let us outline the troubles
that can be attributed to the antenna
system and receiver input.

Ghosts

A check of the antenna system to
determine whether any reflections are
caused by improper match can be
made by first referring to the manu-
facturer’s manual to learn the input
impedance of the receiver. The im-
pedance of the transmission line and

the antenna can be judged by recog-
nizing the types used, or else by con-
sulting the particular manufactur-
er’s catalogs. Any mismateh in the
antenna system should be corrected
before proceeding with the elimina-
tion of ghosts due to multipath reflec-
tions. (For a complete treatment of
methods to avoid multipath reflections,
the reader is referred to the article
on Television Receiver Installation, in
the January 1946 issue of RapIO
MAINTENANCE.)

Local Interference

Ignition systems of automobiles,
electric motors, trolley lines, and dia-
thermy are man-made static condi-
tions that ride through the RF section
and cause the picture to tear. The
serviceman should become familiar
with these local disturbances which
cannot readily be avoided so that
he will not look needlessly for troubles
in the receiver. The only possible
aids at present to minimize local in-
terference are to locate and shield the
source of the trouble; or what is next
best, locate the receiving antenna well
away from streets or industrial estab-
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Fig. 5 Method used to check the oscillator frequency. Oscillator signal voltage is picked

up from the plate of the first detector and fed through a 5 uuf condenser and crystal

detector to the test 'scope. The output of the signal generator, fed through the 5 uuf

condenser, beats with the oscillator frequency. The oscillator circuits are adjusted for
zero beat.
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lishments. It is realized that the
latter is not always feasible, but
sometimes mounting the antenna
higher and farther from the troubled
area at the expense of a few hundred
feet of cable will bring much better
results.

Image Interference

Image interference troubles will
vary, depending upon the area in
which the receiver is installed. For
example, in the New York City
vicinity, the television channels are
so assigned that a receiver tuned to
Channel 2, WCBW, might have a
faint picture of Channel 5, WABD, in
the background. Unless the receiver
has a high image rejection, it will
be necessary to insert a tuned circuit
consisting of an inductance and a
paralleled variable capacitor in the
transmission line, the trap being reso-
nated for WABD’s frequency. In
another part of New York City, the
interference may be due to the Arm-
strong FM station operating on 92.1
me. A parallel circuit of a coil and
variable capacitor sharply tuned for
92.1 mc and inserted in series with
the transmission line will reduce in-
terference from this source which
comes in on Channel 4. No fast and
set rule or values for traps can be
given since the image interference
will depend upon the frequency as-
signments in different parts of the
country. By recognizing its existence,
however, and knowing how to elimi-
nate it, the serviceman can cure the
source of trouble.

These rejection circuits can be
wired permanently into the gang
switch in some receiver designs so
that they operate on the specified
channel only. In other cases, it may

Ist.
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prove more convenient to arrange
easily connected rejection circuits
which may be inserted in the trans-
mission line as given channels are
selected for reception,

Too Strong a Signal

Sometimes a receiver may be situ-
ated in a locale where the signal
strength is so high as to overload the
input circuits. This may be indicated
by a loss of synchronization and
sometimes by sound modulation in the
picture as well as an over-contrasty
picture. Attenuators to correct this
condition are described in the October
issue of RADIO MAINTENANCE.

Too Weak a Signal

The signal strength at the receiver
might be so low that only a faint
picture can be obtained with consid-
erable noise and poor synchronization.
This condition may be deceiving and
prompt the serviceman to attempt to
realign the video circuits for greater
gain, a procedure which would be of
no avail. A small calibrated receiver
or field strength meter connected at
the installation will readily indicate
the signal level. If this level is be-
low the minimum signal for which the
receiver is designed (see manufac-
turer’s manual) a few things can be
done to increase the signal. Increas-
ing the height of the antenna may
help, provided the increased transmis-
sion line loss does not offset the in-
crease in signal strength. A reflector
may be added to the antenna if one
does not already exist, or finally an
RF amplifier stage may be required.

It is important that the serviceman
recognize these troubles at the instal-
lation before removing the receiver.
If it is certain that none of these

[PROBE]
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Fig. 6 Method used to align the RF coupling transformer, using a sweep frequency gen-
erator and test 'scope.
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exist, then the receiver should be
removed to the service shop and the
fault localized to one of the seven
basic units.

The line of reasoning to isolate the
trouble to the RT section may be as
follows: If a raster can be obtained
on the face of the tube, there is
nothing wrong with the sweep cir-
cuits, the cathode-ray tube, or the
power supplies. Tapping the grid of
the first video IF stage to give noise
signals on the face of the tube will
eliminate that section as a cause of
trouble, while tapping the first IF
grid of the sound system to produce
noise in the speaker will indicate this
unit is operating properly.

If, after these checks, no picture
or sound is coming through, the fault
will probably lie in the RF unit. Let
us investigate the possible troubles
in these circuits.

Picture but No Sound

This is a common trouble caused
by too great a drift of the oscillator
which cannot be compensated for by
the tuning trimmer capacitor. Of
course, the picture obtained under
these conditions will not be good, but
some of it will come through since
the picture channel is 4 mec wide
(greater than the probable oscillator
drift). The sound channel for tele-
vision on the other hand is only 50
ke wide and the change in oscillator
frequency may be sufficient to move
the resulting sound intermediate fre-
quency out of the correct pass band.
Common causes for oscillator drift
are poor switch contacts, corroded
tube sockets, or damaged condensers
or coils. If parts of the oscillator
circuit have to be changed, which will
affect the frequency on other chan-
nels, then all the oscillator fre-
quencies will probably have to be
reset.

A stable, well calibrated signal
wenerator will be necessary to realign
the oscillator. This is done as shown
in Fig. 5. With the band switch in
position for the desired channel, set
the signal generator to the proper
frequency and then adjust the oscil-
lator tuning trimmer or inductor
until a zero beat is indicated on the
oscillograph. Repeat this procedure
tor all positions of the band switch.
The correct oscillator frequencies for
the thirteen television channels are
given in Table I.

No Picture, No Sound
This condition may have several
causes. First check to see that the
oscillator is working by holding the
input lead of the oscillograph near
the oscillator and noting whether the
— To Page 29
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... how to use

Continuing with his discussion of the operation and use of the cath-
ode-ray oscillograph in radio servicing, in this article the author
covers distortion measurement and the detection of phase shift in

audio systems.

IT WILL BE RECALLED that in the pre-
ceding article of this series, the use
of the cathode-ray oscillograph for
measuring DC and AC voltages was
described in detail. That informa-
tion was given not only because it
represents a real, practical use to
which the radio maintenance man can
put the oscillograph, but also because
it is fundamental to all other more
complicated uses, such as those to be
discussed now and in the following
articles of this series.

The author has borne in mind the
fact that the serviceman cannot afford
to spend too much time on any one
problem, no matter how interesting
and instructive it may be; and that,
therefore, any uses of a complicated
instrument which involve a lot of
complex additional equipment, ex-
tremely tedious and involved adjust-
ments, and hours of “diddling,” are

8

usually of no more than passing inter-
est to him. Certainly he never con-
siders them in the light of practically
applying them to his business. There-
fore, in all the material which fol-
lows in this and succeeding articles,
careful attention has been given to
simplicity of operation, speed in car-
rying out the tests, and practicability
of all the uses outlined.

Measuring Amplifier Distortion

One of the chief difficulties experi-
enced in superheterodyne radio re-
ceivers is trouble in the operation of
the audio and IF amplifiers. Distor-
tion or malfunctioning in either the
audio or IF stages is, of course, not
objectionable until it reaches a point
where the ear can detect the differ-
ence between what is being heard
and perfect reception.

In this section, we will review

LU
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simple steps that can be taken with
the aid of the oscilloscope to detect
distortion in the audio; and in later
sections, we will deal with measure-
ments in the IF and alignment of the
IF amplifier. (It is useless to speak
of alignment of the audio, for there
are no audio tuning controls avail-
able. Trouble indicated by the oscil-
loscope can usually be cleared by re-
placing a defective part, such as a
tube, resistor, condenser, output
transformer, ete.)

An electrical amplifier, normal in
its operation, has as its function the
amplification of an electrical signal
applied to its input terminals. That
is, it must provide at its output ter-
minals a voltage or power which is
exactly like that applied to its input
except in amplitude. Any deviations
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from this prime function result in
what is called “distortion.”

These deviations from normal may
take the form of ¥requency distortion,
which is the term given to variation
in gain over the band; i.e., the gain
of the amplifier is not constant with
frequency over the desired pass-band.
In a good audio system, the amplifier
characteristic should be flat from be-
low 100 cycles to above 3000 cycles;
an excellent audio system has a flat
pass-band from below 50 cycles to
above 10,000 cycles.

A second form of distortion is am-
plitude or “non-linear’ distortion. This
is the type wherein the amplifier in-
troduces some frequencies which were
not present in the input; in other
words, the output voltage is not a
linear function of the input voltage.
This can arise either from the overall
amplifier characteristics or from a
particular component within the am-
plifier. For example, if the drive on a
Class A amplifier tube is too great,
or the grid bias improperly adjusted,
the grid may be driven positive (a
highly non-linear region of operation)
or below cutoff, both conditions giving
rise to frequencies which were not
present in the applied input signal.

A third form of distortion comes
about through unequal phase shift at
different frequencies. Phase shift at
a given frequency means a difference
in phase between the output and in-
put voltages of that frequency. A
plate voltage which is applied to the
grid of a following stage through a
coupling condenser-grid leak resistor
arrangement is shifted in phase some-
what; and if this phase shift is notice-
ably different at different frequencies,
the overall output signal from the
amplifier will differ from the input
signal. In audio amplifiers, in gen-
eral, this is not serious because the
ear for some reason cannot detect
phase distortion in moderate amounts.
Serious phase distortion, however,
will be picked up by the ear and will
cause the same sensation as frequency
distortion.

Completely testing an audio ampli-
fier with the cathode-ray oscilloscope
should take the serviceman about one-
half hour. As he becomes more
familiar with oscilloscope techniques
and improvises set-ups which are
quickly torn down and replaced in
working order, as required, the test-
ing should take less and less time
until finally a stage is reached where
nearly complete information about a
given amplifier can be obtained in a
very few minutes.

Connect the output terminals of a
suitable audio oscillator to the input
of the amplifier under test. In most
radio receivers, this will be the grid
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of the triode section of the duplex-
diode-triode tube (6SQ7, 12Q7, ete.).
Use the highest impedance output
available from the oscillator. The
voltage across the voice coil of the
loudspeaker will be referred to as
the “output.”

Checking Amplifier Pass-Band

To check the pass-band of the am-
plifier, many interesting techniques
have been evolved, some of them re-
quiring special and complicated appa-
ratus. One scheme is to connect the
variable condenser or resistance of
the frequency-determining circuit to
the shaft of a geared-down motor and
use the internal sweep of the oscillo-
scope, synchronized with the input
signal. When the motor is turned on,
the oscillator frequency varies as the
condenser or resistance is varied; and
if the circuit is properly adjusted,
the frequency will vary over the en-
tire audio range. With constant out-
put from the oscillator, if the ampli-
fier output is connected to the vertical
deflecting plates of the oscilloscope,
a rapidly recurrent curve (depending
on the speed of the variable element
in the oscillator) which represents
voltage plotted against frequency,
will appear on the face of the oscillo-
scope screen.

This is an entirely too expensive,
complicated, and cumbersome method,
particularly for the moderate results
obtained. Many authors who have
extolled the virtues of the oscilloscope
as a panacea for all radio servicing
ills have suggested the foregoing
method both for audio and IF check-
ing; but it is this author’s opinion
that such complex methods find very
little application in the field—even by

those who propose them. For an in-
strument to be useful and replace
another instrument which can do the
same job very effectively and with
which the operator is thoroughly
familiar, it should have the virtues of
greater simplicity and give more in-
formation for the amount of work
done.

A tried and proven method of
checking the band-pass of an audio
amplifier is to measure the output
voltage with a voltmeter as the fre-
quency of the input voltage is varied
over a wide range (say, 50 to 12,000
cycles) with the input voltage level
kept constant; a curve of output volt-
age against frequency is plotted and
the band-pass characteristic of the
amplifier results. For a quick check
which is not quite as accurate as the
voltmeter method but has the advan-
tage of greater simplicity in that
information is instantly imparted to
the eye as the test is performed with-
out further additional work, the fol-
lowing is recommended. Connect the
amplifier output to the vertical de-
flecting plates of the oscilloscope.
Turn the horizontal sweep gain to
minimum so that there is no hori-
zontal deflection. Set the oscillator
frequency to 1000 cycles. When sig-
nal voltage is applied to the vertical
plates, a straight up-and-down line
will result on the screen of the oscil-
loscope. (At this point, it might be
well to review Part I of this series for
the electrical meaning and interpreta-
tion of patterns on the sereen.) Draw
several calibrating marks on the face
of the cathode-ray tube, to cover
about three-quarters of the vertical
diameter of the tube (see Fig. 1).
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Fig. | Block diagram of the test setup used when checking the distortion and pass band
of an audio amplifier.
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With a small signal applied to the
input of the amplifier, observe the
deflection on the cathode-ray tube.
If it is less than an inch, connect
the amplifier output to the vertical
amplifier of the cathode-ray oscillo-
scope and make the necessary connec-
tions on the terminal strip for vertical
amplifier output to deflecting plates.
This is a valid step since the band-
pass characteristic of the vertical
amplifier is essentially flat over the
audio range. Now, with a three or
four inch deflection at 1000 cyveles,
rotate the tuning dial of the audio
oscillator and cover the entire audio
range, say from 30 to 15,000 cycles.
Observe the line on the oscilloscope
screen as the tuning control is varied.
Its amplitude (deflection of the spot)
represents a direct measure of output
voltage from the amplifier. It is only
necessary to note where the line first
starts to decrease markedly in magni-
tude as the frequency is varied. The
points where the line shrinks to one-
half its maximum value are usually
taken as the arbitrary limits of the
amplifier pass-band. These points are
6 db down from the maximum value.

Thus, if the half-voltage points
were 120 and 1000 cycles, the ampli-
fier is poor in both high and low
frequency response. If the figures
were 120 and 5000 cycles, poor bass
response, good frequency response.
For 50 and 1000 cycles, excellent bass,
poor high response. For 50 and 5000
cycles, excellent high and bass re-
sponse.

In checking the pass-band of an
audio amplifier, care should be taken
not to overload the amplifier any-
where along the frequency spectrum.
Methods for checking overload will
be given presently.

The interpretation of the results
obtained from a pass-band check is
conditioned by knowledge of the am-
plifier and the use to which it is being
put. The audio in a five or six tube
radio set need not be anv wider than
100-3000 cycles for most purposes. An
audio amplifier to be used with an FM
receiver, on the other hand, should be
much better in order to do justice to
the distortionless FM signal. A pub-
lic address system amplifier which is
to be used entirely for speech can
have a very limited pass-band since
here gain is the all-important item
and the frequeney characteristic of
the amplifier is relatively unimportant
so long as the amplifier’s output is
intelligible and the spoken words are
clear and distinet.
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AUDIO AMPLIFIER QUTPUT
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(OUTPUT OF AUDIO OSCILLATOR)

Fig. 2 The connections used when checking for overload in an audio system. [n A, the in-
ternal sweep is used, while in B, the output of the audio oscillator is applied to the hori-
zontal plates.

Often it is not the amplifier itself
that is at fault so much as the loud-
speaker or horn. In the case of the
loudspeaker, physical damage to the
cone, loss of magnetization in the
permanent magnet (if it is such a
speaker) or insufficient current
through the field coil (if it is an elec-
trodynamic speaker).can cause degra-
dation of performance.

Checking Overload

To check for overload of an audio
system, it is necessary to perform
the test only at one or two fre-
quencies. Connect as shown in Fig. 1,
except that the horizontal sweep is to
be turned on. Synchronize the pat-
tern so that two or three complete
cycles are shown. Use either “in-
ternal syne.” or “external syne.” with
part of the signal connected to the
external syne. jack on the oscilloscope.
This set-up will be referred to as
“A” (See Fig. 2A.) To get another
picture which will add to the infor-
mation obtainable, arrange the appa-
ratus so that the input to the audio
amplifier is also applied to the hori-
zontal amplifier input of the oscillo-
scope, with the horizontal deflecting
plates connected to the output of the
horizontal amplifier. This will be re-
ferred to as set-up “B.” (See Fig.
2B.) Set-up B, then, will have the
input to the amplifier under test on
the horizontal plate, and the output
on the vertical plates. Part I of this
series on the oscilloscope showed that
for two identical signals, adjusted to
be equal in amplitude, on the hori-

zontal and vertical plates, a straight
45° line should result. Any deviation,
then, from a perfectly straight line
will show that the two signals are
not identical or in other words that
the output is a distorted version of
the input.

NOTE: Since the horizontal
gain is less than the vertijecal, it
may be impossible to obtain equal
deflections, horizontal and verti-
cal, on the cathode-ray tube. If
this should be the case, reverse
the signals shown in Fig. 2B,
placing the audio amplifier out-
put on the horizontal amplifier
and the input signal on the verti-
cal amplifier.

Set the frequency to, say, 1000
cycles. Set the oscillator output to a
low value. Then with set-up A, a
pattern like that of Fig. 3A should
result. Turn up the oscillator output
until the volume of sound from the
loudspeaker is judged to be about the
maximum that the set is capable of
furnishing, i.e., the volume level be-
vond which it will never be necessary
to go. Observe the waveform. If it
is still a pure sine wave, there is no
overloading. Switch to set-up B. For
no overloading, the straight line of
Fig. 3B should result. It will be
easier to detect the beginnings of
overload with set-up B than with A
since any slight departure from equal-
ity between output and input signals
at the amplifier (other than in ampli-
tude, of course) will immediately dis-
tort the straight line while it might
not be too notireable on the sine-
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wave pattern. A small amount of
distortion is shown in Fig. 4A. The
corresponding picture observed with
set-up B is shown in Fig. 4B. A
large amount of distortion is shown
in Figs. 5A and 5B. If distortion is
not evident with the oscillator output
level adjusted for normal maximum
power output from the horn or loud-
speaker, as explained above, then turn
up the oscillator output until the
oscillograph waves are distorted so
that the signs of overload can be seen A
and thenceforth recognized in the

future. ) Fig. 3 The patterns obtained with the test setups of Fig. 2. With setup 2A, the pattern
If a considerable amount of over- shown in A is obtained. With setup 2B, the pattern shown in B is obtained.
loading is evident, it will be worth-

while to try to isolate it in the ampli-

fier. The procedure is to move the
output connections which go to the
oscilloscope closer to the input ter-
minals of the amplifier under test,
one stage at a time. For example,
first move the output leads from the
speaker voice coil to the plate of one
of the final output tubes, then to the
other tube, then to the preceding
phase inverter or voltage amplifier,
and so forth. Attempt to discover 4
g

which stage is producing all or most
/A

of the overload distortion. After the
chief point of overload contribution

has been found, the cause must be Fig. 4 The patterns obtained with the test setups of Fig. 2 when distortion is present in
determined. Why is the stage over- the amplifier under test. A is with the setup of 2A; B is with the setup of 2B.
loading? The easiest things to look
for are improper grid bias, wrong B
voltage on the plates, excessive hum

on the B+ supply, etc. All of these
items are most easily checked by the
method described in the preceding
article of this series: Using the Osecil-
loscope as a Voltmeter. Of course, it
may be a defective circuit component,
like a vacuum tube. It is not the pur-
pose of this article, however, to point
out ways of fixing defective ampli-
fiers, but to present convenient, speedy
oscillographic methods by which the
presence and type of trouble can be A
detected and the general source of the

trouble located.

Fig. 5 The patterns obtained with the test setups of Fig. 2, when a great deal of distortion

. is present in the amplifier under test. A is for setup 2A; B is for setup 2B.
Detection of Phase Shift

As noted above in the general dis-

cussion of performance of audio
amplifiers, phase shift generally is
unimportant in audio systems except
where it becomes of excessively large
value, when it proves offensive to the
ears. The test to be described, then,
is designed to show a gross presenta-
tion of phase shift which is readily
observable only when it is of suffi-
cient magnitude to be undesirable.
Phase shift is a relative matter,
necessitating the viewing of two
waves at one time. Thus, set-up A A

will be useless here. Set-up B is the

Orfly one that can be u;gd successfully Fig. & The patterns obtained when checking an amplifier for phase shift. A shows the
without a lot of additional external  smplifier under test to be without phase shift, while B shows the amplifier under test to
—> To Page 26 have an appreciable amount of phase shift.
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TUNING INDICATORS

The evolutior of tuning indicators has been taking place for the past twenty

years.

Several systems have been devised. The author discusses all of these,

including the new frequency modulation tuning indicator just announced.

UNING INDICATORS came into gen-

eral use on the better radio re-
ceivers as a solution to the tuning
difficulty presented to the public when
receiver circuits became almost spot
selective. In the transition from
straight RF circuits to neutrodyne
systems and various methods of RF
preselection and finally to the super-
imposed-heterodyne principle, radio
receivers acquired more tuned stages
with an increased selectivity. To add
to the problem, AVC circuits gave an
apparent broadness to tuning by keep-
ing the volume of the receiver at a
fairly constant level over a ten-kilo-
cycle width when a strong or local
station was tuned in. Since the aver-
age radio user tuned by volume rather
than quality of reception, the set
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would be tuned in anywhere in the
level volume area with a consequent
loss of fidelity. To complicate tuning
further, the manufacturers had in-
corporated a tone control which acted
as a filter for all the high frequencies.
This added to the sales appeal but
gave most radios a “boomy” response
with no high fidelity when the tone
control was turned to maximum posi-
tion.

The result of all this confusion was
reflected to the set owner. It was
common practice for the owner of a
fine radio receiver to crank up the
tone control, cut out all high fre-
quency response, and then tune into

one of the side bands. This condi-
tion became even worse with later
radios when the emphasis began to
be on high response and more faithful
reproduction. Since the low fre-
quencies are contained near the center
of a response curve with the high
frequencies extending out from this
center point, it is imperative for true
reproduction that the radio receiver
be exactly tuned.

The ear of the average set user
doesn’t give too sharp an indication
of exact tuning and only a trained
ear will detect small amounts of dis-
tortion. Visual indicators were the
solution. The eye is a more sensitive
receptor than the ear and the indi-
cator sensitivity can be increased to
such values that the eye will detect
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a change in tuning that
trained ear cannot notice.

The visual indicator facilitated
tuning for any set user and anyone
could be taught rapidly to watch a
visual change. So the average owner
of a better radio began to get maxi-
mum response performance from his
radio in spite of his indifference to
distortion. The visual indicator added
a gadget to a radio which made it
still more mysterious and therefore
more attractive from a sales point of
view. It also made possible compara-
tively simple methods of silent tuning
between stations which is advanta-
geous in a high noise level location
when AVC is used and the output
operated at a predetermined level.

Since amplitude modulation receiv-
ers are in the vast majority, it would
be well to consider them first. Four
common methods of visual indication
have been used. These are (1) the
saturated core, (2) glow lamps such
as neon lamps, (3) meter movements,
and (4) electron-ray tubes.

even a

Saturated Core

The saturated core method of indi-
cation (Fig. 1) used a pilot bulb
which became dim off station, and
burned brighter on station. A special
iron core was used upon which were
several windings. One winding was
connected in series with a pilot lamp
which was energized to full brilliance
by a suitable tap on the power trans-
former. The impedance in the lamp
circuit presented by the core winding
was low when the core was unsat-
urated. Another winding acted as a
control winding and was connected so
that it carried the plate current of
one or more of the tubes controlled by
the AVC voltage. The plate current
of the controlled tubes was sufficient
to saturate the iron core when no

PILOT
BULB SPECIAL GORE
1 b |
g
b P
TO v
PLATES‘—J 6.3
VOLTS
L = .8+

Fig. | The saturated core type tuning in-

dicator. This is one of the first means de-

vised to assist in the proper tuning of a
receiver.
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AVC voltage was present. This
raised the impedance in the winding
in series with the lamp and caused the
bulb to burn dimly. When the re-
ceiver was tuned into a station, an
AVC voltage was developed which
became a maximum at absolute reso-
nance; the resulting decrease in plate
current caused a decrease in the im-
pedance in the lamp circuit and the
lamp brightened to maximum bril-
liance. Since the lamp brightness fol-
lowed AVC which indicated resonance,
the lamp brightness could be used for
exact tuning. Some stations were
weaker than others and developed less
AVC voltage which gave small dif-
ferences in lamp brightness at reso-
nance. This condition was minimized
by introducing a bucking voltage in
the control circuit which could be ad-
justed and would cause the core to
saturate at very low values of plate
current, making the light bulb sensi-
tive to small changes in AVC voltage
and wusable on comparatively weak
stations.

Glow Tubes

Glow tubes and bulbs were used
more extensively than the saturated
core. The glow lamp, a regular %
watt neon lamp, required a specially
added control tube. The tube was so
connected that the plate current was
limited to a small value by means of
a high series resistance (Rr) in the
plate circuit (Fig. 2A). The grid of
the tube was controlled by a developed
AVC voltage. The neon lamp was
connected directly across the plate to
ground. Off station, with no AVC
voltage, the plate current was a maxi-
mum and the voltage drop across the
plate resistor (Rp) became a maxi-
mum with the actual plate voltage
becoming too low to light the neon

DUAL
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lamp. On station, with developed
AVC voltage applied to the grid, the
plate current in the econtrol tube
dropped to a minimum, the voltage
drop across the plate resistor (Re)
became a minimum and the voltage at
the plate became a maximum, suffi-
cient to light the neon lamp. Since
a neon lamp does not give a very
sharp indication by means of bright-
ness but glows rather uniformly after
it is once lit, a specially sharp cir-
cuit (T:) was required if the neon
lamp was to light only at exact
resonance,

Some manufacturers overcame this
glow persistence by constructing a
gas tube which would glow along its
length with applied voltage and thus
eliminated the need for a special
sharp circuit. The tube was used in
a manner similar to that employed
with the neon tube (Fig. 2B).

Meiter Indicators

Meters were used extensively and
were called everything from “Shadow-
graph” to “Target” tuning. The
principle underlying them all was
identical. In actual practice, not
many styles looked alike for each
manufacturer had a different idea of
what would appeal to the public.

In application, a current meter
movement was inserted in the plate
circuits of the tubes controlled by
AVC. The movement registered
maximum and minimum current:
Maximum off station with no AVC
voltage and minimum on station with
AVC voltage applied to the grids.
The circuits were essentially more
simple than earlier indicating devices
and since no accuracy other than that
of merely indicating was required, the

~— To Following Page
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Fig. 2 A shows the circuit used in the neon lamp tuning indicator. B shows the construc-
tion of the gas tube used with the circuit shown in A. This type of tuning indicator was
used widely.
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Tuning Indicators
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system was fairly cheap to use
(Fig. 3).

In the shadow type of movements,
a light bulb was placed behind a
vane actuated by the movement. The
vane was fixed so that it presented
its length to the bulb off station and
gave a maximum show. When a sta-
tion was tuned in, the vane would
turn, blocking off less and less light
so that the shadow became a mini-
mum at resonance. The shadow was
cast upon a celluloid screen. This
method was called “Shadowgraph”
(Fig. 4B).

Another type was called “Target
Tuning.” In this case, the celluloid
screen had a target outlined on it
and a small round shadow would
move up into the bullseye when the
set was tuned to resonance. The
shadow was made by attaching a
small dise of light material to a
balanced movement and having it
intercept the light from a small bulb
as above (Fig. 4C). Sometimes the
lamp bulb was so placed that the
shadow of a bent up needle would
fall on a celluloid screen which had
printed on it “Tune for Greatest
Swing” with an arrow indicating the
direction of swing.

As a whole, meters were very sue-
cessful indicators and were used
until the advent of the cathode-ray
indicator tube. This device was
purely electronic and had no mechan-
ical moving parts. It became the best
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Fig. 3 The circuit used in the meter type indicator. This type of indicator was very successful and is still used in communication

equipment.

OFF
STATION

CELLULOQID
SCREEN

ON
STATION
B

ATTACHED

TO METER
MOVEMENT

ON STATION

OFF

METER STATION

MOVEMENT

Fig. 4 The system illustrated in A is known as "Shadow tuning." The system in B is known
as '"Target tuning." Both are adaptations of the meter indicator method.

and most universally used method of
visual indieation.

Cathode-Ray Tubes

The cathode-ray indicator tube
(Fig. 5) consisted of a fluorescent
sereen material placed on a round dise
and called the “target.” This target
was placed at the top of the tube and
could be plainly seen through the
clear glass top. The electron stream
generated by the cathode was acceler-
ated by putting a positive voltage on
the target. This stream of electrons
hitting the target caused the fluores-
cent material to glow a bright green
color. A small plate called the “de-
flection plate” or “control plate” was

placed so that it could affect about
90° of the target. A mnegative voltage
on the control plate inhibited electron
flow and when applied, gradually con-
trolled an angle of 0° with positive
voltage to a maximum of 90° with
maximum negative voltage. The tube
manufacturers supplied various types
of these tubes and gave technical
applications and voltages.

The most widely used type of elec-
tron-ray tube commonly called “Cat’s
Eye” or “Magic Eye” contained a
triode section in addition to the target
and deflection plate (Fig. 6). The
deflection plate in this case was tied
directly to the triode plate internally
and the tube could be made to oper-
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Fig. & The illustration on the left shows the elements used in the triode cathode-ray in-
dicator tube. On the right is shown the circuit used with this type tube.

ate directly off the AVC circuit. The
grid of the triode was coupled directly
to the AVC line through a suitable
filter system which from standard
practice was a one-megohm resistor
and a 0.1 ufd condenser. This filter
was usually already in the receiver
and the grid was connected to the
correct point. The cathode of the
triode was connected to ground so
that all bias was obtained from the
AVC voltage; the triode plate was
connected to the positive B voltage
through a one-megohm resistor (Re);
the target was connected directly to
the positive B line. When the re-
ceiver was off station, no AVC voltage
was developed and the bias voltage on
the grid of the triode was zero volts;
the plate current of the triode be-
came a maximum (with this maxi-
mum a function of tube design), the
drop across the plate resistor (Rr)
became a maximum also with the
actual plate voltage becoming very
small.

Since the deflection plate was tied
internally to the triode plate, the
electron stream was cut off in the con-
trolled sector and the fluorescent ma-
terial showed a non-glowing sector of
approximately 90°. When the receiver
was tuned into a station, an AVC
voltage was developed which began
to bias up the triode section until, at
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cut-off for the triode, no plate cur-
rent flowed; the plate current became
a minimum, the voltage drop across
the plate resistor (Rp) became a
minimum, and the actual plate voltage
a maximum. In turn the voltage at
the deflection plate became a maxi-
mum, and the electron transit was
accelerated in the controlled target
sector so that it began to fluoresce.
This change from a non-glowing to a
glowing condition was very smooth
and gave the appearance of an eye
winking, hence the names of “Magic
Eye” and “Cat’s Eye.”

Since the visual indicator told the
set operator when a station was cor-

AUDIO
TUBE

NORMALLY

PRESS-: ALljl\?lo
FOR P
SILENT
TUNING
Fig. 7 The insertion of a switch in the in-
put of the first audio stage makes possible
a simple method of silent tuning.

rectly tuned, it was now possible to
tune into a station correctly without
aural aid. Therefore, the output of
the receiver could be turned off or a
button incorporated which would
short the audio section during tuning.
This gave absolute silence between
stations and added another gadget to
promote sales (Fig. 7). This was
used on many receivers.

This type of indication was suitable
when a receiver had sharply selective
circuits which gave a maximum indi-
cation at one point. However, when
the manufacturers began to broaden
out the response of the intermediate
frequency system of receivers, the
AVC voltage would hold up at a
steady value over a considerable por-
tion of the band and gave rise to some
of the original difficulties. This indi-
cator insensitivity was circumvented
by warning the set user to tune the
receiver in the sharp position and then
__after tuning—broaden the response.

Not much mention need be made
here of receivers which use push but-
ton tuning since indicators are not
necessary under such conditions. The
alignment of the push button settings
can be done without an indicator by
a trained serviceman who can detect
side-band distortion. If the service-
man has a “tin ear,” he can insert
a meter which has an input impedance
of at least a megohm into the AVC
circuit and tune to greatest negative
voltage. A milliammeter of about five
to ten mils can also be inserted in the
plate leads of the controlled tubes
(or even only one of the controlled
tubes) and tuned for minimum read-

ing.

FM Receivers

Frequency Modulation receivers
present a problem closely allied to
that of the wide band AM receiver.
Since an FM receiver should (at the
present writing) have an IF response
of plus or minus 75 kc of center fre-
quency or a total band width of 150
ke, the method of using AVC voltage
for indicator control would give a
maximum indication of tuning over
practically the whole band. The re-
ceiver could be tuned to a carrier any-
where in the band area and give a
maximum AVC voltage. At this time
it would be well to review the dif-
ferences between AM and FM recep-
tion.

In amplitude modulation (AM)
transmission, the carrier frequency
is fixed while the modulating fre-
quency is superimposed upon the car-
rier amplitude. The resulting modu-
lated carrier varies in amplitude as
the amplitude and frequency of the
modulation vary. In detecting or

—> To Page 20
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A new tool designed to

INCE THE NEW AUTOMOBILES began

to reach the public, there has been
a steady increase in the quantity of
auto radio repair and installation
work being done. One of the most
difficult operations in the repair and
installation of automobile radios is the
cutting and fitting of the control
cables. While a satisfactory job can
usually be done with conventional
tools, a great deal of time is required.

Remote control cables are made
from a tough steel which is very
difficult to work with. In installing a
cable, it must be swedged to prevent
unravelling when it is cut (swedging
consists of crimping). If the cable is
not properly swedged before it is cut,
it will unravel and become useless.
A newly introduced tool, known as a
Cable Replacer, greatly simplifies this
and other operations necessary when
installing new control cable.

The cable replacer consists of a
heavy cast-iron base and three tool
steel rods, as shown in Fig. 2. Each
rod performs a separate function:
One swedges the cables; the second

splices the ecable; and the third
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simplify the job of replacing and
radio remote control cables.

clamps the fitting on the cable end.
The tool is heavily made to withstand
the hard pounding it receives in use.
Remote cable comes in two diam-
eters, .150” gauge for the old type
radios, and .130” gauge for the latest
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Shafting, cables, and a few
many types of cable fittings.

Fig. |

installing automobile

models. Fittings come in a wide
range of sizes and shapes; kits can be
purchased which contain all of the
ones commonly needed.

To use the Remote-O-Cable re-
placer, it is first bolted down to a
work bench or other solid support.
It should be bolted directly over a
leg. Additional equipment needed
consists of a sledge hammer and an
ordinary hacksaw.

The first operation is swedging.
The swedger has two jaws: One for
the .130” gauge, and the other for
the 150" gauge cable. The cable to
be swedged is placed between either
one of the two jaws, depending upon
its size. The upper jaw of the
swedger is brought down until it rests
on the shafting, and the swedger pin
is struck with a sledge hammer. The
cable is then rotated one-eighth turn
and the operation repeated. This

results in a smooth multi-sided swedge
approximately 34" long.

When the cable is properly swedged,
it is placed in the cutter and the
cutter pin is struck sharply with the

— To Page 30
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Case histories and shop notes

Max Alth

RCA 12X2
Fading:

Heat generated in the chassis
causes the sealing wax to melt out of
the audio coupling condenser, .01 ufd.,
between the 128Q7 and the 50L6 out-
put tube, with the leads consequently

breaking off at the foil. Replace.
RCA PT 15
Weak:

Batteries check OK. Remove

chassis and check for broken antenna
lead. (This is the lead that is soldered
to the metal tab that projects from
the inside of the door through the
front of the cabinet.) It should be
extended.

Majestic 90 Series
Fading:

When everything else has been
checked, remove the gang condenser
and replace the fixed paper condensers
found just below and connected in
series with the stators.

An improvement in the tone quality
of this set and a decrease of distortion
on high powered local signals can be
effected by rewiring the 27 grid leak
detector system for cathode bias de-
tection, and removing the DC current
in the input side of the push-pull
input transformer.

Short the grid leak out of the cir-
cuit and insert a 5000 ohm resistor,
bypassed by a 1.0 ufd condenser (or
larger) in the cathode circuit. Break
the plate lead, and insert a .05 ufd
condenser. Disconnect the other end
of the input winding from B+ and
ground the lead. Run a 50,000 ohm
resistor from B+ to the plate of the
27 used as the push-pull driver. Re-
place the speaker with a PM, or if
that is considered too costly, replace

RADIO MAINTENANCE e DECEMBER 1946

the old cone on the speaker with a
new improved cone.

Majestic 91
Intermittent, noise when tuning dial
is moved:

The pot on the rear end of the con-
denser gang shaft is worn and should
be replaced. This control is inside
the condenser housing, and its func-
tion is to reduce RF gain at the high
end of the band. It should be replaced
rather than shorted out of the cir-
cuit for, without it, it may be impos-
sible to reduce high powered locals to
room volume.

Motorola 51X12
Low frequency audio oscillation:

Increase the B4 output filter con-
denser by 20 ufd or more.

Mopar 600
Intermittent oscillator, on and off pe-
riods sometimes separated by as much
as several weeks:

Tube checks OK. Replace the oscil-
lator coil. A defective coil will not
always show up on an ohmmeter test.

Silvertone 7081
Erratic oscillator:

Check oscillator grid bias resistor.
It should be 22,000 ohms.

Farnsworth BT 22

Hissing, arcing noise on full volume:
Partially shorted output tube plate

bypassing condenser. Replace with

one of higher voltage.

GE 60
Set howls sympathetically with cer-
tain audio signals:

Check volume control for high re-

sistance between shaft and collar.
Speaker vibrations sometimes act
upon this moving contact to make it a
crude microphone.

RCA Phono Player Attachment,
Synchronous Motor
Wows:

Remove, clean and polish turntable
spindle. Grind a new bearing sur-
face on the end that rests on the ball
bearing. Lubricate and replace.

Philco 38-39
Slight distortion:

Voltages check OK. Realign with
‘scope.

Motorola 65 BP Series

Where this set is used as a port-
able at a great distance from the
station to be received, it is permissible
to increase its RF gain by increasing
the coupling between the 1P5GT RF
amplifier and the 1A7 oscillator modu-
lator. This is easily done by increas-
ing the length of the twisted pair of
wires (one is actually wound around
the other) forming a 5 uufd coupling
condenser. Increasing this coupling
will, of course, decrease the selectivity
of the set.

® ® ® ®

There is nothing that will give a
dirty old radio chassis that com-
pletely overhauled look more quickly
than a good air blower. One can be
rigged up from an old air compressor,
or a commerecially manufactured unit
can be used.

® ® ® ®

A better way of running bell wire,
used for antenna and ground leads
inside the home is to use furniture
nails instead of staples. Drive the

— To Page 30
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THE INDUSTRY
PRESENTS

NEW RECEIVER LINE

Directed particularly to the needs of
radio parts distributors and inde-
pendent radio service dealers, the
“Presentation Model,” G-619, 6-tube
AC-DC receiver is the first of a series
of five diversified models soon to be
announced by National Union Radio
Corporation.

This first table model is housed in
-2 mahogany all-wood cabinet. It em-
ploys a tuned RF superheterodyne
circuit with broadeast band tuning
and full vision slide rule dial scale.
Chassis and component layout has
been engineered to afford the maxi-
mum  accessibility and simplification
for rapid and easy servicing.

For further information, write
National Union Radio Corporation, 57
State Street, Newark 2, N. J.

NEW CRYSTAL DIODE

A new germanium crystal diode, with
a safe forward current of .05 amperes
and a safe back voltage of 60 volts
for radio and television receiver and
other equipment applications, has
been announced by the Specialty Divi-
sion of the General Electric Com-
pany’s Electronies Department.

18

Feature of the new diode, which
will serve as a rectifier, modulator,
detector or voltage regulator, is the
point-to-plane contact between a
micro-sharp platinum wire and the
face of a specially processed ger-
manium crystal. GE engineers say
the new diode will handle higher
voltages than any of its type.

Further information may be ob-
tained on request to the Specialty
Division, GIE Electronies Department,
Wolf Street Plant, Syracuse, N. Y.

PLASTIC CAPACITOR

Just announced is a new small size
AMCON plastic capacitor, 21" high
and with a diameter of 13%”. It is
specifically intended for top chassis
mounting. Self-insulating because of
its molded plastic case, the unit re-
sists high temperatures and has a
wide climatic range.

Additional
AMCON LITTLE PL may be obtained
from the American Condenser Com-
pany, 4410 North Ravenswood Ave.,
Chicago 40, III.

information about the

~

=3

L e

SIGNAL TRACING ANALYZER

Called an electronic “Stethoscope,”
the new TS-2 Signal Tracer Analyzer
cuts servicing time to a minimum.
It “listens” for trouble at any point
in a radio circuit, isolates and locates
the cause quickly. It has built-in high
impedance isolation network. By
touching bakelite probe to any signal
circuit, the signal is heard in speaker
or headphones, or is visible on output
meter.

The TS-2 Professional Signal
Tracer Analyzer is contained com-
pletely in a handsome metal portable
case with handle, and weighs only
10% lbs. with batteries. It uses low-
drain tubes and economical battery
supply, and has a built-in 5" PM
dynamic speaker.

Complete details may be obtained
from the Feiler Engineering Co.,
Dept. RM, 803 Milwaukee Ave., Chi-
cago, Il

— To Page 29
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GUR NEW HOME
Addison-Elston and Kedzie Avenues

Chicago, 1lhnois

e Staudond of PERFORMANCE

asownzo you of Saliofied (uslomen

To serve you better in 1947, we add new streamlined plant
facilitics. Now, more than ever, you can look to Stancor
for the complete selection of Replacement and General
Purpose Transformers proven in performance to give your
customers lasting satisfaction.

Stancor’s highest standard of product performance, ad-
vanced designs and universal application will continue to
make Stancor your favorite . . . will continue to help you
build your reputation for dependable, satisfactory service.

Yes. Stancor has the PLANT . . . the PRODUCTS . . .
and the PERFORMANCE . . . to help make your service
business bigger and more profitable in 1947.

STANCOR

STANDARD TRANSFORMER CORPORATION

1500 NORTH HALSTED STREET - CHICAGO, ILLINOIS
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Tuning
Indicators

— From Page 15

rectifying this composite carrier, a
device is used which separates the
high carrier frequency from the rela-
tively low modulating frequency.
Since the amplitude of the carrier
varies as the “amplitude and fre-
quency” of the modulating voltage, a
selective circuit must be used which
has a band width of twice the highest
frequency to be transmitted. That is,
in order to transmit 5,000 cycles
(5 ke), a band width of plus and
minus 5 ke is required,.or in other
words a band width of 10 ke. Thus
a receiver having a band width of 10
ke is theoretically limited to a maxi-
mum high response of 5 ke. How-
ever, most manufacturers do not con-
fine their receivers to this strict limit
but extend it somewhat so that more
than 5 ke response is possible on bet-
ter receivers. An important thing to
remember is that band width does
control the highest frequency obtain-
able, both in transmitting and re-
ceiving.

In frequency modulation (FM)
transmission, the carrier frequency
swings above and below a fixed point.
The amount of swing corresponds to
amplitude and the rate of swing cor-
responds to the frequency of modu-
lation. At first glance this might
appear confusing, but consider a sine
wave of 60 cps: If the sine wave is
expanded in amplitude, the form of
the sine wave appears to change at
any specific point on the wave but the
angular rotation remains a constant
and the wave is still a sine wave.
The increased amplitude of the 60
cycle sine wave will not make it
sound like a different frequency—only
louder. You might consider AM as
varying in a vertical axis for fre-
quency, while FM varies in the hori-
zontal axis for both amplitude and
frequency and any variation in the
vertical axis is undesirable.

Since FM should not have any
amplitude differences, a system of
detection must be used which will be
sensitive to frequency differences.
Such a device is called a frequency
detector or frequency diseriminator.
Two types of discriminators have been
used: (1) the Round (Travis) circuit,
and (2) the Foster-Seeley circuit.

The first circuit (Fig. 8) has two
loosely coupled circuits, one being
tuned slightly above and the other
slightly below the desired center fre-
quency. Each circuit has its own
diode detector and the diodes are
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Fig. 8 Shown above is the Travis or Round type of FM discriminator circuit.

e
l

DUAL DIODE

M)
AUDIO
QUTPUT

B

+

connected in DC opposition. The out-
put is taken off the common diode
load so that at center frequency no
voltage is developed due to cancella-
tion. When the frequency varies
either above or below the center
point, the efficiency of one of the cir-
cuits rises while the other lowers,
giving either a positive or negative
voltage respectively. If a frequency
modulated carrier is introduced into
the system, as the carrier swings
above and below center frequency, the
rate of swing is recorded as frequency
and the amount of swing as voltage.

The most popular of discriminator
circuits is the second or Foster-Seeley
circuit (Fig. 9). This circuit de-
pends upon the phase difference which
exists between the primary and sec-
ondary circuits in loosely coupled (M)
double tuned circuits at the resonant
frequency. A 90° difference exists
between two double tuned circuits at
resonance, and this angle varies as

1000
RF CHOKE
OR RESISTOR
Fig. 9 Shown above is the Foster-Seeley type of discriminator.

the frequency moves either above or
below resonant frequency. Likewise,
if one of the tuned circuits (S) has
a center tap, the potentials at the
ends of the circuit (or coil) are 180°
out of phase using the center tap as
a reference point. If the center tap
is coupled back to the plate end of
the primary (P) by means of a con-
denser (C), the phase angles can be
so related that the resulting voltages
will cancel at resonance and increase
in opposite polarities as the frequency
moves either above or below center
frequency (Figs. 10 and 11).

The second circuit is easier to align
since all adjustments are made at a
single center frequency. If a sweep-
frequency oscillator is not obtainable,
a single frequency oscillator can be
used and the secondary tuned to a
null with the carrier set at the center
(or resonant) frequency. Then the
primary is adjusted by making the
discriminator output voltages equal
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Fig. 10 The above curve shows the effect

that a change in input frequency has upon

the output voltage of a Foster-Seeley dis-
criminator.

I-F
TRANS.

AT RESONANCE

-

E4 E1-E2= O E4=E1

Fig. 11

BELOW RESONANCE

-E2=NEGATIVE

ABOVE RESONANCE

o

E2
E4=E1-E2=POSITIV

The above vectors graphically illustrate the electrical changes which take place in

the discriminator circuit as the frequency is varied from one side of resonance to the other.
The voltages represented are shown in Fig. 9.

A
o/

PENTODE
T2

P DISC.

—

1yt | NEGATIVE
VOLTAGE

Fig. 12 The typical limiter circuit Rl and CI control the time constant. C2 and C3 are
bypass condensers. R2 and R3 control the limiter output amplitude. A second limiter can
be inserted at point A.

and opposite in polarity for equal
additive and subtractive amounts of
excursion from the center frequency
at set points over the discriminator
range.

It was stated above that any ampli-
tude variation is undesirable in FM
reception. If two stations are tuned
in one after the other with the output
level set for the first, and the carrier
amplitudes varied by a ratio of ten to
one, the resulting volume in the
receiver will be in the same ratio.
Likewise, if static or man-made noise
should amplitude modulate the car-
rier, the noise would be detected in
the discriminator since the discrimi-
nator is susceptible to some amplitude
detection. This effect is eliminated by
using a “limiter” circuit which keeps
the carrier input to the discriminator
at a constant level. This is done by
supplying much more signal to the
limiter circuit than can be used. The
limiter clips the excess off and passes
the clipped level input to the discrim-
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inator. This does not cause any dis-
tortion (as it would in AM) since the
frequency and rate of change of the
carrier is unaffected and the discrim-
inator is primarily sensitive to fre-
quency.

The limiter is usually a pentode
with the plate and screen currents
limited to a low value to protect the
tube since it operates entirely on
self bias which it obtains through a
resistor-condenser combination (Fig.
12). This bias is a function of signal
(carrier) level and keeps the limiter
output at a constant level, just as
AVC does in the RF stage in AM.
This bias is negative and consequently
can be used as an AVC voltage for
controlling the IF stages of the FM
receiver. It must be remembered that
this voltage holds up over the band
width of the IF circuits which is 150
ke. Thus it cannot be used directly
to indicate resonance or center fre-
quency.

The discriminator output varies
from positive to negative or vice-versa
while the limiter voltage stays nega-
tive at a level value. At center fre-
quency, the DC developed at the dis-
criminator is zero. Thus the discrim-
inator voltage can be used to indicate
exact resonance. If a meter with a
centered needle is placed in the dis-
criminator circuit, it will swing nega-
tive or positive when the set is tuned
slightly below or above center fre-
quency, going through zero when the
receiver is exactly on center fre-
quency. Such meters are being used
as visual indicators on FM receivers
and give very sharp indications of
resonance. However, these meters
have to respond to only small amounts
of current and microammeters are
expensive. The voltage is less than
ten volts and sometimes less than two.
To give an indication of only two
volts without loading the discrimi-
nator circuit, means that a high value
of resistance must be placed between
the meter and the diseriminator cir-
cuit, and the meter itself must give
an indication of around one micro-
ampere and can have a maximum
value of 100 microamperes for full
scale deflection if a sensitive null in-
dication is desired without introducing
distortion.

A magic eye can be used by taking
advantage of all the DC voltages
developed in tuning. The diserimi-
nator voltage must be changed so that
it will be positive on both sides of the
center frequency and when this is
bucked against the negative limiter
voltage, the following results: At
resonance the positive transposed dis-
criminator voltage cancels and the
limiter voltage makes the resultant
negative; either slightly above or be-
low resonance, the transposed positive
diseriminator voltage bucks the limiter
voltage making it less negative. When

— To Following Page
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Tuning

Indicators

this resultant voltage is placed on the
grid of an electron-ray indicator tube,
it acts exactly like the AVC voltage
in an AM receiver and gives a very
sharp indication (Fig. 13).

New Indicating Tube

Recently, G.E. and Raytheon an-
nounced a new tube Type 6AL7-GT
which may solve many of the former
problems of getting a sharp indication
of tuning on FM. It is an electron-
ray tube containing a triode and three
deflection plates. The principle of
operation is similar to the Magic Eye
with the exception that the grid of
the triode section can be used to con-
trol the brightness of the fluorescent
target so that the target beam can be
turned off when the set is tuned off
any station and will glow when a
station is tuned in. A squelch circuit
can be used which will furnish a
negative bias to the grid when the
set is off station and will remove the
bias when the set is tuned into a
station. This will control the target

glow. This is just an added feature,
a gadget for sales appeal.

The tube can be used as a regular
indicator device by connecting the

grid back to ground or to cathode, and
connecting the three free deflection
plates in any combination as desired.
The fluorescent area of the tube is

TYPE 6AL7-GT ELECTRON-RAY INDICATOR
General Description

Principal application: The 6AL7-GT is an
electron-ray tube indicator designed espe-
cially for use in FM-AM receivers. Through
its use, precise tuning of either FM or AM
signals is easily accomplished without the
use of additional tubes or circuit com-
ponents.

Cathode

Heater Voltage
Heater Current
Envelope

Base

Base material
Mounting position

op{|op

A2

oP || OP

3113
RMA-8CH 522/‘5%
BOTTOM VIEW i~

Coated unipotenti
6.3 volts

0.150 amperes
T-9 glass

B8-6 8-pin octal
Black phenolic
Any

CONTROL AREAS

al

Characteristics and Typical Operation
Indicator Service

Heater voltage

Target voltage

Deflection electrode £I voltage
Deflection electrode #2 voltage
Deflection electrode #3 voltage
Cathode resistor (approximate}
Deflection sensitivity (approx.)
Fluorescent cut-off grid volts*

6.3 volts

315 volts (max.)
0 volts

0 volts

0 volts

3300 ohms

1.0 mm/volt
—6.0 volts

* The grid should be connected to the cathode when not used for fluorescent control.

NEGATIVE
VOLTAGE GENERATOR
40K ON CHANNEL
JEETSI;IR DISCRIMINATOR BUCKING TUBE

S0ppf

| MEG.

DUAL DIODE

puAL DIODE

= 4
POSITIVE
VOLTAGE
GENERATO|RS
ON CHANNIEL
OFF CENTEf

AGE
ON CENTEFR FR

&
<3

== .ipfd.
T

Fig. 13 A tuning indicator circuit designed for use in FM receivers.
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shaped like a rectangle with the con-
trolled areas being roughly the two
top quarters and the lower half of the
rectangle. For convenience, the areas
controlled are shown as quarters. Ac-
tually, the tube is divided into vertical
halves (see characteristics chart).
Since it is possible to vary any one
of the areas independently of the
others, the plate of the area to be
varied can be connected directly to
the discriminator output and the glow
area will elongate with positive volt-
age and shrink with negative voltage,
and at zero voltage (center frequency
or no station) will balance with the
other areas whose plates are at zero
potential (Fig. 14, circuit 1 & 2).

Thus, the stationary area acts as a
reference.

With the above circuit, tuning away
from or into a station has the same
effect if the maximum negative or
positive frequency peak is used as
the point of reference (See Fig. 10).
To eliminate this difficulty and there-
by make possible the addition of silent
tuning, the grid ean be used in con-
junction with a squelch cireuit as
stated above (Fig. 14, circuit 3).

Another way of accomplishing the
same result without having to add a
squelch circuit is to use the two bot-
tom areas which are controlled by
one plate, connecting them to the
limiter voltage. The limiter voltage

PATTERN SEQUENCE DURING TUNING

starts to develop as a station is ap-
proached; this negative voltage causes
the bottom areas to shrink and this
in addition to the effect of circuit 1 or
2 gives complete indication of ap-
proach, exact tuning, and no station
(Fig. 14, circuit).

The indicator ean be used in the
usual manner on AM (Fig. 14, circuit
4) and both bottom and top of the in-
dieator shrink toward the center as
resonance is approached and regain
full size off station.

In conclusion, it may be said that
the field of indieators is far from
exhausted and that manufacturers
will meet new challenges with more
and better indicators. » » ~

DISCRIMINATOR FM 182
DISCRIMINATOR
& SQUELCH L a
DISCRIMINATOR FM 4
8 LIMITER
AV C A M 5
CONTROL
VOLTAGE SIGNAL CIRCUIT
| SOURCE
B+ B+
R2
To Vi TO V1 TO VL
cl
RI %
= x
B+ B+
R2 R2
] AN
R1 ¢ RI L

CIRCUITS FOR PATTERNS

=

Fig. 14 The circuits used and the patterns obtained during tuning, with the new tuning indicator tube.

B4+ —250 VDC

E: — 6.3 VAC
R, — 3300 Ohms
R.— 1 Megohm
C, — .05 ufd
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Vi — Output voltage of the discriminator
V. — Voltage developed by squelch circuit
Vs — Voltage developed at limiter grid
V,— AVC voltage developed by diode
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GOVERNMENT estimates place the

industry’s present potential set
output at approximately 24,000,000
per year.

Du Mont plans to deliver more than
seven million dollars worth of tele-
vision receivers by the end of the
vear. According to Mr. Levaur, “pub-
lic interest in television reaches a new
high each month and manufacturers
will experience difficulty in maintain-
ing deliveries to satisfy demands.

In the first half of 1946, 85,470,800
tubes were made. In June, 17,979,636
tubes were® shipped, compared with
12,722,188 in June, 1941. If this rate
continues, the tube shortage will soon
be over.

A number of new standards which
will result in the simplification of
many servicing problems have been
established by the RMA. Among them
are: A standard color coding for all
set wiring, 10.7 megacycles as the in-
termediate frequency for all VHF
broadcast receivers, 300 ohms as the
characteristic impedance of television
receiving antenna transmission line,
and a set of dimensional character-
istics for drive pulleys.

After nineteen years in South Bend,
Indiana, Electro-Voice, Inc., micro-
phone manufacturer, has moved to
Buchanan, Michigan. All the facili-
ties of the three South Bend plants
are combined in one modern factory
nearly an acre in size.

Complete development and manufac-
turing processes, from the raw mate-
rials to the finished products, are now
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centralized under one roof, including
die-casting equipment and a unique
non-echoing sound room.

RCA Victor’s initial post-war tele-
vision home receivers have now been
shown to the company’s television set
distributors. Limited quantities of
two of the new models shown are
planned for delivery to dealers’ stores
for sale to the public early in No-
vember, according to Joseph B. Elli-
ott, Vice President, RCA Victor Home
Instruments.

Allen B. DuMont Laboratories, Inc.,
recently gave its first Familiarizatien
Course to the servicemen of its fran-
chised dealers, in the studio at 515
Madison Avenue, New York.

A written examination was held a
week prior to the course and no candi-
date was admitted without passing the
preliminary test successfully. The
course deals with general principles,
adjustments, maintenance and installa-
tion, as applied to DuMont postwar
telesets.

This training will continue as more
franchised dealers and their service-
men appear with the spread of tele-
vision, says Ernest A. Marx who heads
the television set activities of Du-
Mont.

A new mobile radiotelephone high-
way service will be inaugurated upon
the completion of an initial test period.
Subject to the FCC’s licensing, the
service will operate in the 30-44 me
band, permitting travellers on or in
the vicinity of the Boston Post Road
to carry on radiotelephone conimunica-
tions while enroute.

Six RCA 250-watt land transmit-
ters will be used in the New England
link of the Bell System’s proposed
radio telephone network. They will
be installed at New York City, Mt.
Kisco, New Haven, New London,
Providence and Boston. Each of these
fixed installations will also include a
lower power transmitter to be used
for testing to assure continuity of
service. In addition, the Bell com-
panies are installing appropriately
spaced land receivers so that, at every
point along this busy highway, ve-
hicles equipped with radiotelephone
will be within range for both trans-
mission and reception.

RCA mobile radiotelephone equip-
ment is being supplied to the Bell
System, and will be installed in sub-
scribers’ cars. The units provide 30
watts of FM output and are designed
for easy installation in the trurk or
other suitable space of a motor vehi-
cle. A ship-type antenna can be
mounted on either the side or the roof
of the vehicle.

Deliveries of similar equipment
for a proposed New York-Albany-
Buffalo link in the Bell network are
scheduled to begin in the near future.

Prices will not rise because price
controls have been removed from
radio sets, according to R. C. Cos-
grove, President of the RMA. Mr.
Cosgrove states that the industry will
now be able to resume its normal
highly competitive pre-war practices
under which radio prices steadily
were reduced with quality improved.

Television receiver production nas
—> To Page 28
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PLEASE PLACE YOUR ORDER WITH YOUR REGULAR RADIO PARTS JOBBER. IF YOUR
LOCAL JOBBER CANNOT SUPPLY YOU, KINDLY WRITE FOR A LIST OF JOBBERS IN
YOUR STATE WHO DO DISTRIBUTE OUR INSTRUMENTS OR SEND YOUR ORDER
DIRECTLY TO US.

The Vew Wodel C_A-11
SIGNBI. TRHCEB

Simple to operate . . . because

signal intensity readings are in-

dicated directly on the meter!

Essentially "'Signal Tracing" means follow-
ing the signal in a radio receiver and using
the signal itself as a basis of measurement
and as a means of locating the cause of
trouble. In the CA-11 the Detector Probe
is used to follow the signal from the an-
tenna to the speaker—with relative signal
intensity readings available on the scale of
the meter which is calibrated to permit
constant comparison of signal intensity as
the probe is moved to follow the signal
through the various stages.

NOW AVAILABLE FOR IMMEDIATE DELIVERY!

The Mode! CA-1| comes
housed in a beautiful $ 75
hand-rubbed wooden
cabinet. Complete with
Probe, test leads and

instructions. . . Net Price

Features

% SIMPLE TO OPERATE—only 1 connecting cable—NO +% COMPLETELY PORTABLE—weighs 5 Ibs. and measures
TUNING CONTROLS. IR R

% Comparative Signal intensity readings are indicated

q directly on the meter as the Detector Probe is

 HIGHLY SENSITIVE—uses an improved Vacuum Tube moved to follow the Signal from Antenna to
Voltmeter circuit. Tube and resistor-capacity net- Speaker.

work are built into the Detector Probe. % Provision is made for insertion of phones.

SUPERIOR INSTRUMENTS CO.

Dept. RM—227 FULTON ST., NEW YORK 7, N. Y.
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The Oscillograph

... how it works

~— From Page 11

apparatus. It is possible to build or
purchase a unit called an “electronic
switch,” which enables two signals to
be viewed on the cathode-ray screen
simultaneously, either separated or on
top of each other. In this way, rela-
tive phase shift between two sine
waves can quite readily be observed.
This additional equipment, however,
is quite expensive and is not abso-
lutely necessary. The method to be
described is just as effective in secur-
ing the desired information.

With set-up B in operation, set the
frequency to 1000 cycles and observe
the wave-form closely. If the 45
line is a pure straight line, there is
no phase shift. If the line is slightly
opened to form a thin ellipse, phase
shift is present. The amount of phase
shift can roughly be determined by
comparison with the curves in Fig. 6
of the first article of this series
(September 1946 issue of Rabio
MAINTENANCE). This sketeh showed

curves, “Lissajous Figures,” obtain-
able with different degrees of phase
difference between the signal on the
vertical plates and that on the hori-
zontal plates. It will be noted from
this figure that a phase shift of only
45° results in a fairly wide-open
ellipse. Hence, a thin ellipse which is
almost a straight line represents a
phase shift on the order of 10°. See
Figs. 6A and 6B.

In any case, it is not phase shift
in itself whieh disturbs us, but a dif-
ference in phase with frequency.
Thus an amplifier is satisfactory if it
has zero phase shift over the pass-
band of frequencies, or if it has the
same amount of phase shift for all
frequencies. Thus, whether there was
zero or some finite phase shift at
1000 cycles, carefully adjust the
tuning dial of the oscillator to the
low-point frequeney obtained in (1)
above (the test for the band-pass of
the amplifier). Starting at that fre-
quency, gradually inerease until the
upper limit of frequency obtained in
(1) is reached, carefully observing
the phase-shift pattern on the oscillo-
scope screen while changing fre-
quency. If the phase shift is zero
throughout, or varies over extremes
which do not exceed 30°, the amplifier

can be considered satisfactory from
the standpoint of phase.

General Remarks

It is well to conclude this section
with a few reassuring comments, in
case the tests just described seem to
represent too much fussing with audio
amplifiers.  Actually, all that has
been described is absolutely necessary
to gain a true picture of the per-
formance of a given amplifier. With
magnificent radio sets coming on the
market now and about to appear in
huge numbers, with FM receivers,
high quality phonographs, and tele-
vistion with its associated FM sound
channel, it is essential that good audio
systems be maintained in their orig-
inal condition. In the final analysis,
it is the sound that hits the ear (as
in television the picture that strikes
the eye) which furnishes our sole
means of judging the performance of
a  plece of electronic equipment,
whether it be a huge public address
system or a superlative combination
radio set. » »

EDITOR: The next article will
cover methods of using the oscillo-
graph to align IF stages in a receiver,
and other miscellaneous uses.

e TETTY (flmb’tmag 7

e Sl S
7 e i g
- - e
S

\é:

i

We pause at this age-old season of good-will to greet our many friends in the radio and elec-

trénic industries and to extend to ali of them our best wishes for a Merry Christmas and a Happy

RUSSELL MAGUIRE
President
ODEN F. JESTER
Vice President &
Generat Sales Mancger
R. M. KARET
Sales Monager
Electronic Diswributor
Indusiriat Soles Departmant

New Year. A year has passed since the formation of the Electronic Distributor and lndustrial
Sales Department . . . 3 year during which we have developed into a smoothly functioning organ-
ization. known from’coast to coast for the quality of out three great lines, Thordarson, Meissner
and Radiart. We are proud of this success and we are grateful to those in the industry who have
helped to make it possible » Now. as we stand at the beginning of a new year,we are firmly

resolved that the products and services of these member companies will continue to reflect the

wealth of-engineering skil! and production know-how which has distinguished them in the past.

MAGUIRE

INDUSTRIES

INCORPORATED

ELECTRONIC
DISTRIBUTOR
AND INDUSTRIAL
936 N. MICHIGAN AVENUE -

MEISSNER -THORDARSON:-RADIART
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DEPARTMENT
11, ILLINOIS

SALES
CHICAGO
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* REVIEN OF TRADE

LITERATURE

To avoid delay when writing to the manufacturer

give issue and page number

RECENTLY ANNOUNCED BOOKLET en-

titled, “How to Install Federal’s
Miniature 5-Plate Selenium Rectifier,”
and other literature on installing and
selling the new rectifiers are available
on request from the IKederal Tele-
phone and Radio Corporation. The
booklet is well illustrated and gives a
step-by-step procedure for installing
the rectifiers in place of the various
vacuum tubes now in use. This in-
formation is of interest to every radio
serviceman.

To obtain your copy, write to Fed-
eral Telephone and Radio Corpora-
tion, 200 Mt. Pleasant Avenue, New-
ark 4, N. J.

A new catalog has been announced
by the Metropolitan Electronic and
Instrument Company. It lists a wide
variety of test equipment for use in
radio servicing. To secure a copy,
write to the Metropolitan Electronic
and Imstrument Company, 6 Murray
Street, New York 7, N. Y.

The United Transformer Company
has released a revised catalog and
price list covering their complete line.
The catalog contains listings on a
wide variety of transformers, reac-
tors, voltage control units, equalizers
and filters.

To secure a copy, write to the
United Transformer Company, 150
Varick Street, New York, N. Y.

A revised edition of the General
Cement catalog No. 147 is now avail-
able. The 24-page booklet contains
hundreds of popular servicing items,
such as radio cements, polishes, var-
nishes, cleaners, knobs and accessories,

RADIO MAINTENANCE e DECEMBER 1946

phono needles, dial belts, tools, testers,
switches and radio hardware.

A copy of Catalog No. 147 may be
had free of charge by writing General
Cement Mfg. Co., Rockford, Il

Two Shure 1946-47 catalogs have
come to our attention. Catalog 155
illustrates their line of microphones
and features an article on selection
of the proper microphone, covering

requirements, tyvpes, polar response,
characteristics and frequency re-
sponse.

Catalog 156 covers “Glider” crystal
phonograph pickups and lever-type
cartridges, as well as giving infor-
mation on needle-point compliance,
tracking angle, type of needle, ampli-
fier input circuits, ete.

For these catalogs,
Brothers, 225 West Huron St.,
cago 10, I11.

write Shure
Chi-

A four-page bulletin on the JFD
adjustable AC-DC ballasts has been
released, giving the salient features of
Types A and B (both 8-prong) and
Type C (4-prong). It contains a
chart for replacement of AC-DC re-
sistance tubes. For your copy, write
J.F.D. Manufacturing Co., 4111 Ft.
Hamilton Pkwy., Brooklyn 19, N. Y.

A Reference Guide for Miniature
Electron Tubes has just been issued
by Hytron Radio & Electronies Cor-
poration, giving extensive data on
fifty-six different types. In addition
to the chart, basing diagrams are
shown, giving bottom views of socket
connections.

For the

Reference Guide, write

— To Following Page

Check Thes |
CONCORD VALUES!

Concord has them! Radio and Electronic Parts,
Supplies and Equipment of cvery kind, for cvery
necd ... long awaited. hard-to-get items ... new
m( rchandnsc, just received . Hundreds of bar-

.. in stock NOW for IMMEDIATE SHIP-
ME\YT from CHICAGO or ATLANTA

CRESCENT AuTOMATIC
RECORD CHANGER

Simple, single control, plays ten 12° or twelve 10°
records automatically. Rejects any record desired,
or permits optional playing of records manually.
Only three moving parts hile changing. Fast .
changes records in 5 seconds. Has self- stnrnng
TR RPM. 110 volt 60 cycle AC, heavy duty motor.
IFinished in two-tone brown with attractive plastic
trim. Requires only 5',” head room and fits any
cabinet with 1237 x 161" chu m;zer area. $‘| 9
€22503. SPECIAL . .o .

ALNICOV 5'P. M.,
SPEAKER
New Alnico Vmagnet
provides maximum per-
formance with minimum
weight, Normal wattage
3, peak wattage 434.
V.C.impedance 2.2 ohms,

depth 27/16". $-I 98

5B7009 .

VHF Midget S
9003 canuon"nr ""5'; D.C. MILLIAM.
Pentode Tube METERS

2‘ il T
HEAVY DUTY LINE FILTER 212 4 pouing

Solar Elim-0-Stat. Com- .}, bukelite case.
pletely shielded. Type $‘I 79 \ll): Hdwe. included
EN06. SB3218 Each . Large, clearly legi-
wlRE STRIPPER ble dial culibrations

l Fither 5B4122 —
Strips wire instantly! Fa;te]l:g 0-20 M.A.D.C. or

584116 -0-300

L& $3.23

to bench or other support

stripped toany length. Strips wire
up ro 12MM diam. Each 98¢
C15268 . a

H.xs pin jack terminals, and in-
cludes the following ranges:

0/6/60/600 D. C M. A., 0/15/150/600/3000 V. A. C
and D. C., 0/2000/200, 000 ohms. This meter is con-
venient to carry. Weighs 28 ozs. Uses full size 3"
meter with a rugged, accurate I. M. A. movement.
All resistance ranges are operated by batteries
furnished wnth/th S unit. szklﬁhte case. Size:
5; 8\21 16"x21/8". Sh gwt' S

2174 ’ $18.97

3 M{d.4000 Volt
Hi-Voltage
CONDENSER
Large 3mfd., 1000 v.
DC. condenser, her-
metically sealed in

an aluminum can.
Size 414 x311/16 x

$8515634.99

T-17-B 200 Ohm Carbon Mike. Lightweight,
with press-to- nlkhutton Built-in filter to suppress
carbon hiss. 5° rubber covered cable and

PL-68 3-circuit plug supplied. SB7062 . .
Midget Volume Control — 1 Mey. ohm Standard
34" Bushing, !; " dia. Shaft. ’/'Iong wnthspht 35¢
spline for push on knob. €815

STANCOR Universal Output Transformer Type
A 3856. I'rimary for all single or push-pull plates.
Secondary adjustable from 1 to 30 ohms. Two-inch
mounting centers. 4 watts at 35 mils. s‘l 32
€167s. SPECIAL . .

TUNER UNIT TU-10-B

Continuous frequency range
from 10 MC. to 12.5 MC. VFO
oscillator tuning section, buf-
fer, coupling, capacitors and
choke & bufler output match-
ine tapped coil & condenser.
Sizel6% 1g. X 7% h. §

5%" deep. A54132

Write for catalog of Radio Parts and Electronic
Equipment. Packed with Radio Needs—new and
scarce items — Bargains, Write Dept. KM-126.

RADIO CORPORATION

LAFAYETTE RADIO' CORPORATION

. .. CHICAGO 7 ATLANTA 3
901 W:-Jackson Bivd. 265 Peachtree Street

27



Trade Literature

—> From Preceding Page

Hytron Radio and Electronics Corp.,
Salem, Mass.

A 16-page catalog highlighting the
line of Scenic Radio & Electronics
Co., is just off the press. It contains
some of the latest developments in
both the test equipment and sound
apparatus fields, including volt-ohm-
milliammeters, signal generators, tube
testers, oscilloscopes, vacuum tube
voltmeters, signal tracers, audio am-
plifiers, automatic record changers,
microphones, radio text books, etc.

A free copy of the booklet will be
forwarded on request to Scenic Radio
& Electronics Co., 58 Park Pl., New
York 7, N. Y.

A handy chart for the proper selec-
tion and installation of Public Ad-
dress systems has been published by
the Mark Simpson Manufacturing Co.
The reverse side of the chart gives
information on impedance matching
of speakers, speaker phasing, selection
of speakers and microphones, feed-
back elimination, ete.

To obtain a copy of the chart on
sound systems, address Mark Simp-

son Manufacturing Co., Inc., Long
Island City, N. Y.

A brochure, “School Sound Sys-
tems,” has been issued by a joint
committee of the RMA and the U. S.
Office of Education, as a result of an
extensive study on school audio-equip-
ment needs. It is an excellent guide
to the planning and installation of
varied types of central radio-sound
systems and classroom equipment.

While the use of radio in schools
has increased greatly in recent years,
widespread use of various types of
radio producing and recording equip-
ment is just getting started and will
doubtless provide profitable new pas-
tures for the radio serviceman.

The contents include: Basic stand-
ards for equipment, specifications for
school sound systems, and installation
considerations.

Single copies of “School Sound
Systems” are available by writing
to the Radio Manufacturers Associa-
tion, 1317 F Street, N.W., Waghing-
ton, D. C.

Books

RADIO TUBE VADE-MECUM, by
P. H. Brans, Price $2.50, is a complete
compilation of vacuum tube ratings
and characteristics, covering most of
the tubes manufactured throughout

Post-war ‘&esngn and canstruction at pre-wor uninflated price is
the secret of overwhelming @emand for “VOMAX”, the true
v.t.v.m. Unequalled at any price, it is bought and used by the
Bureau of Standards, Navy, F.C.C., C.A.A, schools, universities,
research laboratories—and by . thousands of experience-wise

service technicians. You, too, will find “VOMAX” your greatest

profit meter. Only $59.85 at your favorite jobber,

OVER 35 YEARS OF RADIO

1240 MAIN ST,

28

ENGINEERING ACHIEVEMENT

Y Hrat Sibier Cor, Fnec.

HARTFORD 3, CONNECTICUT

YOU CAN=—

Measure every type and
kind of voltage in receiver
design and servicing. “VO-
MAX" increases your effi-
ciency and profits by
equipping you to measure
r.f., i.f., a.f.—actual signal
volts—a.v.c., a.f.c., discrim-
inator—a.c. and d.c. volts.
Input resistance is so astro-
nomically high you can
measure directly even in
the highest resistance cir-
cuits. “VOMAX”
your output db. meter;

is also

measures direct current up
thru 12 Amp. auto set
range; resistance up to
2,000 megohms.

Send postcard for new catelog
of measuring insiruments, com-
munication receivers, transmit-
ters, .ki's ond parts. See them

at yaur favorite jobber,

the world. It covers American, Brit-
ish, German, Italian, French, Rus-
sian and other types. A substitution
chart and a special listing of Allied,
German and Italian Army tubes are
also included. This book is undoubted-
ly the most complete listing of
vacuum tube data ever published.

It is published in Belgium and is
distributed in the United States by
Editors and Engineers, Ltd., 1300
Kenwood Road, Santa Barbara, Cali-
fornia.

COMMUNICATION THROUGH THE
AGES, by Alfred Still, published by
Murray Hill Books, Inc., $2.75.

This is the story of communication
from sign language to television, writ-
ten in a simple, interesting style.
Though early forms of communication
are discussed, the emphasis of the
book is upon communication since the
end of the eighteenth century, which
marks the first attempts to utilize
electric sparks for long-distance com-
munication.

An interesting chronological table
gives key dates in the history of
communication, with major stress on
events surrounding the telegraph,
telephone, radio-telephony and tele-
vision.
RADIO’S CONQUEST OF SPACE,
by Donald McNicol, published by Mur-
ray Hill Books, Inc., $4.00.

This book, without mathematics,
presents a narrative of how radio
started and how it grew, with a broad
picture of how it operates. Princi-
pally, however, it is a personalized
history of radio. Its most interesting
feature is its account of the contribu-
tions of individuals to the perfecting
of radio comniunication.

As the author constructed the first
experimental wireless transmitter and
receiver in the Midwest in 1900, and
has been active in the field ever since,
many of the great figures in radio
about whom he writes are personally
known to him, and his personal recol-
lections add much to the book. » » ~

Electronically;; gcara
Speaking gz 224, SUCKVILE.

—> From Page 24

finally gotten under way with 3,242
units produced in September, as
against a total of 225 for the previous
eight months. Most of the sets being
produced are of the video radio-
phonograph combination class with
direct viewing. Production of FM
receivers and AM consoles is rising
steadily while the production of table
models, although still high, is taper-
ing off. v v v
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The R-F

Section
~> From Page 7

high frequency is picked up. If no
oscillations are generated, the oscil-
lator tube and wiring should be
checked. On the other hand, if the
oscillator is functioning, the trouble
will lie in the RF amplifier (if one is
present) or in the tuned RF circuits.
Test the RF tube and associated cir-
cuit wiring. If any changes are re-
quired, the circuits should be re-
aligned as shown in the method of
Fig. 6. The test signal is inserted at
the antenna terminals and the output
checked first at the grid of the RF
amplifier and then at the plate of the
first detector. With the sweep fre-
quency generator set for the channel
under test, the overall pass band of
the RF circuits will be shown on the
oscillograph and should have a wave
form similar to that shown in Fig. 7.
(The manufacturer’s service notes
should be consulted for the exact
shape of the RF pass band.) Marker
frequencies in the sweep generator,
or applied externally from a signal

w
o
o
=
5
a
=
<

FREQUENCY

Fig. 7 The pattern obtained using the

sweep generator when the RF circuit is

tuned to pass a 6-megacycle band. The

markers indicate the frequency limit on
the curve.

generator, will indicate the band
width of the circuit and will appear
as pips on the oscillogram. The RF
coils are adjusted until the desired
band pass is obtained. The procedure
is then repeated for all other chan-
nels.

These are the common faults to
look for in the RF section. When the
trouble has been corrected, the re-
ceiver should be given an on-the-air
test at the shop and then returned to
the owner’s installation for a final
performance check.

Next issue, we will take up the
problems associated with the trouble-
shooting of the video channel. » » »
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Is it right for you to charge a customer
for the time you use in breaking down a
circuit? We think not.

Yet admittedly someone must spend the
time tracing out the circuit before troubles
can be located—especially in a modern
multi-wave receiver. For, with such re-
ceivers each turn of a switch creates an
entirely different circuit and enly a labor-
jous time-consuming process of diagram
tracing will show you the operative parts
under each switch position.

We recognized this problem and have
solved it with another Rider “First.” We
have eliminated the necessity of your
doing this in your shop, by doing it for you
in our laboratories.

We have traced through hundreds of
sets under all of their varying operating
conditions and prepared special schematic
drawings which break down all multi-wave
bard jobs te show what parts are in and
out of operation for each possible position
of the band switch.

With these Rider ‘“‘clarified-schematics”
you have before you the precise circuit as
it exists when the switch is thrown. You
know immediately, without tracing an orig-
nai schematic just which components are

L Export Division: Rocke-International Corp.

“ANOTHER RIDER “‘FIRST”

in our continuing program of

“SERVICE FOR THE SERVICEMAN"

in operation under each condition.

Actually a multi-wave receiver is many
receivers in one; “clarified-schematics’ pro-
vide you with a separate schematic for
each of these many receivers. A case in
point is one combination set which we have
broken down into eighteen individual
,schematics.

Servicemen will be quick to recognize the
time-saving, money-making value of this
Rider “First" yet it will be made available
not at added cost to you, but as a part
of our program of ‘A Continuing Service
For The Serviceman.” It will be just another
time-saving bonus for the loyal Rider Man-
val users. It will be one of the important
features of Volume XV (out in January),
yet only one of the many time-saving ex-
clusives that make Rider Manuals pay for
themselves many times over each year they
are in use.

Other features will be outlined in next
months advertisements—all are good rea-
sons why leading servicemen throughout
the world know “You're Right With A
Rider Manual.”

Place your order with your wholesaler
today, paper conditions still require our
allocating production.

JOHN F. RIDER PUBLISHER, INC.

404 FOURTH AVENUE, NEW YORK 16, N. Y.
13 E. 40th Street

New York City

Cable: ARLAB /

Industry Presents

—> From Page 18

WIRE STRIPPER KIT

The insulation of any wire from size
8 to 30 can be stripped quickly with
the new Speedex 733-K stripper kit.
It makes possible the rapid stripping
of wires in a neat manner, and seven
interchangeable blades are put up in
a permanent steel case small enough
to be conveniently carried in a tool
box.

Speedex Wire Stripper Kits are
manufactured by the General Cement

Manufacturing Co., 919 Taylor Ave,,
Rockford, Ill.

HIGH ENERGY BATTERY

A new “Eveready” high energy dry
cell battery with twice the capacity of
present battery has been announced.
It will provide longer playing time
per power unit for small personal
radios, longer life in flashlights, and
very high capacity even when carried
on the shelf for extended periods of
time. Service is far in excess of the
American Standards Association’s re-
quired performance for Size D gen-
eral purpose flashlight cells.

The new “Eveready” is manufac-
tured by the National Carbon Co.,
glc., 30 East 42 St., New York 17,

LY.
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OUR NEW
CATALOG
IS READY

PLUGS
PILOT lIGH.T SOCKETS
JA[;KS
BARRIER TER;MNA[ STRIPS
HARI]WA.RE, ETC.

The Herman Smith Catalog is a
the

“stock” of every dealer and

volume that belongs in
serviceman. You'll find hundreds
of items . . . many of the hard-
to-find variety. All first quality

. all fully guaranteed. Send

for your FREE copy today.

Herman H. Smith, Inc.

405 44th Street, Brooklyn 20, N. Y.

The Service Bench
— From Page 17

nail part way in and take a turn of
wire around it, then clineh it. The
nail will hold a greater tension on the
wire, and can be started much more
easily than a staple. (See Fig. 1.)

e o o o

A simple and effective aid to re-
placing dial lights in hard-to-get-at
places can be made from a short
length of rubber hose. Use a stiff
piece of hose with the proper internal
dimensions. The light bulb can be

30

Replacing
Auto Cables

— From Page 16

sledge hammer. A smooth, clean edge
will result, enabling the shafting to fit
easily into a fitting.

Fittings are fastened to the end of
the shafting by clamping. The fitting
is placed on the end of the shaft and
then the fitting is inserted between
the jaws of the elamper. Two jaws
are provided: One for the smaller and
one for the larger gauge cable. The

upper jaw of the clamper is brought
down until it rests on the collar of
the fitting, and the clamper pin is
struck a sharp blow with a sledge
hammer. Fittings are usually drilled
for .130" shafting but can be reamed
out to fit the .150" size.

Cable casing can be cut to size by
inserting it in the casing cutter and
hacksawing it through the slot pro-
vided.

The radio serviceman who is re-
pairing and installing automobile
radios will find this tool worthwhile.
There are many individual tricks and
knacks in its use which can only be
learned from experience. +» v

4
$
v
%
e
i

Fig. 2 The new auto cable replacing tool which greatly simplifies the fitting and installa-
tion of automobile radio remote control cables.

inserted in one end of the hose and
started in its socket. The other end

A simple way to run bell wire, using
furniture nails.

Fig. |

of the hose can be bent around a cor-

ner and turned from there. (See
Fig. 2.)
® e ® [ ]
While record player attachments

are best sold by actual home demon-
strations, the time consumed in con-
necting the unit precludes this method.
One way of getting around the time
needed is to build a small amplifier
right into your demonstration player.
With the output increased, it is pos-
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sible to feed the phono signal into
whatever circuit is available. There

is so much stray coupling in the aver-

age set that even a connection to an
RF grid lead will give satisfactory
volume. If you feed a point of
higher gain, simply cut the output to
prevent blocking and distortion.

&

Fig. 2 A stiff piece of rubber hose used as
an aid in replacing dial lamps.

The problem of carrying more than
two midget sets in the back of the
car or truck at the same time with-
out having them scratch up against
each other can be solved by making
quilt jackets for them. A set of
jackets can be made up from an old
quilt. Cut the pieces out as shown
on the diagram, and have a tailor sew
up the edges with reenforcing tape.
once each midget set is slipped into its

—> To Following Page

NEW

SOLDERING GUN

with adjustable tip

FOR TOUGH

JE__ =

TN
5 sscoﬂ%\

STAYS TINNED—
NO BURNING

SEE WHERE
YOU SOLDER

WORK AT
CLOSE QUARTERS

WELLER MFG. CO. - Easton, Pa.

JOBS

High hecat pro-
duced in loop type
tip by induction prin-

ciple gives speed and
flexibility to soldering
with the new gun type
Speed Iron. Ideal for inter-
mittent operation on maintenance and radio service work.

Available at your radio parts
direct for descriptive bulletin.

distributor or write

* 115 VoIt 60 Cycle 100 Watts

¥ Built-In Light Weight Transformer

* Intermittent Operation With Trigger Switch
% Can’t Overheat or Burn Out

* Tip Heats And Cools Fast

* Impact Resisting Case

* Soldering Heat In 5 Seconds

518 NORTHAMPTON ST.

Export Dept.—25 Warren Street, New York 7, N. Y.

In Canada—Atlas Radio Corp.,

Ltd., 560 King Street N. W, Toronto, Ont,

OCTOBER 1945

Sold Out

JANUARY 1946

THE PROBLEMS OF ORGANIZATION
TELEVISION RECEIVER INSTALLATION
RADIO MAINTENANCE IN AVIATION
USING THE OSCILLOGRAPH FOR DISTOR-
TION MEASUREMENTS

FEBRUARY 1946

Sold Out

MARCH 1946

Sold Out

APRIL 1946

PA SYSTEMS

A MIDGET AUDIO FREQUENCY OSCILLA.
TOR

IF | WERE A SERVICEMAN

AN EQUALIZED AMPLIFIER
NETIC PICKUPS

FOR MAG-

MAY 1946

PA SYSTEMS
TEST PANEL FOR THE MODERN BENCH
RINGING THE BELL

BACK NUMBERS OF RADIO MAINTENANCE ARE AVAIL-
ABLE AT 25¢ PER COPY

Enlarge your file of RADIO MAINTENANCE magazines

JUNE-JULY 1946

FUNDAMENTALS OF TELEVISION
VOLUME CONTROL TAPERS

THE ELECTRONIC VOLT OHMMETER
VECTOR ANALYSIS

AUGUST 1946

AYC CIRCUITS

FM TROUBLESHOOTING

TELEVISION RECEIVER FUNDAMENTALS
RECCRD CHANGERS

SEPTEMBER 1946

Sold Out

OCTOBER 1946

Sold Out

NOVEMBER 1946

PART Il TEST & ALIGNING TELEVISION
RECEIVERS

DON'T FORGET THE DIAL LAMP

THE OSCILLOGRAPH . . . HOW TO USE IT
CRYSTAL PICK-UPS.

RLLELETLEL LYY RPN LY EE LD LD DL LRy ]

Montclair, N. J.
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Length 10% in.,
Width 41 in,
Height 13 in

Shipping Weight

9% Pounds

The Most Efficient Auto Radio Tuning
Cable-Servicing Machine in Use Today!

1 SWEDGES SHAFTING TO PREVENT UNRAVELLING.
2. CUTS SHAFTING TO EXACT LENGTH

3 REPLACES OLD FITTINGS ON NEW SHAFTING
4. CASING GROOVE MAKES CUTTING EASY

J. F. D. MANUFACTURING €0, 4111 FTHAMILTON IPKWAYS BPRLYN, N Y.

NEW

"SPARX"

DYNAMIC SIGNAL TRACER

Touch “SPARX” prod tc
grid, to plate, of every re-
ceiver circuit. You'll local
ize trouble in 30 second=
per tube—trouble in a five-
tube receiver located im
2% minutes! True dynamic
signal tracing at r.f., if.,
af. — plus indication of
presence or absence of
ac. and d.c. operating
voltages, hum or distor-
tion. Tests phono pickups,
microphones, amplifiers,
speakers—""SPARX" is your
shop test speaker, too—all
with visual and audible
signal tracing. “SPARX”,
radio’s complete signal
tracer-tester, will earn its
low cost for you in no time
profits than any other instrument you've ever bought. flat.

New post-war design and construction, but low pre-v;;::r price,
explains why wise service technicians buy it by the thousands.
Matching “VOMAX", 904 Laboratory C-R Bridge, 906 AM.'FM
Signal Generator in size and style, “SPARX” is the same out-

standing “buy”.. At only $39.90 it will earn you, too, more

"
3 Send postcard for catalog of
OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y oo Siboer Cozo Foec.

1240 MAIN ST.. HARTFORD 3, CONNECTICUT

new measuring equipmest,
communication receivers; trars-
mitters, kits and parts. See them

at your favorite jobber.

32

Service Bench

—> From preceding page

cover, it can be packed without dam-
age. (See Fig. 3.)

Fig. 3 Method used 1o construct jackets
for small sets in order to prevent scratching.

Radio cabinet resonance which is
sharp enough to increase the volume
of one particular note and its har-
monics to an objectionable level above
the rest of the sound can be cured by
lining the interior of the cabinet with
Celotex, or a similar material, and/or
cutting some large holes in the bottom
of the cabinet just behind the baffle,
and/or moving the speaker back from
the baffle.

Fig. 4 A midget set mounted in a false
fireplace.

A good bet for a midget sale is the
false fireplace that is so much in
vogue today. (See Fig. 4,) The set
can be easily fitted into the fireplace
and its speaker installed so that the
entire fireplace acts as a baffle, thus
giving almost big set quality. » 1
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. .. our greatly increased production on Simpson Model
260 makes it available to you NOW at your jobber's

The Simpson 260 is easily the world’s most popular set tester for
television and radio servicing. You cannot touch its precision, its
useful ranges, or its sensitivity in any other instrument selling for the
same price or even substantially more.

It has been a long time since we have been able to produce enough
260’s to mect the demand, because the 260 has consistently out-sold
every other remotely similar test instrument. The reason is simple:
it out-performs and out-values them all. Simpson advanced engincer-
ing and unyielding standards of quality and precision manufacture
enable it to stay accurate under conditions ordinary instruments can-
not survive.

Incidentally—production on other Simpson instruments is clear-
ing, too. We feel confident that it will not be long before you can
buy those Simpson instruments you have waited for.

Ask your jobber for the Simpson 260—he has it now!

SIMPSON ELECTRIC COMPANY
5200-5218 W. Kinzie St., Chicago 44, lll.

SIMPSON 260, HIGH SENSITIVITY SET TESTER
FOR TELEYISION AND RADIO SERVICING

Ranges to 5000 Yolts—Both A.C. and D.C.
20,000 Ohms per Yoit D.C.
1000 Ohms per Yoit A.C.

At 20,000 ohms per volt, this instrument is far
more sensitive than any other instrumeat even ap-
proaching its price and quality, The practically
negligible current consumption assures remarkably
accurate full scale voltage readings, Curreat read-
ings as low as 1 microampere and up to 500 milli-
amperes are available.

Resistance readings are equally dependable. Tests
up to 10 megohms and as low as 4 ohm can be
made. With this super sensitive instrument you
can measure automatic frequency control diode bal-
ancing circuits, grid currents of oscillator tubes
and power tube, bias of power detectors, auto-
matic volume control diode curreats. rectified radio
frequency curreat, high-mu triode plate voltage
and a wide range of unusual conditions which can
not be checked by ordinary servicing instruments.
Ranges of Model 260 are shown below.

Price, complete with test leads...$38.95
Carrying case ........... e $ 5.55
Yolts D.C. (At 20,000 Volts A.C. (At 1,000

ohms per volt}) ohms per volt} Output
2.5 25 25V
10 10 10V,
50 50 s V.
250 250 %0V,
1000 1000 (000 V.
5000 5000 5000 VY
Milli- Micro-
amperes amperes Ohms
D.C.
10 100 0-1000 (12 ohms center)
100 0-100,000 {1200 ohms center)
500 0-10 Megohms (120,000 ohms center)

(5 Decibel ranges: —10 to 4-52 D8)
ASK YOUR JOBBER




UNIVIBE...

8 TYPES
SERVICE
OVER 2500
AUTO
RADIOS -

N.U. AUTO RADIO VIBRATORS ARE BUILT FOR ENDURANCE !

1. Welded pole picces for life-
time adjustment accuracy.

2. Snu_g fitting synthetic sponge
insulation for quict operation.

3. Spot-welding of hngers. in
coniact against each other and
the center reed, reduces voluge
drop in center reed assembly.

4. Vibration proof adjustment by
means ot double-screw stack.

5. Pressure plate on top of stack
keeps stack tight under tension
over wide ranges of temperature.
6. Extra flexible roped wire leads
eliminate strain and weakening.
7. Metal can, spun at bottom,
seals vibrator against dust and dirt.

8. Plated pins assure minimum

9. Face of center reed weight is
surfuace-ground o improve mag-
netic coupling.

10. Center reed wuniforml.
stressed to prevent breakage.

11. Specially tempered reed and
side contact arms.

12. Corrosion resistant silver.
plated side contact arms.

13. Precision ground bakelite
spacers tor structural and dimen-
sional stability.

14. Stecl ring. molded into shock
mount, centers and holds vibra-
tor upright when can is sealed.

15, N'coprcnc_ wafter in ht‘l‘l}'](‘li-
cally sealed vibrators eftectively
sealsyibratoragainstaumospheric

contact resistance.

NEW LINE COVERS 977 OF ALL VIBRATOR REPLACEMENTS

UNIVIBE—the complete 8-model vibra-
tor line—covers the replacement needs
of over 2500 auto radio models! Pro-
vides quick, casy replacement of worn
out vibrators in 182 makes of auto

tadios, as old as 1936!

one a repeat profit producer!

NATIONAL UNION RADIO CORPORATION, NEWARK 2, N.J.

Think of it—97¢ service coverage
with only 8 fast-moving numbers— cvery

pressure changes and moisture.

by actual test.

Here is another money-making radio
parts line for National Union Jealers.

-

Yes, Univibe is right at the top in
quality. Well known “balanced reso-
nance” design, of extra heavy duty con-
struction, means 33Y longer vibrator life

For immediate deliveryorderUnivibes
today from your N. U. Distributor.

Typical Synchronous Vibrator Construction

Receiving Tubes ¢ Transmitting Tubes  Special Purpose Tubes » Cathode Ray Tubes ¢ Radio Sets » Phototubes

Panel Lamps - Flashlight Bulbs « Ballasts » Volume Controls + Condensers .= Batteries » Auto Vibrators




