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the Du Mont type 20cp4
For the set that follows the "seventeen" in
rectangular pictures, Du Mont supplies the
"twenty" all -glass rectangular Type 20CP4.
Another in the series of Big -Picture Teletrons
employing the NEW Bent -Gun for edge -to -
edge sharpness that makes the difference in
picture tubes of this size. The gray filter face
plate improves contrast.
The first picture tube designed with the
industry "standard" neck length of 73(6".
Our Commercial Engineering Department
invites all design inquiries.

ont Laboratories, Inc., CathodeRay Tube Division, Clifton, N. J.
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RADIO INDUSTRY NEWSLETTER

RCA RELEASES
3 -COLOR TUBE

COLOR TELEVISION
DECISION IMMINENT

ENLARGE PLANS FOR
'UTILITY' TV SETS

NBC TO WORK OUT
SLAVE TV -FILM UNIT

FM STATIONS TO HIT
MFRS. FOR NEGLECT

NEW BILL TO CHANGE
FCC SCOPE, POWERS

MFRS. START SERVICE
TRAINING PROGRAMS

Data on the manufacture of the RCA three -color television tube was just released
by the company to other tube makers licensed to use RCA patents. Although the
release of the information will probably not speed the coming of color TV, due
to the war situation, it is the action which FCC asked the company to take months
ago. It is expected that more months will pass before the tubes are available,
since even RCA is not producing them yet.

A decision from the Supreme Court on the color television issue, appealed to the
higher court after the inconclusive decision of a Chicago court, was forecast for this
month by FCC chairman Wayne Coy. The commissioner also said that the war
economy will dictate whether color TV makes a large or small beginning.

Further plans for "utility" TV receivers are being made by set manufacturers, with
transformerless power supplies, selenium rectifiers, electrostatic focusing and
deflection, and smaller speaker magnets scheduled to cut down on the consump-
tion of vital materials. The so-called utility sets are said to be the last step
before what would be actually lower -quality units, or "austerity" sets. Utility
models will be advertised, probably, as using substitute materials without any
loss in quality.

A new slave camera for TV broadcast is on the schedule of experiments at NBC.
The device, which will be a movie camera attached to the side of the TV camera,
will permit higher quality in kinescope recordings, since the films will be made
direct, controlled by the same switches that control the TV pickups, instead of
being filmed from a monitor. The development is expected to improve the qual-
ity of re -broadcast programs considerably.

FM broadcasters, it is reported, will soon attack RTMA members for laxity in
promoting the suffering medium of audio broadcasting. With FM stations drop-
ping fast, the broadcasters will request cooperation from the manufacturing
group's members. FM stations have been successful in only a few localities, and
the nationwide picture is not encouraging to the system's backers. The output of
FM receivers has, according to the station operators, been "disproportionately
small" in relation to the production of AM and TV sets.

A change in the operation of the FCC is foretold by the passage of a bill in the
Senate. The bill provides the commission with power to issue "cease and desist"
orders to stations for violations of minor rules. At present, the commission's only
positive weapon against infractions was the power to revoke operating licenses.
Heretofore, the group has allowed small offenses to go unpunished rather than
to put the violators out of business. FCC will retain its position of granting and
renewing licenses.

With the shortage of radio and television servicemen growing more acute, sev-
eral manufacturers are initiating plans to increase technical education oppor-
tunities. Sylvania Electric has begun a series of meetings on TV service, to con-
tinue throughout the year. RCA Institutes, the manufacturing company's service -
training department, has begun a "home -study" course, also for working
technicians.
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In Fringe Areas
You Should Be
Familiar With

ANTENNA
I N PUT

TERMINALS

FIG. I

1 N56

RF TYPE FIELD STRENGTH METER

0-50 DC
MI CROAM METER

-RTM-

Field Strength Measurements

AFTER the first fires of the DX craze
burned low, and sensitive super-

heterodyne receivers and high-powered,
locally -situated broadcast stations as-
sumed dominance in radio, service tech-
nicians stopped thinking about field
strength. This is quite understandable.
Good, strong broadcast signals have
been available in most communities for
many years. The outside antenna al-
most completely disappeared, because
satisfactory signals could be picked up
without it. Only engineers concerned
with the performance of a transmitting
station needed to determine how strong
a signal was at a given receiving loca-
don. Many radio service technicians
who have come up during the last ten
or fifteen years have never given a

thought to field strength.

TV Range Limited
Television, however, with its limited -

range transmitters and variations in re-
ceiving conditions, has brought the
practical technician again face to face
with field strength problems. The TV
serviceman uses field strength measure-
ments in one form or another to evalu-
ate the merits of antennas, guide him
in situating and orienting antennas for
strongest signal pickup, and to survey
areas for appraisal of reception condi-
tions to be expected by potential TV
customers. Practical field strength tests
eliminate much guess work and specu-
lation.

Moderately -priced instruments have
been made available for TV field
strength measurements by service tech -

By RUFUS P. TURNER

nicians. This equipment, plus the in-
evitable makeshift gimmicks and meth-
ods which have put in their appearance,
have provided the TV technician with
new tools for doing a better job.

Correct procedure for tests and a clear
interpretation of the results obtained in
field strength operations depends largely
upon a good understanding of the prob-
lem and of the instruments and methods
employed.

Signal Field Strength

The radio wave emitted by a trans-
mitter consists of an electric and a mag-
netic component. These components
operate at right angles to each other.
Both induction and radiation fields are
set up by the transmitting antenna. The
induction field decreases rapidly in in-
tensity as the distance from the trans-
mitting antenna is increased. The
strength of the induction field is neg-
ligible a short distance from the trans-
mitter. But the radiation field decreases
less rapidly in intensity as the distance
increases. If signal strength is meas-
ured quite close to the transmitter loca-
tion, chances are that the induction field
is the predominant one checked. At a
distance from the transmitting antenna
equal to the transmitter wavelength di-
vided by 2 7r, the radiation and induc-
tion field intensities are approximately
equal.

The induction field is of little inter-
est to the practical TV technician, since
measurements are made at such a great
distance from the transmitter that in-

ductive effects are not present. In order
to encounter a strong induction field, it
would be necessary to test within a very
few feet of a transmitting antenna oper-
ated in any of the twelve present-day
TV channels.

It is the radiation field which brings
picture and sound information to the
receiving point, and it is the strength
of this field that is of interest in receiver -
location field -strength measurements.

Minimum Intensity

Attenuation conditions, reflection phe-
nomena, polarization, and absorption
effects all are quite different on TV
frequencies from those in the broadcast
band and on the lower short waves. All
of this adds up to the fact that an im-
practically weak TV signal is more apt
to appear at a relatively nearby receiv-
ing point than is the case with lower
frequencies. The boundary at which the
signal strength has fallen to the mini-
mum value which will give satisfactory
TV reception with a conventional in-
stallation is the beginning of the fringe
area. Actual depth of the fringe area,
before the point is reached where the
received signal drops to a level no
longer useful, will depend upon condi-
tions in the neighborhood of the receiv-
ing antenna. Authorities have specified
the fringe area signal strength as 500
microvolts per meter. This means that
a TV receiver must be capable of full
performance at this signal intensity, in
order to operate satisfactorily within the
fringe area.

Because of their design, some TV re -
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ceivers inherently are more capable than
others of doing a good job with weak
signal input. This increased sensitivity
ordinarily is obtained through the me-
dium of higher gain in the IF video,
and sync amplifiers. Similarly, some an-
tenna arrays deliver stronger signal volt-
ages to the receiver input terminals than
those of different design. Antenna
height and placement likewise are fac-
tors often in the utilization of low field
intensities.

Many factors act singly or in combi-
nation to cause low field strength in a
given locality. Among these are dis-
tance from the transmitter; topography
of the region lying between transmitter
and receiver; channel frequency; nature
and type of buildings and other promi-
nent objects in the vicinity of the receiv-
ing antenna; and objects obstructing
the transmitter -receiver path.

Field Strength Meters

A TV field strength meter consists
essentially of a receiver which may be
tuned to each of the TV channels and
which actuates an indicating meter. In
instruments designed for accurate, quan-
titative measurements, the meter scale
is calibrated to read in microvolts. In-
struments intended for less demanding
indications have arbitrary meter scales
satisfactory for relative indications of
field strength. While the latter type of
scale does not indicate microvolts di-
rectly, it will show the magnitude of one
signal (or signal condition) with re-
spect to another.

Several portable field strength meters
lately have been placed on the market
for the technician. As a rule, the more
complex of these instruments use a su-
perhet front-end tuner. This is followed
with an IF amplifier and second detec-
tor. This last stage drives a simplified
DC vacuum tube voltmeter stage which

ANTENNA
INPUT
TERMINALS

FIG 2

IN2I

in turn actuates the indicating meter.
At the receiving location of interest,

the meter is connected to an exploring
antenna or to the antenna which is to
be used later with the receiver. The
tuner is switched successively to the
channels on which broadcasts arrive, the
antenna is rotated for maximum meter
deflection, and the reading recorded.

Commercial Meters
Commercial meters include the fol-

lowing, which are listed alphabetically
rather than as to specific merit: AP-
PROVED ELECTRONICS CORP., Mod.
A-460; 30-50 microvolts and 100-20,000
microvolts. A phone jack is provided
for aural monitoring of the received
signal. NATIONAL COMPANY, INC.;
a complete 7 -inch TV receiver with a
microvoltmeter added. The actual tele-
vised picture, as well as the meter indi-
cation, may be observed with this in-
strument. SIMPSON Mod. 488; 0-50,
0-500, 0-5000, and 0-50,000 microvolt
scales. A phone jack is provided for
aural monitoring of the received signal.
This instrument is exceptionally light in
weight. SIMPSON Mod. 351 TV An-
tenna Compass; consists of a sensitive
DC microammeter, germanium diode
signal rectifier, and connecting cables.
Gives relative field strength readings
when connected to the video electrode
of the picture tube in the TV set.

TRANVISION Mod. FSM-1; Superhet
type with indicating microvoltmeter.

Makeshifts
Figures 1 and 2 show makeshift FS

meter arrangements which have been
used by TV technicians. The first cir-
cuit employs a conventional TV booster
as an RF amplifier ahead of a rectifier
and indicating DC microammeter. The
meter rectifier is a bridge circuit com-
posed of four 1N56 high -conduction
germanium diodes. This rectifier setup

vGLTAGE GAIN
1000 MIN

UNMODULATED
SIGNAL GENERATOR
50-230 Mc.

HETERODYNE - TYPE METER

1 N34

0-100
DC MICROAMMETER

-RTM-

gives maximum meter deflection on
weak signals. A calibration chart or
curve, in which microammeter readings
are recorded against RF microvolts in-
put, may be prepared by means of a
standard signal generator having a mi-
crovolt -calibrated output attenuator.

The signal generator output is con-
nected to the antenna input terminals
of the meter. The generator output
impedance must be matched to the
booster input impedance. Generally,
the generator impedance will be some-
what lower than that of the booster, and
sufficient additional resistance (in the
form of carbon or non -inductive wire -
wound resistors) must be added in series
with the booster input to make up the
impedance.

The generator output impedance
may be 15 ohms, while the booster
input impedance is 300 ohms. The
impedance difference in this case is

285 ohms. In order to match the two
instruments, one 142.5 -ohm resistor
must be connected in each lead to the
booster.

The sensitivity of the setup shown
in Fig. 1 is governed entirely by the
gain of the booster. Furthermore, the
sensitivity usually will decrease as the
channel frequency is increased. This
necessitates making a separate calibra-
tion for each channel. A complete cali-
bration is very necessary, since the mi-
croammeter reading will not be exactly
proportional to signal strength. This is
because the 1N56 response curve is not
linear at the voltage level about which
this circuit operates. A meter -reading
ratio of 2 to 1 thus does not necessarily
mean that one signal is twice as strong
as another.

Heterodyne Detector

A somewhat different arrangement is
shown in Fig. 2. This is a silicon crys-
tal type heterodyne detector followed by
a high -gain audio amplifier, germanium
meter rectifier, and indicating DC mi-
croammeter. The heterodyning signal
is furnished by an unmodulated signal
generator tuneable from 50 to 230 Mc.
The generator is tuned to beat with a
desired TV signal, the audio section am-
plifies the beat note, and the 1N34 diode
rectifies the audio output voltage and
actuates the meter.

In order for this setup to be reliable,
the AF amplifier must have constant
gain, and the signal generator (or test
oscillator) must have constant output

to page 25

6 RADIO AND TELEVISION MAINTENANCE a. MARCH, 1951



GETTING THE

PROBABLY
no single piece of tele-

vision receiver equipment is more
disregarded than the antenna. Yet in
nearly all fringe areas, the antenna is a
chief cause for complaint about the
quality of reception. Where an ordi-
nary antenna works well, and the instal-
lation is near the stations to be received,
a haphazard setup may suffice; but in
the fringe areas, particularly where
there are all kinds of man-made inter-
ference, a top-notch antenna installa-
tion is often the difference between
profit and loss on a job.

It is assumed here that the reader is
familiar with the variety of antenna
types, and perhaps owns a good book
on antennas. We will indicate here
some items to look for in connection
with an antenna installation that will
prevent service problems involving the
antenna.

Basic Requirements

The fundamental requirements of a
good antenna system for TV include:

1. It should be installed so that there
are no reflections in the antenna system
which would cause smearing of the pic-
ture or distortion of the sound.

2. It should be so directed that there
will be no reflected signals from nearby
buildings or metal structures that might
cause multiple images (or ghosts) to
appear on the screen, and distortion in
the sound.

3. It should be so placed that the
pickup of interference from man-made
sources of TVI is minimal.

4. The system should be sufficiently
well designed that it is capable of pro-
viding good signal pickup on the low
TV band and the high TV band. This
is one of the most difficult requirements
for an antenna to meet.

It Makes the Difference
Between Profit and Loss

MOST OUT OF THE ANTENNA

By DAVID T. ARMSTRONG

Bear in mind that nearly 90 percent
of reception difficulties in the first 30
days are traceable to losses, distortions,
and interferences which affect the in-
coming signal before it reaches the first
rube in the RF or converter stage.

The television antenna is like the sec-
ondary of a transformer, of which the
transmitting tower is the primary. Take
a typical transformer and measure the
amount of voltage induced in it as you
rotate the secondary through 360 de-
grees. Obviously, position of the sec-
ondary of a transformer is important in
connection with the induction of a de-
sired voltage; likewise the position of
the antenna is most important since
nothing can be done to reduce the dis-
tance between the primary and second.
ary. It then becomes exceedingly im-
portant to position the receiving an-
tenna so that the maximum signal is
obtained.

Tall Mast Important
It is for this reason that a steel struc-

ture between an antenna and the trans-
mitting tower may become the second-
ary of the transformer and absorb much
of the signal that should go to the an-
tenna. There are ways of getting around
this in some cases, but none is better

300 OHM TRANSMISSION LINE

SHORTED PART
OF LINE

TT
ANTENNA TERMINALS

1/4 WAVE AT CHANNEL 4 FREQUENCY FOR LOW
BAND, WITH 5µµt CAPACITORS.

1/4 WAVE AT CHANNEL 10 FREQUENCY FOR HIGH
BAND, WITH 2µµt CAPACITORS

FIG.1 -RTM-

than erecting an antenna high enough
to get the signal over the intervening
structure. Where this is impossible
some less satisfactory method will have
to be tried.

Resonant Antennas

In modern television, resonant an-
tennas are the type generally used be-
cause for a given field strength the
maximal voltage will be developed in
an antenna that is resonant to the fre-
quency of the desired signal. This
means, of course, that the best reception
would be attained with, say, seven sep-
arate antennas for seven separate
channels; but this is a ridiculous an-
swer to the problem.

An antenna has a certain amount of
inductance, capacitance, and resistance
which help it to act like a resonant cir-
cuit. The inductance and capacitance
are not lumped as they would be in a
single coil or condenser, but rather dis-
tributed along the length of the an-
tenna. The ungrounded antenna then
will be resonant whenever its total
length approximates a multiple of the
half wave length of the frequency to
which the receiver is tuned.

A resonant circuit with a low Q will
have a broad response. The Q of the
antenna should be sufficiently low so
that the frequency response is broad
enough to cover at least seven channels,
separated as far as channel 2 and 13.
The Q of the resonant circuit for the
antenna depends upon the diameter of
the conductors in relation to their
length. When the diameter is large,
the inductance per unit length decreases
while the capacity per unit length in-
creases. This means that a decreased
L -C ratio causes the Q of the equiva-
lent resonant circuit to become low.
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Conversely, when the diameter of the
conductors is small, the L -C ratio is in-
creased, with a resultant increase in the
Q of the resonant circuit.

A half wave dipole then, made with
quarter wave elements using two-inch
diameter tubing, will operate over a

much wider frequency range than a di-
pole made with /8 -inch tubing. Too
many installation men use the cheaper
product without regard for the effect
this may have on the range of fre-
quency that must be covered. When
you need range of coverage from Chan-
nel 2 to 13, an antenna with 1/2 -inch or
3/4 -inch tubing will be more effective
than one with thinner tubing.

Antenna Selection

The particular type of antenna used
and the transmission line connecting it
to the receiver will vary from installa-
tion to installation, depending upon the
local conditions. Some of the basic
factors which influence the antenna se-
lected and its installation are:

1. The exact location and height of
the array. Use a sensitive field
strength meter to measure signal
strength, if it is at all possible, and
find the best spot for the tower.

2. The man-made noises originating
near the antenna which would be likely
to affect the transmission line.

3. The possibility of multiple signal
paths that may be picked up by the
antenna, the transmission line, or the
receiver itself.

4. Whether the high and low band
channels are located in the same general
direction from the antenna, or are in
widely separated positions.

General Recommendations

The following suggestions grow out
of much long and hard-earned experi-
ence with transmission lines:

1. If unshielded transmission line is
used, it should be of the outdoor type
to prevent excessive losses as a result
of weather conditions.

2. Avoid running the line inside any
type of conduit as this will change the
characteristic impedance.

3. Avoid splices in the line; run a
single continuous piece of transmission
line if it is possible.

4. Caution the customer not to paint
the line, particularly with a lead -base or
aluminum paint.

5. Run the transmission line through

a hole in the window casing or through
a hole in the wall of the house.

6. If there is a run of more than five
feet inside the house, particularly a run
under a rug, use the heavy outdoor type
line. This type may be run up to 20
feet under the rug without adversely
affecting impedance.

7. In running the indoor line along
moldings, use standoff insulators. Be
sure to keep the indoor transmission
line away from radiators, pipes, and
metal objects.

8. Use a lightning arrestor with ev-
ery installation. Be sure to use the
special type for TV which does not
change the characteristic impedance of
the line and which protects both sides
of the line.

There are other suggestions that
could be made, but these are basic.
Following them is likely to help in
making a satisfactory installation.

Servicing Hints
Here is a quick check on the proper

orientation of a TV antenna. Discon-
nect the transmission line from the
receiver and touch one antenna termi-
nal and then the other. If there is

much change in the picture received it
may be due to improper positioning of
the antenna. It helps to make this
rough test with the contrast control set
where the picture is fairly light.

It is urged that you make it a prac-
tice to use two separate transmission
lines for good high -low TV reception
from the low frequency antenna and
the high frequency antenna. Both lines
should be twisted one turn per foot in
the conventional manner, should be
kept at least 12 inches apart and should
be held firmly in place with standoff
insulators spaced about four feet apart.

There may be a point between the
receiver and the antenna terminals
where a piece of tinfoil wrapped around
the transmission line will improve the
picture brightness. Find this spot for
each separate transmission line, when
there are two, and fix the metallic foil
firmly in place.

Standing Waves
Standing waves in the transmission

line, or a mismatch in impedance
(caused sometimes by proximity to for-
eign objects) may be eliminated some-
times by use of a matching stub made
from about 40 inches of transmission
line. Remove the insulation from the
ends, baring the wire. Connect two of

the bare wires together, thereby short-
ing one side of the transmission line.
Connect the remaining two to the an-
tenna terminals where the antenna leads
are. If there is improvement in picture
quality, shorten the stub an inch at a
time until there is no further improve-
ment in picture quality. The standing
waves in the line will then be dissi-
pated. A simple test for the existence
of these standing waves in connection
with this matching stub is to squeeze
the transmission line between the fin-
gers at six-inch intervals from the re-
ceiver terminals to about five feet from
the receiver. When there is no im-
provement in the picture upon squeez-
ing the transmission line the standing
waves have been balanced out.

Some types of common interference
can be minimized considerably by using
a quarter wave stub of 300 ohm trans-
mission line with one end shorted.
From the other two ends connect a low
value capacitor, something like 2 to 5
mmf, in series with the transmission
line where it connects to the antenna
terminals. This is a type of absorption
wave trap and will have the effect of
preventing any change in the R -F re-
sponse curve, which might result in
impairment of picture detail. (See
Figure 1.)

Inevitable Losses

A survey of the antenna installations
in any given neighborhood will reveal
to the practiced eye of a careful work-
man that there are many sloppy and
inadequate installations which are rob-
bing much of the signal strength pres-
ent and preventing it from getting to
the receiver where it will do some
good.

Consider the losses that are inevitable
in a good installation. Perhaps these
figures will help the serviceman take
his work a little more seriously. In an
area where the field strength is of the
order of 5000 microvolts there will be
losses in a good installation of such
magnitude that only about 1000 micro-
volts will be delivered to the antenna
input terminals. These losses are pri-
marily the result of the connection of
the antenna to the transmission line
and the connection of the transmission
line to the antenna terminals. If it were
possible to connect the antenna directly
to the antenna terminals the loss would
still be about 50 percent. For good and

± to page 28
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INGt AREA SERVICING
Problems May Often Tax Your Ingenuity

But They Can Be Solved
By RUDOLF F. GRAF

ALTHOUGH television receivers,
upon leaving the factory, are prop-

erly adjusted to give satisfactory recep-
tion on all channels, it is still the ser-
viceman who makes it possible, by his
installation, to get pleasing and depend-
able reception at the final location of
the receiver. The installation of sets
in areas more than about 40 miles from
the transmitter, in the fringe areas, pre-
sents a number of problems. These dif-
ficulties, though they may at times tax
the ingenuity of the television techni-
cian, can be solved.

The factors which are involved in the
proper operation of the receiver are the
stability of the sync circuits, signal-to-
noise ratio, proper definition, interfer-
ence and sound. The elements involved
in obtaining peak performance in fringe
area installations are: the antenna, the
transmission line, the booster amplifier,
and the receiver itself.

Signal Strength
Let's see, first of all, determine what

we can expect in the way of signal
strength in a fringe area location. The
present allocation plan as set up by the
FCC specifies a field strength of 5,000
microvolts per meter for a primary serv-
ice area, and 500 microvolts per meter
for a secondary service area. The pri-
mary service area is generally found
within a radius of ten miles from the
transmitter, and the secondary service
area between that limit and the 30 -
mile mark. Within these confines most
commercial receivers will yield satis-
factory pictures with the usual installa-
tion.

We shall consider the problems
encountered when the field strength
drops to values of about 50 microvolts.

RUDOLF F. GRAF

Field strength is the intensity
nal at a certain distance from the trans-
mitting antenna. This intensity is a

measure of the number of microvolts of
the signal, from any one particular sta-
tion, which would be intercepted by an
antenna exactly one meter (3.281 ft.)
long. Hence the term 'microvolts -per -
meter." Usable pictures have been pro-
duced on the screens of television re-
ceivers in areas where the signal strength
was as low as 3 microvolts per meter.

The Antenna
The first and most important link of

the fringe area installation is the an-
tenna. It must have as high a gain as
possible and, if interference from other
stations is a problem, be sufficiently di-
rective to pick out only the desired sig-
nal. There are many good antennas on
the market, which may be stacked for
highest gain. We shall not go into all
the available types, but restrict our dis-
cussion to three antennas which are par-
ticularly suitable for fringe area work.
These antennas are most effective for
only one channel. To use them, a sep-
arate antenna is generally required for

of a sig-

each channel. These may be employed
in addition to an antenna which is used
only for other nearby stations.

Yagi Antenna
The Yagi is a very good fringe an-

tenna. Because of its flatness and sim-
plicity, it can be easily stacked for
higher gain. Its high front -to -back
ratio makes it ideal for rejection of co -
channel interference. Several Yagis can
be mounted one on top of the other on
the same mast, each cut and oriented
for a particular channel. For best fringe
area results, the antenna should be cut
at or near the picture carrier. If the
sound comes in too weak, the front di-
rector may be shortened by about five
percent to improve it. As many as four
Yagis may be stacked for higher gain.

Corner Reflector
The corner reflector has an excellent

front -to -back ratio (100:1), a narrow
beam angle, and a gain of approximately
10 Db over a simple dipole. The driven
element is mounted a half wavelength,
or slightly less, from the vertex of the
reflector and the reflector elements are
spaced one -tenth wavelength apart. The
two groups of reflector elements are
mounted at an angle of 90 degrees and
may be connected together electrically,
although that is not necessary. The
transmission line should be run out at
the rear of the reflector, in order to keep
the whole system as symmetrical as pos-
sible. The antenna should be used with
a 300 ohm line and is generally satis-
factory for reception on only one
channel.

Rhombic Antenna
If there is sufficient space available

for its erection, the rhombic antenna is
--->- to page 21
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`New

Developments`,

Techniques Used hy
Zenith In Its Test
System for

The Phonevision decoder unit, which is attached to the chassis of the subscriber's TV
set. This supplementary unit is shown as part of the receiver block diagram below.

"BOX OFFICrTUIVISION
By RICHARD L. BROWNE

IF TELEVISION broadcasting, as we
know it, cannot provide the pro-

grams the American public wants to
see, some form of box-office TV must
be found to supplement the present
commercial sponsorship of commercial
shows."

Those are the words of Wayne Coy,
chairman of the Federal Communica-
tions Commission, the group that will
decide, in a few months, whether the
"Phonevision" system is sufficiently
worthwhile for commercial licensing.

At the moment, of course, Phonevis-

R.F.
AMP.

SOUND
IF.

I ST
DETECTOR

MIXER

LIMITER

ion, which is the form of subscriber -
television backed and developed by the
Zenith Radio Corp., is under test in 300
homes in and around Chicago. This
test, which is claimed to be bringing
good results all around, will last until
March 31, for a 90 -day experiment
among a sample of the population.

If the first four weeks' results are any
criterion of the eventual acceptance of
the system, it is fairly plain that it will
be a success. For the families concerned
"bought" movies over television sets on
an average of just less than twice a
week for each installation during this
period; and each time, it cost a dollar

OSCILLATOR

VIDEO I.F.

DISCRI-
MINATOR

A GC.

VIDEO
DETECTOR

AUDIO
AMP.

PULSE
CLIPPER

SYNC
SEPARATOR

H
SYNC.

VIDEO
AMP.

PV
DECODER

< SPEAKER

<PICTURE
TUBE

H

SWEEP

I -CODED DRIVE

V

SWEEP

KEY INPUT

to see the program. The movies, to
make the results more interesting, were
all at least two years old, and were com-
peting with the latest releases being
shown in the city's theatres. In addi-
tion, about 20 percent of the audience
had already seen the pictures.

Decoding Units
Phonevision installations, at the re-

ceiving end, consist of decoding units
which straighten out the scrambled pic-
tures sent from the TV transmitter.
A decoder is a small supplementary
chassis installed within the set. The
signal, which keys the decoding process,
comes over the user's telephone wire
from the exchange station, on a carrier
which is at a higher frequency than the
audio band of the telephone, so that
telephone conversations are not inter-
fered with. A cable from the telephone
installation to the television receiver
brings the decoding signal into the de-
coder unit, while the main section of
the broadcast signal comes through
from the transmitting antenna in the
usual way.

The code signal, which originates at
the transmitter as the transmitted signal
is being regulated, is distributed through
the telephone exchange just at the time
specified by the subscriber. As out-
lined by Zenith, the subscriber would
dial a certain number in advance of the
program he wished to see. The figures
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Part of the Phonevision coder at the trans-
mitter. The "heart" of the system, the random -

noise tube, is circled.

which he dialed would identify him for
later billing purposes, and at the same
time would set the exchange mechan-
ism to send through the decoding sig-
nal throughout the duration of the pro-
gram he wished to see. This procedure,
however, is only the basic one. Addi-
tional details will be decided on when
and if the system is prepared for full-
scale operation.

Traffic Problems
Certain problems of traffic -handling

would arise, as might be expected, with
the prospect of a very popular program
which would be requested at a large
number of receivers throughout the lis-
tening area. These difficulties, it is ex-
pected, would almost solve themselves,
if the customers were willing to request
programs more than a few minutes be-
fore they started.

The code signal itself, which clears
up the scrambled picture at the receiver
while it is being jumbled at the trans-
mitter, shifts the video information in
the signal with respect to the horizon-
tal synchronizing pulses, so that part of
the time, the video seems normally
phased with respect to horizontal pulses,
and the rest of the time, there is a

noticeable phase shift. These two con-
ditions, or modes, are interchanged at
a random sub -field rate. Thus, the pic-
ture may be normal for several fields,
then out of phase for several more. The
changeover from one mode to the other
is determined by a noise source, so that
it will be entirely random, and thus sec-
ret. If the coded signal is tuned in on
a receiver which has no coder, the pic-
ture moves back and forth horizontally
on the screen, at an irregular rate.
With a decoder in operation, the key
signal causes the circuit to compensate
for the phase shift.

To allow for small variations in the
normal delays occurring in the trans-
mission of the key signal over the tele-
phone line, the key is sent from the
transmitter about one field before it is
used at the receiver. Synchronization
of the keying signal with the proper
field in the receiver is accomplished by
combining the key with a pulse from
the vertical sweep. Thus, the mode of
a particular field is determined by the
presence or absence of the keying signal
when the vertical pulse appears.

120 -Cycle Bandwidth
The bandwidth, then, which is needed

for the transmission of the key is about

Antenna of Zenith's experimental Channel 2
TV station in Chicago, center. At left is the

company's FM station antenna.

120 cps. The highest possible keying
rate, or change from one mode to the
other, is 30 per second.

Extra equipment needed at the trans-
mitter for sending Phonevision, that is,
the coder, consists of a unit inserted be-
tween the convention sync generator's
horizontal section and the horizontal

sweep and shading sections. In addi-
tion to shifting the video phase, the
coder also adds "jittered blanks" to the
signal, for the purpose of eliminating
low -frequency modulation of the signal
caused by the changing phase relation-
ships of the video and the steady blanks.
While the coder is producing these
variations in the transmitted signal, it
is also sending out the keying signal
for receivers.

Noise Generator
The first section of the coder unit,

the random key generator, is activated
by the normal transmitter vertical drive.
The vertical signal is mixed up with the
random noise pulses in a blocking oscil-
lator circuit, after the noise signal is

fed through a limiter for regulation.
The blocking oscillator can be set to
operate between 60 and 20 times per
second. In connection with a multi -
vibrator, alternate signals from the
blocking oscillator give square -wave
control signals. The square wave con-
trols an oscillator which operates at the
carrier frequency of the key signal. The
output from this stage is fed to the
link which connects to the receiver.

The oscillator output also is fed to
the part of the coder which generates
the horizontal drive for the camera,
monitors, and shading generators at the
transmitter. A gating circuit, actuated
by the oscillator signal plus the vertical
pulses, controls a single -trip multivi-
brator. Application of the pulses,
which are positive in the presence of
the key signal and negative in their ab-
sence, to the multivibrator, causes a
change in the mode of operation. The
change occurs at the time of the first

± to page 28

The scrambled TV picture as it is received without the decoding signal is shown at left. Video
information and horizontal sweep are out of phase port of the time, producing a picture which

shifts back and forth horizontally. Right, normal picture when the decoder is operating.
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Pushing Back the Fringe
AGOOD many television -less com-

munities are likely to have recep-
tion in the comparatively near future,
whether the new -station freeze is lifted
or not, thanks to a development brought
about by the Jerrold Electronics Corp.
of Philadelphia.

The new system, which operates on
the principle of the usual multiple -
receiver installation, like those now used
in many apartment buildings, hotels,
and dealers' stores, but expanded to sup-
ply as many as 25,000 receiver outlets
with usable TV signals, is already in
operation in several locations, which
are between 100 and 125 miles away
from the nearest transmitter.

Jerrold Electronics, which manufac-
tures the "Mul-TV" multiple receiver
system described in the July, 1950 issue
of RADIO AND TELEVISION MAINTE-
NANCE, is now prepared to install 150
of its large "booster antenna stations,"
as they might be called, at costs vary-
ing with the size of the installations.

Operation of System

The operation of the installations is
analogous to that of conventional mul-
tiple systems. A large tower, with in-
dividual antenna arrays cut to the proper
lengths for the channels to be received,
is set up on high ground near the town
to be serviced. The signal -boosting
equipment is installed at the antenna
tower, and the signals are then piped
through lines to the receiver outlets,
the owners of which subscribe, by a
monthly charge, to the service.

At the present time, the system is
operating in Mahonoy City, Pa., Astoria,
Ore., Bellingham, Wash., and Lansford,
Pa.

The Lansford installation, which uses
an 85 -foot tower, erected on the peak
of a nearby mountain, brings television
within reach of the residents of Panther
Valley, about 70 miles away from the
three stations in Philadelphia, a location
which is completely hidden by sur-
rounding mountains from line -of -sight
reception.

Business Possibilities

A boon to advertisers, to local deal-
ers in TV sets, and to station operators,
the installation opens up a new vista
of business possibilities which were
previously out of the question. At
Lansford, the sponsoring company of
what is really a community project in-
vested $30,000 in the system. Each
receiver connection to receive one sta-
tions costs $100, plus $25 for each ad-
ditional channel to be received. A
service charge of $3 monthly for the
first channel, plus $1.50 for every addi-
tional one, is also made. The group
originating the utility, the Panther Val-
ley Television Company, expects to get
its investment back within six months;
from that date, only maintenance of
the equipment will be required, and the
rest of all collections will be profitable.

One possible flaw in the system, the
fact that the spot commercials used by
Philadelphia advertisers will have little
use for local listeners, is being worked

out. In the future, it will be possible
for local advertisers to break into the
signal during the Philadelphia com-
mercial.

Double Reception Areas
Dealers in the town, who had almost

given up hope of ever being able to
profit from the huge public interest in
television, can now sell nearly all the
receivers they can supply. Since the
first news of the system was revealed,
groups of dealers throughout the coun-
try have shown great interest in the
system. Many station operators feel
that the arrangement could double their
effective listening areas, if enough of
the installations are put up. Accord-
ing to Jerrold President Milton J.
Shapp, it is possible to set up the
booster stations as much as 250 miles
from the transmitters, thus bringing
signals into thousands of unexploited
homes. For practical purposes, the in-
stallations could be thought of as en-
tirely new TV stations, operating on
network bases, which neither require
the heavy expenditures necessary for set-
ting up conventional broadcasting sta-
tions, nor violate the FCC rule against
new construction.

Supplementary Boosters
To maintain the high signal level

reached after the received signals are
put through the initial amplifier, which
provides gain of about 500, the cables
on the route from the antenna tower

-->- to page 28
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BUILD THIS SIMPLE
HOME APPLIANCE TESTER.

By HARRY F. LEEPER

SINCE most radio and television tech-
nicians are often called upon to do

some work on home appliances other
than receivers, it is a good idea to have
a test tool that will do the job without
tying up the conventional shop equip-
ment. Here is an appliance tester that
will do much of the work coming into
the shop, and that will do some things
that could not be done with radio and
TV instruments, without a number of
special adapters.

This piece of equipment, which can
be easily and cheaply assembled from
parts found in the shop, consists of an
AC voltmeter, a standard two -outlet
fuse block, a dummy female receptacle,
and a pair of iron prongs, like those
found on the older flatirons or other
devices.

Mounted on a sheet of press board,
and fitted into a woden case, the sockets
of the fuse block are connected in series,
while the voltmeter is hooked up across

The complete home appliance tester in its case. AC
voltmeter is optional, may be replaced with a pilot
light to show when the tester is activated. Dummy
receptacle in the lid of the case holds power plug when

it is not in use.

the line voltage input. The dummy
receptacle, left open, is mounted on the
box cover, and rile

Prongs
provide

pl.( >figs, connected

connected together behind the panel
a test for appliance cords suspected.

of open circuits.

together in the rear, are mounted on
the press -board panel.

For use, a screw -in receptacle is in-
serted in one outlet of the fuse block,

Appliance cord is tested for short circuits, below, left. Twisting and
folding the cord will reveal an intermittent short if it is present. When
the short contacts, the lamp will light. In the center, a heater unit,
which draws about 10 times as much current as the lamp, is inserted

and a 40 or 60 -watt lamp is screwed
into the other socket. The line cord is
plugged into a power outlet, and the
meter reads the line voltage, serving as
an indication that the unit is energized.

To check an appliance cord, the cord
is plugged into the receptacle. Twist-
ing and folding the cord will reveal in-
termittents, since a short circuit will
light the lamp. To find an open in the
cord, the female end is pushed onto
the shorted prongs mounted in the
panel, and the male plug is inserted in
the fuse -block receptacle. If the line is
open, then the lamp will not go on. If
the lamp lights up, however, the cord
is proved to be good.

For particularly stubborn cases of in-
termittent operation, a heater unit can
be substituted for the lamp. The heater
unit, drawing about 660 watts, puts a
greater load on the cord, of course, and
is more likely to reveal the break.

± to page 29

in the socket to put a greater load on the suspected cord. At right, a
flatiron is tested and found to be good, since the lamp lights up. In
this test, care must be taken to avoid shock at the bare prods of the

test leads, which are in series with the power circuit.
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Design and Service Data on

TELEVISION PHAMPLIFIIRS

Parts arrangement in a typical all -channel TV
booster. Note selenium rectifier and use of
a single tube, a duo -triode used for two -stage

amplification.

THE fact that best reception of tele-
vision stations can be had over a

"line -of -sight" path has challenged radio
engineers to find means of extending
this range over the horizon.

One approach to increasing the num-
ber of elusive microvolts which get
down the lead-in and into the first stage
of the TV receiver has been to erect
complex multi -element antenna arrays.
A second approach has been through
the development of antenna preampli-
fiers.

In addition to the signal increase, an
antenna booster for TV receivers will
add to the selectivity of the set, so that
better image rejection can be effected.
This will result in reduction of inter-
ference from stations in the 88-108 Mc
FM band and from amateur and other
RF signals which may, through hetero-
dyning with the TV set's local oscillator,
cause interference with the picture. A
further advantage of the added selec-
tivity is the reduction of interference
from local oscillators of nearby tele-
vision receivers.

By NORMAN L. CHALFIN

Different Circuits

Many different circuits have been em-
ployed in TV preamplifier application.
One of these, shown in Fig. 1, employs
a 6AK5 or 6AG5 pentode RF ampli-
fier with a standard L -C circuit as the
tuned element. This tuned element
may be either on the grid, as shown, on
the plate, or on the cathode. The oper-
ation of the tuned -grid and tuned -plate
circuits are familiar to most technicians.

One feature which is often used in
TV boosters is a resistive -load balanced
input as in Fig. 3. This arrangement
reduces the likelihood of standing
waves, which mar the clarity of the
image.

Narrow Band
It will be obvious by this time that

while the circuit shown is a good am-
plifier with considerable gain, the use of
lumped constant L -C arrangements with
variable capacitor does not allow a wide
range of tuning. To cover the ranges
from 50 to 88 Mc and 174 to 216 Mc
fully, one must switch for two tuned
circuits, each covering one of these
ranges. A ratio of two to one for tun-
ing is the most practical obtainable
with L -C combinations employing a
variable capacitor. A further feature
of L -C circuits is their higher Q with

Under chassis view of the booster. Twelve -
position selector switch can be seen, with coils
attached. Short connecting leads are particu-
larly important in replacing any parts of TV
boosters, since losses and noise are easily

introduced.

the consequent narrow band pass char-
acteristics.

This narrow band pass can, however,
be used to advantage for those sets that
have appreciable dips in their IF band-
pass characteristics. The booster can
make possible selection of a frequency
band to fill in the dip; this may not
necessarily provide much gain although
picture fidelity may improve. A band
switch, however, can cause considerable
circuit losses, reducing overall efficiency.
Thus a lumped -constant booster circuit
with a variable condenser and 2 -band
switch will have less gain than a booster
of the same type for each band. Some
commercial boosters have a cut out
system wired to the on -off switch, as
shown in Fig. 2. This is a five -pole,
three -position switch. The third posi-
tion is for switching high to low band.

High -Low Switch
The high -low band switch can be a

second wafer on the same shaft with
the three -position, five -pole switch. The
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second wafer has two poles and three
positions. All the wiring necessary for
these switching operations is likely to
result in more losses. In spite of this,
however, the amplifiers will still have
useful gain.

Fig. 3 shows one way out of the prob-
lem of switching in a unit employing a
6J4 tube. If the 6J4 is not used, a
6J6 with the elements of the two tri-
odes tied in parallel operates in the
same circuit. A pentode could be used,
too, but this requires more parts. This
same arrangement is sometimes used in
grounded grid application for coaxial
input. In that case, position 1 is tied to
ground at the input and the coax goes
between position 2 and ground. The
resistor R2 should be equal to the coax
impedance for the coax application.

Wiring Precautions
When servicing boosters like that

shown in Fig. 3, the usual wiring pre-
cautions should be observed. These
apply as well as to all the other circuits
described here. All grounds should be
wired to a common point. This can be
very practically accomplished by bring-
ing a piece of bus bar up from the cen-
ter shield on the bottom of a seven pin
miniature socket. All resistors and con-
densers that go to ground should then
be brought from the socket terminal to
this ground.

In working on the coils to the selector
switch, it is important that all con-

 nections of the coils come as close as
possible to the switch terminals. The
coils which provide selection of chan-
nels from 13 down to 7 (6 turns) can
be a single coil stretched so that each
turn touches one switch position. The
balance of the coils are wired as closely

as possible to the switch. With some
switches just a single strap of wire
forming the 7-13 channel tuning coil
can be arranged, as in the early RCA
Tuner.

Each individual coil should be per-
fectly concentric for best results. Some
tuning adjustment may be required.
This is accomplished by spreading or
squeezing the turns together. Squeeze
to lower the resonant frequency. Spread
to raise the resonant frequency.

Wiring should be point to point and
all leads should be as short as possible.
Where a greater length is necessary, it
should be allowed only at the ground
or end, the shortest possible lead going
to the hot side. This applies, of course,

as a general rule for wiring all high fre-
quency apparatus.

Tuned Grid -Tuned Plate

The tuned circuit of Fig. 3 can, as we
mentioned before, be employed in the
grid circuit as well as in the plate cir-

cuit. One commercial booster uses a
tuned grid, tuned plate RF amplifier
employing additive inductance tuning.
The tube is a 6AK5. For such a circuit
(Fig. 4), it is important that the grid
and plate tuning elements be isolated
from one another. This can be done by
setting a shield between the switch
wafers and wiring. (This is employed
in some Jerrold boosters.)

Many other arrangements are possible
for boosters involving more than one
stage. Since impedance matching with
inductances over the wide range re-
quired for television receivers is rather
a complex matter a resistive match is
desirable. Photographs are shown of
the mechanical arrangement employed
in such a booster.

The unit in the photographs was
made with a selenium rectifier power
supply derived from the line. This
supply is shown diagrammatically in
Fig. 5.

The tuning coil assembly for this in-
strument is the same as that for the 6J4
booster in Fig. 3. This unit, however,
uses a 12AT7. It is just as well, though,
to use two 6J4 tubes or two 6C4's, with
RF chokes (Z-144 Ohmites) in each leg
of each filament.

The two tube arrangement can oper-
ate slightly better, because there is

some loss due to the degenerative action
of feedback coupled through the com-
mon filament of each section of the
12AT7.
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Some of the inter-
esting new items be-
ing made available
currently in the Radio
and TV service field
are presented in this
column. For further
information, write to:
Products Editor, RA-
DIO AND TELEVISION
MAINTENANCE, P.O.
Box 867, Atlantic City,
N. J.

WIDE -BAND BOOSTERS

Two new television antenna boosters
have been developed by Industrial Tele-
vision, Inc. Called the "Autobooster,"
the first of the units is an automatic,
broad -band unit for a single receiver,
while the second device, the "Multi -
booster," is intended for use in multiple
installations.

The Autobooster, which covers both
the TV bands and the FM band, with-
out tuning or switching, turns on and

off the receiver through a relay. With
two 6BC6's, it is said to give 9x gain
on the low TV band, and 5x gain on
the high band. It has provision for
either single or double input, permit-
ting separate high and low -frequency
antennas and leads to be used without
switching.

The Multibooster, which uses similar
circuits to those of the Autobooster, is
also automatic in operation, and con-
tains separate high and low -band gain
controls. Where excessive local oscil-
lator radiation is a problem, the maker
recommends use of this unit in conjunc-
tion with the Autobooster.

-- T M-
TWO-STAGE TV PREAMP

The "Super Skychief," a new, two -
stage television preamplifier is now be-
ing produced by the Mark Simpson
Mfg. Co.

The two -knob control, which is re-
ported to prevent overloading of the
receiver, provides exact gain control.
When the booster is turned off, the set
will operate through a direct connection
to the antenna.

Containing eight tuned ciruits, which

the manufacturer claims assure "bal-
anced" picture gradation and sound am-
plification, the unit is said to give uni-
form gain on all channels, with full 4.5
Mc bandwidth.

A pilot light and switch are included
in the booster, as is a receptacle for the
AC plug of the television receiver. The
set may also be turned on and off by
means of the booster switch.

-ATM -----

MANUAL ANTENNA ROTATOR

A new television antenna rotator,
which is operated manually, is the
Select -A -Beam, developed by Neo Prod-
ucts. The mechanism, which is driven

by a worm gear, can be operated by
either an outdoor or an indoor control
box.

Weighing three pounds, the device
is equipped with guy wire anchoring
lugs, and is claimed to fit "any standard

antenna, whether for home receiver or
for amateur transmitter and receiver."

The rotator turns the antenna through
360 degrees. A mechanical meter to
indicate orientation is included with the
control box. - T M -
LIGHTNING ARRESTER

A new lightning arrester with two
sawtooth contacts, for standard TV trans-
mission line, has just been put on the
market by LaPointe-Plascomold.

Part of the Vee-DX line of antennas
and accessories, the new device is sim-
ilar to the company's RW-204 arrester,
which handles four -wire or two -wire
line, but takes only two -conductor line,
and is sold at a lower price.

- T -
REDESIGNED BOOSTER

In order to cope with allocation dif-
ficulties, the Regency TV booster has
been redesigned. The new model,
called the "DB 410" by the manufac-
turer, is similar in appearance to earlier
models.

The unit contains
filar coils with push-pull triode connec-
tions for balanced output. Internal
impedance match accommodates either
300 -ohm twinlead or 72 -ohm coaxial
line. Bandwidth, according to the
maker, I. D. E. A., Inc., is sufficiently
wide for satisfactory operation on 12
channels.

The revised booster, like the com-
pany's other models, measures 41/2 by

to page 19
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In Fringe Areas

Promise Less Than

They're Likely to Get

D0 YOU remember wicked Tanta-
lus of Greek mythology whose

punishment in the lower world was to
be forever dying of hunger? Delicious
fruit dangled just above his head, but
whenever he reached forth his hand to
take it, the fruit drew back so as to
remain always just beyond the tips of
his fingers.

Many TV fans in the fringe areas re-
mind us of this wretched father of our
word tantalize. They seem to feel that
if they can just put another section or
so on their TV tower, can just get that
antenna up in the air a few more feet,
they will suddenly get perfect recep-
tion. My experience, and that of other
fringe -area TV installers does not bear
out this fond belief.

Miniature Eiffel Towers
In a true fringe area where it is pos-

sible to secure line -of -sight reception by
going up fifty feet or so, every extra ten
feet of antenna height may well show a
marked increase in signal strength; but
in an area such as the one where I
live-seventy miles from the nearest
television transmitter-it would be nec-
essary to put an antenna one thousand
feet in the air to approach line -of -sight.
While some of the miniature Eiffel

JOHN T. FRYE

towers sprouting from rooftops these
days make one hesitate to say that such
a dizzy height will never be achieved
by some TV fan with a bulging pocket-
book, certainly true line -of -sight recep-
tion will remain out of the question for
most people living at great distances
from TV transmitters.

These people have to depend upon
the TV signals coming down to them
through refraction or reflection of the
wave. Sometimes this occurs; at other
times it does not; but an impressive
amount of evidence indicates that when
the signal is really coming in, it will be
picked up just about as well on an an-
tenna that is fifty feet in the air as on
one that is twice that high; and, by the
same token, when the signal is not being
bent or reflected into the receiving lo-
cation, neither the fifty -footer nor the
hundred -footer will be able to pull it in.

Diminishing Returns
I'm certainly not arguing that no

height at all is necessary. I contend
that after you have the antenna several
wave -lengths above ground, the law of
diminishing returns sets in very rapidly
and makes shoving the signal -sniffer on
up into the stratosphere scarcely worth
the added cost, trouble, and danger. Of
course, when raising the tower -height a
few feet enables the antenna to clear the
top of a nearby building or power line
directly in the path of reception, that is
a different question.

It must be remembered that raising
the antenna necessarily increases the
length of the lead-in and the accom-
panying lead-in losses. There must,
then, be a really substantial increase in
signal -interception at the antenna to
insure a noticeable increase in signal
delivered to the set. That is why ex-
periments with a telescoping mast are
likely to be quite misleading unless the
lead-in is shortened each time the an-

tenna is lowered. It is unfair to saddle
the lower antenna positions with the
unnecessary lead-in losses of the greater
elevation.

We all have experienced cases where
raising or lowering the antenna a few
feet has resulted in marked improve-
ment in reception, but I look with con-
siderable doubt on the theory that this
proves TV signals exist 'in the form of
"space loops," "ether swirls," or "strength
layers." It seems much more likely that
the change in antenna height results in
a change in its impedance, producing a
more favorable match at either the an-
tenna or receiver. Possibly a standing
wave on the lead-in moves up or down
so as to deliver more power to the set.

Critical Heights
Then, too, hams have long known

that there are critical heights above vir-
tual ground (not necessarily the earth -
level) that greatly favor reception of
signals arriving at certain vertical an-
gles. It is quite possible to shift the
elevation of the antenna a few feet,
especially when it is not too high to
begin with, so as to throw out the wel
come -mat for a signal coming in on a
particular "glide path." Moreover, if
the signals consistently arrive at or near
that angle, the shift in elevation can
easily produce a permanent improve-
ment.

"Standard" Installation
A local TV installer, with nearly a

hundred fringe -area installations to his
credit, has done considerable experi-
menting on his own. He told me that
he has just about "standardized" on an
installation system for this weak -signal
area. The antenna is put up about 50
feet above the ground, the tower usu-
ally mounted on the roof. The lead-in
passes directly through a small hole

± to page 30
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TV SERVICE

"T ELEVISION SERVICING," a new
handbook covering complete pro-

cedures in the maintenance of receiv-
ers, has just been put out by McGraw-
Hill. In simple language, the book,
which was written by Solomon Heller
and Irving Shulman, shows exactly how
to locate and correct the common
troubles encountered in TV work, with
test pattern analysis, installation, effects
of component breakdown, and other
sections devoted to specific aspects of
television.

Priced at $6.00, the volume contains
434 pages.

Troubles outside the receiver itself
are also covered, with explanations of
the causes and cures of many types of
interference, noise, weak signals, exces-
sive signals, and other difficulties. In
the parts of the book which deal with
internal faults, the book gives directions
on isolating the trouble to sections of
the set, then on narrowing the possi-
bilities to the exact part which is
defective.

-R T M -
SERVICE BUSINESS
HOWARD W. SAMS & Co. is the

publisher of "Making Money in
Television Servicing," a new work de-
scribing, as the title suggests, methods
of finding out the necessary economic
facts that are required for the success-
ful operation of a service shop.

The technical requirements, the state
of the industry, the nature of business
prospects in particular areas, and many
other factors are of the highest impor-
tance in maintaining a business. This
book shows the reader just how to find
out for himself what procedures he
should follow for profitable operation.

Among the information included is
material on contractual relationships
set up between dealers and service or
installation agencies, as well as those
made between consumer and service
company.

Pitfalls to avoid in business, as well
as sound procedures to follow, are out-
lined. As the author, Eugene Ecklund,
presents it, the material may well pre-
vent some of its readers from being
forced out of business.

With 136 pages, the book sells for
S1.25. -N. L. C

VTVM BOOKLET

DIFFERENT types of vacuum volt-
meters, their adjustment, operation,

and use are covered in a new book re-
cently prepared for Sylvania Electric by
Rufus P. Turner.

The 48 -page booklet will be available
to dealers buying Sylvania TV picture

tierticioo Radio

and Trinision
a Iacono' Tithe

lolloieter

tubes through distributors, from April
1 to May 31. After that date, it will be
sold at $1.00 per copy.

Divided into five chapters, the book
gives radio receiver, audio amplifier, and
television receiver tests and measure-
ments. Full title of the book is "Servic-
ing Radio and Television with a Vacuum
Tube Voltmeter."

-R T 81-
TV ACCESSORIES CATALOG

LAPOINTE-PLASCOMOLD
Corp. has

1--' just issued its new 1951 catalog of
television antennas and accessories.

In addition to detailed descriptions of
lightning arresters, a three-way switch
box, an antenna impedance matching
device, and the company's line of an-
tenna towers, a section of general infor-
mation for the servicing trade is in-
cluded. Installation instructions, tech-
nical specifications, and other material
is included, relevant to the antennas
presented, along with information on
ordering. -R T -
GE REPLACEMENTS

REPLACEMENT parts for sets pro-
duced between October, 1945, and

December, 1950, by General Electric
Co. are listed in the company's new

"Radio and TV Replacement Parts Cata-
log," a 144 -page, cloth -bound volume.

A feature of the new compilation is a
cross reference between drawings and
part numbers. Also included are two
change -of -address cards, to facilitate
mailing of supplementary loose-leaf
sheets.

Among other features of the catalog
are alphabetical listing by part num-
ber, complete part descriptions, set
models in which the various parts are
used, list prices, and a revision service.

-ATM-
AUDIO EQUIPMENT

TWO NEW editions of semi -tech-
nical booklets by G. A. Briggs, on

audio equipment have just come out.
The third edition of "Loudspeakers-

the How and Why of Good Reproduc-
tion," thoroughly covers the subject of
loudspeaker operation, with chapters of
impedance, sound levels, frequency re-
sponse, power, resonance and vibration,
and other subjects of equal interest to
audio fans. Illustrated with many dia-
grams, the book also gives details on
baffles and speaker housings.

"Sound Reproduction," in its second
edition, is Mr. Briggs' explanation of
the sound field to music lovers who are
not technically educated. The handling
of the subject is complete enough that
even technicians will be able to learn
much -from it.

Both booklets are available from the
British Industries Corp., New York.

-A. G. C.
--RTM--

COMPONENTS CATALOG
cTACKPOLE CARBON COMPANY,
" Electronic Components Division, re-
cently issued a 42 -page catalog includ-
ing descriptions of both new and al-
ready -established components for the
trade.

In addition to standard lines of re-
sistors, fixed and variable, the items
mentioned in the catalog include line
and slide switches, iron cores, choke
forms and capacitors. Among new
lines shown are various controls,
switches, non-metallic "U" and "E"
cores, width control and segmented de -

to page 28
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Products for
the Trade
--)"- from page 16

51/2 by 33/4 inches, and utilizes a single
tuning knob. One exterior change is
the addition of a new gold -colored
panel for the dial face. There has been
no change in price.

-R T M -
ROTARY SWITCH

Solid silver contacts are included in a
new rotary switch developed by Leeds
and Northrup Co. Contact resistance in
the unit, which is designed for precision
apparatus, is about .001 ohm.

Electrical strays are also low in the
switch, the manufacturer states.

Available in combinations from sin-
gle pole, 12 position, to 6 -pole, 12 posi-

j
tion, the switch, which is a shorting
type, has an adjustable detent, with a
screw for setting torque to the exact
pressure desired.

Current handling capacity is one am-
pere at 110 volts, 60 cycles. The unit
is tested for 100,000 revolutions.

R T M -

OSCILLATION ELIMINATOR

4Tnacani

Barkhausen oscillations in horizontal
output tubes can be eliminated with a
new device put out recently by Perfec-
tion Electric Co., the "B. 0. Eliminator."

The eliminator, a magnet -clip device,

which is slipped over the offending tube,
is reported by the maker to remove the
effect, in most cases, of Barkhausen os-
cillation, which is radiated from the
screen grid of the horizontal output
tube to the television set's front end,
and which causes vertical black bars to
appear on the picture. The effect is
most noticeable in fringe areas.

For installation, the unit is put on
the tube, and moved up or down and
rotated until the bars disappear from
the picture. -R T M -
SINGLE -STAGE PREAMPLIFIER

Continuous, one -knob tuning is a
feature of the new booster just devel-
oped by Standard Coil Products Co.
High gain on all channels is claimed
for the unit, with the single stage oper-

ating at a low noise factor. Printed cir-
cuits are used in the booster.

The device is made in a dark -brown
plastic cabinet. It is called the "B-51
Standard Booster."

R T M

17 -INCH RECTANGULAR

The Tube Department of
just announced production of
metal, rectangular picture

RCA has
a 17 -inch,
tube-the

first metal rectangular to be put on
the market.

Labeled the 17CP4, the new tube has
a high voltage rating of 16 Kv. De-
flection angle is 70 degrees on the di-
agonal, and 66 degrees horizontally.
The ion trap requires only a single -field
external magnet. Picture area is 145/8
inches by 11 inches.

Use of metal for the shell, the com-
pany says, permits use of higher qual-
ity glass for the face plate than is pos-
sible in all -glass kinescopes. The face
plate is made of frosted Filterglass.

The tube's overall length is about 18
inches. -R T -
SHOP LADDER

For stock rooms
new ladder, made
Company, has been

or service shops, a
by the Ballymore

announced.

Mounted on casters which retract
when a person steps on the ladder, the
device is made of tubular welded steel,

with expanded -steel steps for non -slip
traction.

The ladder is 30 inches high, 48
inches long, and 171/2 inches wide.
The top step has a 20 -inch tread, while
the other steps have 7 -inch treads. The
ladder is finished in aluminum paint.

-RTM---
NEW WRENCH

Rack-and-pinion is utilized in a new
wrench recently introduced. Desig-

nated the "Power -Grip," the tool has an
angle head, to afford heavy pressure in
ordinarily inaccessible spots. Thickness
of the head is Vs inch, while the
wrench's overall length is 51/4 inches.
The jaw opening ranges from zero to
more than 1/2 inch.

Made of alloy steel and guaranteed to
be unbreakable, the wrench is finished
in a dull black, with polished straps.

to following page
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Products for
the Trade

from preceding page

PRECISION POTENTIOMETER

Linearity within plus or minus 11/2
percent is claimed for a new precision -
built potentiometer now being pro-
duced by Clarostat.

Developed to meet growing demand
for precision components, the new con-
trols are being manufactured in limited
quantities. With mechanical tolerances
held as close as plus or minus 0.00025
inch, the unit is reported to operate de-
pendably over extreme ranges of tem-
perature, humidity, altitude and baro-
metric pressure, and is treated to with-
stand fungus growths and corrosive con-
ditions without loss of efficiency. A sil-
ver contact is used to ride on the wind-
ing and contact rail.

g T m

FIVE -INCH 'SCOPE

The Model 640, a new five -inch os-
cilloscope, has recently been put out
by Hickok.

With a wide -band amplifier, the fre-
quency response of which is zero to 4.5
Mc, the instrument has 10 mv-per-inch
sensitivity on the vertical DC and AC

amplifier, with sensitivity switch in
high position, and 25 mv-per-inch char-
acteristic with switch in low position.

Input impedance is two megohms,
while direct connections to both hori-
zontal and vertical deflection plates are
provided for.

Linear time base from two cps to
30,000 cps is available, with either re-

current or driven sweep.
Modulation on the "Z" axis so that

15 volts capacitatively coupled to the
grid of the CR tube will blank the trace
fully at normal intensity is possible.

R T M -

RESONANT CAPACITORS
Reduced cost and improved IF filter-

ing are features claimed for new res-
onant capacitors put out by Aerovox.
The units, which act as series resonant
circuits, are designed primarily for by-
pass use.

The resonance, which occurs in the

425-485 Kc range, is achieved by wind-
ing sections of the foil so that induct-
ance is increased. With a certain place-
ment of the tabs, the resonance is con-
trolled to fall in the IF band.

The condensers are available in three
standard values -0.05, 0.1 and 0.2 mfd,
400 WVDC. -RTM-

MINIATURE TUBE CAP

For use with 1X2 or similar Imma-
ture tubes, a new high voltage, low -loss
tube cap, with the wire molded into
the plastic cover as an integral unit,
has been developed.

Described by the manufacturer, Al-
den Products Co., as the 90 ISTL, the
cap has a long skirt designed to pre-
vent danger of flashover from cap to
chassis when operated at high voltages.
Minimum strain on leads is said to
result from the insulating molding,
which is made of flexible polyethylene,
while the design of the contact itself,
with two smooth curved surfaces, is

claimed to reduce the effect of corona.
-R T M-

DEVELOPMENTS IN THE NEWS
New Tube for Color TV Shown

Los ANGELES-The newest invention
for use with the CBS color television
system, a tube using a rotating color
phosphor disk within the envelope, was
shown here recently by its inventors,
Eugene Singer and Dr. Irving Rehman.

At the demonstration, which utilized
the first working model of the tube, the
Rehman-Singer system included projec-
tion of the tube image on a screen.
Singer, a television set manufacturer,
said that the greater light transmission
of the tube permits projection on a
screen of any size. He said that the
previous arrangement of a disk rotat-
ing in front of the tube reduces the
light output by 80 percent.

The tube can also be used for black
and white pictures, the inventors said
in a public announcement. They also
said that, due to the war emergency, it
would probably be some time before
commercial exploitation of color TV is
possible, and that they are working on
an adaptation of the unit for military
use.

Bureau of Standards Develops
Accurate, Stable RF Generator

WASHINGTON-Extremely simple de-
vices which produce voltages at a very
low impedance and at a wide range of
frequencies have recently been invented
and developed by M. C. Selby of the
National Bureau of Standards here.
Known as "RF micropotentiometers,"
they provide accurate voltages from one
to 100,000 microvolts without the use
of attenuators at frequencies up to 300
megacycles and above. Thus, conveni-
ent standards of low voltages are made
available which should greatly reduce
equipment and shielding problems en-
countered in calibration of present-day
commercial voltage generators, attenu-
ators, voltmeters, and other radio -fre-
quency equipment.

The micropotentiometers should
prove especially useful in measurements
of radio receiver sensitivity. Here the
large disagreement between various
standard voltage generators at high fre-
quencies and low voltage levels has
been due to three major causes. First,
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generator output impedance and re-
ceiver input impedance are not ordi-
narily known as functions of changing
frequencies. Second, extreme care is
necessary in using precision voltage -
dropping attenuators. Finally, the
long-time calibration stability of vac-
uum tube voltmeters is uncertain. For
these reasons, manufacturers of voltage
generators have not been able to guar-
antee the accuracy of their equipment
at all frequencies. Development of the
micropotentiometers now appears to
have removed most of the obstacles to
standardization of receiver sensitivity.

The new instruments consist essen-
tially of appropriately housed and
mounted current -carrying elements to-
gether with means for monitoring the
currents they carry. Their electrical
constants are simply determined by us-
ing known DC voltages and currents.
The current -carrying elements are an-
nular membranes, either metallic or
nonmetallic, of various radii, thick-
nesses, and electrical resistivities. Moni-
toring may be accomplished by means
of thermocouples, thermoelements, bol-
ometers, stable vacuum tube voltmeters,
or other devices whose indications are
independent of frequency. Thermoele-
ments have been used in measurements
of one to 100,000 microvolts at fre-
quencies from zero to 300 Mc and also
for 100,000 microvolt measurements in
the region of 1000 Mc.

These micropotentiometers are the
first low -impedance (of the order of
milliohms) devices which provide r -f
voltages in the microvolt range and
which make these low voltages avail-
able without the use of attenuators.
They thus provide useful tools for many
problems where constant voltage and
low voltage sources are required. The
devices are inherently frequency insen-
sitive up to and above 300 Mc.

Extremely low and essentially non -
reactive output impedance facilitates
their use for checks and references with
standard voltage generators. They may
be used for direct calibration of per-
centage -modulation indicators. By
means of known voltage ratios, the mi-
cropotentiometers may be used to ex-
tend the range for checking attenuators
up to 120 db or higher.

In comparing the micropotentiom-
eters with other sources, such as a volt-
age -measuring thermistor bridge, abso-
lute reproducibility and agreement have
been limited only by the relative com-
plexity of the standards of comparison.
Verification of the exact frequency and
voltage ranges of the micropoteniom-
eters in terms of other independent
standards is still in progress at the Bu-
reau, along with other phases of design
and application. Probably the greatest

single difficulty encountered in this
work has been the lack of stable sensi-
tive receivers which can indicate one
microvolt (or lower voltages) at 100
Mc and higher frequencies with accu-
racies of 10 percent or better.

- T M -
FRINGE AREA SERVICING

from page 9
ideally suited for fringe and ghost
areas. This unit is characterized by a
high gain over a relatively broad fre-
quency range and can be made sharply
directional by terminating the closed
end of an 800 ohm non -inductive re-
sistor. If front -to -back ratio is impor-
tant, different values can be tried for
best results. It can also be made bidi-
rectional, by omitting the terminating
resistance. The characteristic imped-
ance of the rhombic antenna is 800
ohms, but for short distances a 300 ohm
line is satisfactory. For longer leads,
an open line with the wires spaced ap-
proximately 2 inches apart with a quar-
ter wave matching section at the an-
tenna is used. If the transmission line
must be run through an area of high
ambient noise, and it is necessary to use
a 75 ohm coaxial line, a balanced -to -
unbalanced transformer must be used.

Optimum Position

Not only is it necessary to use a high
gain antenna for good fringe area re-
sults, but it is also important that the
antenna be located in a so-called "space
loop." Such a spot can be located by
using a test antenna in this manner:
construct a simple test antenna, such as
a folded dipole, cut to the frequency of
the desired station. Mount the test an-
tenna on a light mast, about the same
height as that to be used for the final
antenna used. Locate the test antenna
at the desired site and orient it toward
the station.

Now move the antenna toward or
away from the station until you find a
space loop. This can be observed by a
marked increase in picture contrast or
a rise in AGC voltage. If it is desired
to get the best location for more than
one station, repeat the same procedure,
and, if possible, find a spot which is
good for both stations. If the simple
dipole does not pick up a sufficient sig-
nal, a more elaborate antenna is indi-
cated for the test.

A simple check to make sure that the
antenna is properly located can be made

± to following page

the maintenance mill by Ghyssels

"You have to expect SOME snow in a fringe area."
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if a twin lead transmission line is used.
Reverse the leads at the receiver or at
the antenna and observe the picture. If
there is no change, the antenna is ori-
ented properly. If, however, there is a
change in picture quality, the antenna
should be reoriented. This test cannot
be employed, of course, if an unbalanced
coaxial line is used.

Transmission Line
It would be senseless to erect an

elaborate antenna, then use a low qual-
ity transmission line, and lose the care-
fully -obtained signal on the way to the
receiver. If maximum signal is to be
delivered, it is important that the line
matches the antenna as well as the re-
ceiver. The line may be matched by
using either a Q section or a quarter-

wave matching stub.

In fringe -area work, it is essential to
choose a line which has a low capacity,
low loss and a good quality dielectric.
This is particularly important if the line
must run over a substantial distance. If

the location is one where the line is sub-
ject to noise pickup, a shielded coaxial
line or a shielded parallel line is neces-
sary.

Booster Amplifier
For proper set operation in a fringe

area, a well -designed booster or pream-
plifier is usually a necessity. The booster
must not only amplify, but it must also
have very little inherent noise. It is

actually possible that with some boost-
ers, the signal-to-noise ratio is worse
than when no booster at all was used.
It is generally advisable to use a booster
which uses triode tubes rather than
pentodes, since the level of the tube
noise is much lower (because it has
fewer electrodes), thus giving an im-
provement in the signal-to-noise ratio.
It may sometimes be advisable to use
two sharply tuned boosters in series,
where one is tuned for best picture and
the other for best sound. Although this
is certainly not the most economical way
to use boosters, it is sometimes the only
way left. If the transmission line has
to run for any appreciable distance, it
often helps if the booster is mounted as
near as possible to the antenna, so as to
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 Aerovox "Dandees", of
course! Tubulars encased in
aluminum containers. Especially
suitable for tight spots. Single
or multiple sections. Insulated
stranded wire leads and safety
sleeves. Common -negative wire
lead. Vented for excessive gas
pressure.

Normally supplied with etched
foil for utmost compactness, but
plain foil also available. High -

10092(
capacitors
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purity foil aluminum minimizes
corrosion possibilities. Vented for
excessive gas pressures. Insu-
lating jacket. Mounting strap.
Widest selection of voltages and
capacitances. Single-, dual-,
triple-, and quad -section units.

Ask your jobber for these
Aerovox "Dandees." See list-
ings for any voltage and capa-
citance combination.
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amplify the already weak signal before
it picks up any additional noise along
the line.

Correct Matching

As mentioned above, one of the im-
portant factors in the proper operation
of the complete installation is necessity
for correct impedance matching between
the booster, the antenna and the receiver.
If standing waves appear either between
the booster and the set, or on the trans-
mission line coming from the antenna,
an improvement can be made in either
one of two ways. If a coaxial line is
used, a small variable condenser of about
15mmfd maximum capacity can be con-
nected across the line, at either the set
or the booster, and adjusted for the best
picture. For twin lead, the best thing
to use is a small piece of aluminum foil
wrapped around the line. The alumi-
num is moved along the line for best
results and held in place with tape. An
unshielded transmission line can be
checked for standing waves by holding
the line between two fingers and mov-
ing the hand along the line. If there is
any marked improvement in the picture
at any one point along the line, there are
standing waves present, which should be
tuned out by the foil method or some
similar technique

The Receiver
Now let us turn our attention to the

receiver itself. If it is possible for the
serviceman to recommend the purchase
of any one particular receiver, it is ad-
vantageous to suggest a set which has
four high -gain IF stages, a good front
end, and a full bandwidth of four mega-
cycles. There are a number of simple
modifications, however, that may be
made on even such a receiver, which will
materially improve its operation in
fringe areas.

A simple modification in the RF stage
would be to remove the RF amplifier
grid return from the AVC line and
ground it. This will prevent the AVC
voltage from cutting down the necessary
gain of the RF stage. This change
should not be made, though, if strong
stations are also received, since they
would then overload the receiver. If a
6AG5, a 6AU6, a 6BC5 or a 6CB6 is
used, a slight increase in B voltage, to
no more than 200 volts, will increase the
gain of this stage.

Now let us see what we can do with
the video IF stages. One very simple
way of attaining a marked improvement
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in gain is to replace the tubes in this
stage with high -limit tubes of the same
type or with some of the "hotter" new
tubes. Since television receivers are
manufactured for reception in normal
signal strength areas, the tubes for the
IF stages are not especially selected, but
good average tubes are used. A tube
very frequently employed in video IF
stages is the 6AG5. This tube may be
replaced with the new and hotter 6BC5.
The 6BC5 is an exact replacement, but
will give an appreciable increase in gain.
(Transconductance of the 6AG5 is
5,000 micromhos, while that of the
6BC5 is 5,700 micromhos.)

Another good substitution for the
6AG5 is a 6CB6. The transconduct-
ance of this tube is 6,200 micromhos,
more than 20% higher than the value
for the 6AG5. If three or four tubes
are substituted in the IF stages, the in-
crease in overall gain is quite substan-
tial. Pins 2 and 7 must be tied to-
gether if the tube is used in place of a
6AG5, since the 6CB6 has separate pins
for the cathode and the suppressor. The
set may also have to be realigned, since
the interelectrode capacitance of the
6CB6 is slightly different.

Select Best Tubes

Another thing that may be done is to
select from your present stock those
tubes which are most used in video IF
stages. Pick out the ones which give
the highest reading on a transconduct-
ance tube tester and save them for just
such an occasion. You may find that
tubes of one particular manufacturer
have a higher transconductance than
those of the same type made by a dif-
ferent manufacturer. Make sure that
you have a few of those hot tubes put
aside from the rest. The tubes which
are replaced may be used in a different
receiver, or perhaps in the sound section
of the same set. If you have no spare
tubes on hand, it may sometimes pay
to substitute tubes from the sound IF
section into the video IF stages, provid-
ing that they are of the same type. A
convenient way of observing whether
there is any improvement is to measure
the AGC voltage while trying different
tubes. Be sure that a constant -strength
signal is being received during this
measurement.

Proper realignment will also generally
improve the operation of a set. Since
television receivers are aligned on a pro-

± to page 25
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"J" Series Yagis
The VEE-D-X "J" series were the first preassembled, low cost
Yagis to gain national recognition. They were developed to
meet the demand of TV owners in areas where maximum
signal pick-up from only a few channels was required. Each of
these famous Yagis is cut for a specific channel and will provide
extremely high forward gain, excellent front -to -back ratio, and
nearly complete immunity to man-made noise, ghosts, etc. They
can be used singly or stacked and are engineered to match
standard 300 ohm line. For further information write the
LaPointe-Plascomold Corporation., Windsor Locks, Connecticut.

VEE-DoX
THE WORLD'S MOST POWERFUL ANTENNAS
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PHOTOFACT Users

Write Our Best ADS!

Hundreds of unsolicited letters tell

what the world's finest Radio & TV

Data means to Service Technicians

ART RHINE, Rhine Television, New York.
President, Television Contractors

Association of New York, Inc.

"In business, time is money. In our profession,
PHOTOFACT is as indispensable as training
and experience-saving one-third of the time
required for re -calls. We consider PHOTO -
FACT an investment for profit."

CHARLES W. ANDERSON
Radio Service, Inc., St. Louis, Missouri

"It is a 'must' policy in our shop that we never
start a service job on a radio or television
receiver without first getting out our files of
PHOTOFACT Folders. This wonderful data
system is the finest thing that has ever been
done for the service man."

NOW! GET THE PROOF FOR YOURSELF!

FREE
We'll Send You a FREE Photo -
fact Folder on any postwar set

listed in the PF Index

Learn for yourself -at our expense-how
PHOTOFACT pays for itself by earning bigger
repair profits for you! Ask for a FREE Folder
covering any postwar AM, FM or TV receiver
listed in the PHOTOFACT Cumulative Index.
Examine it. Put it to work at your bench-then
judge for yourself!

WRITE FOR FREE FOLDER TODAY!

HOWARD W. SAMS & CO., INC.
2201 East 46th Street Indianapolis 5, Indiana

This department of RADIO AND TELEVISION MAINTENANCE is devoted to help-
ing to solve the difficult service problems of our readers. Tough ones of general
interest will be printed, and readers will send in answers. The best solutions will be
printed in later issues. If only one answer to a problem appears here, its originator
will receive $5.00 in cash. If two or more different ways of beating the poser are of
nearly equal merit in the opinion of RTM editors, the second best will be worth $3.00
to the man who submits it, and the third best will bring home $2.00. Send your
question or solution to: Problem Editor, RADIO AND TELEVISION MAINTENANCE,
P. 0. Box 867. Atlantic City, N. J.

HEAVY INTERFERENCE

In the January issue, Charles Karafa,
Detroit, explained a very tough case he
had with a TV installation opposite an
automobile factory. His pictures were
foggy, full of ghosts, and had horizon-
tal black bars. Reader Maurice E.
Reller gets $5 for his suggestions as to
a possible cure for Mr. Karafa's diffi-
cuty, which follow:

GENTLEMEN:

In reference to Mr. Charles Karafa's
problem, my suggestion is to make an-
other survey of the situation. Deter-
mine whether the source of the black -
bar interference is located in a posi-
tion between the installation and the
transmitters, or direction of best signal.
Il this is so, then I would say that the
problem is hopeless. You have to ap-
preciate the fact that hopeless cases do
exist.

Assuming this does not apply to any
or all of the channels, do a complete
job of searching out all possibilities of
locating the antenna, running the line
in a direction opposite and as far as
possible from the source of the inter-
ference. Make certain that the direc-
tion is such as to insure the least pickup
on the transmission line. If it is pos-
sible to back a thousand feet away from
the source of interference, do it by all
means, and worry about line losses
later.

If you are still with me at this point,
I suggest trying a five -element yagi.
Bring the receiver as close as possible
to the new antenna location you have
selected and probe the area thoroughly
for best elimination of ghosts and other
interference. If you succeed in obtain-
ing a clean signal, then mount the an-

tenna and complete the orientation job.
For a leadin, I would select 300 ohm

shielded line, or, second best, a line con-
sisting of twin 72 ohm coaxial cable.
Whichever is used, install good grounds
at regular intervals on the horizontal
run. If it is possible to run the trans-
mission line along or close to the
ground, I would recommend doing so,
even if it means ducking around a build-
ing or over an alley. After the trans-
mission line has been installed and con-
nected to the receiver, try stubbing at
the terminals to improve the signal. If
intereference is still troublesome, de-
termine whether there is any direct
pickup at the tuner. If so, install a
copper screen, grounded, inside the
cabinet, completely covering top, bot-
tom and sides.

When all this has been completed,
you may want to touch up the job by
trying any or all of the following: in-
stallation of an isolation transformer
with additional power line filtering in
the primary; commercial interference
eliminator and booster at antenna ter-
minals of receiver; grounded copper
window screen as an addition to an-
tenna reflector, installed to the rear or
sides of the antenna, wherever best re-
sults are obtained.

Good luck!
MAURICE E. RELLER,

St. Louis Park, Minn.

-RT M -

HUM DIFFICULTY

This department presented the case of
Roy T. Fischel, a TV technician of
Washington, D. C., last month, in which
Mr. Fischel was having trouble with a

± to page 30
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± from page 23

duction line basis, they are made to meet
certain minimum specifications set up
by the manufacturer. It is generally
possible to "squeeze" out a little more
gain with a slight touching up. Be sure,
however, that the alignment is carried
out under the same conditions under
which the set will operate, that is, with
a weak signal. If the receiver is checked
in the shop with a signal from the shop
antenna, insert an attenuator in the line
which will give the same signal strength
as that available at the final location of
the receiver.

If the IF amplifier is stagger -tuned,
it is possible to increase the gain ma-
terially by aligning the individual stages
to give a grated overall gain with an
accompanying decrease in bandwidth.
This modification will increase the con-
trast but reduce the detail in the picture.
A bandwidth reduction to 3 or 3.5 mega-
cycles will not materially reduce the
quality of the picture. This alignment
should be carried out with a very low
signal, so as to develop an AGC volt-
age corresponding to the amount devel-
oped under actual operating conditions.
Remember that the shape of the response
curve is affected by the AGC voltage.

Other Circuit Changes
If all these techniques do not produce

satisfactory results, there are still some
circuit changes which can yield a usable,
if not perfect, picture. These steps
should be taken only as a last resort.

One of the things that can be done
is to increase the size of the loading
resistor across the IF stage which is
tuned to the high frequency end of
the response curve. This will increase
the gain at the end of the curve where
the picture carrier is located. Try va-
rious sizes for best results, but be sure
to stop at a value low enough to keep
the IF's from oscillating. Now realign
the set for best picture. The definition
will be lowered, but the marked in-
crease in signal-to-noise ratio may mean
the difference between a usable picture
or none at all. Another modification
which will increase the gain at the low
end of the video frequencies is to in-
crease the value of the video detector
load resistor, or increase the load re-
sistor in the video amplifier. These
resistors are usually from 3,000 to 5,000
ohms  and should not be increased to
more than 10,000 ohms.

FRINGE AREA SERVICING FIELD STRENGTH
MEASUREMENTS
± from page 6
over the specified tuning range. Non -
inductive resistors R1 and R2 in series
match the antenna impedance. The
values shown in Fig. 2 are for a 300 -
ohm antenna. R1 and R2 each would
be 36 ohms if the antenna impedance
were 72 ohms, and would be 75 ohms
each for a 150 -ohm antenna.

This arrangement, like the one given
in Fig. 1, must be calibrated individually
for each TV channel of interest with

the aid of a standard signal generator.
The same calibration procedure recom-
mended in the preceding case should be
followed here.

Since this FS meter utilizes a locally -
generated signal in its input stage, it
will radiate a small amount of energy
(comparable to, but somewhat less than,
that radiated by some TV receivers).
For this reason, it should not be used
over protracted periods of time, but
measurements should be completed as
quickly as possible and the signal gen-
erator promptly switched off.

± to following page

CAN'T BREAK
WON'T 540

WRITE
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DOUBLE VEE ANTENNA

A great, new engineering idea! Walsco

Double-Vee Antenna with "TWIN -TUBE" element

construction eliminates sag ... Guaranteed not to

break. Elements stay firm in perfect alignment for

lasting high gain performance. Highly directive ...

extra high gain on all channels. No mechanical

failures even under severe weather. New molded

insulators guaranteed unbreakable. Outstanding and

lasting dielectric properties. Completely

assembled ... only 4 wing nuts to tighten.

WALTER L. SCHOTT CO.
Los Angeles 18, Calif.  Chicago 6, Ill.
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FIELD STRENGTH
MEASUREMENTS

from preceding page

Amateur Circuits Useless
Experimenters will be disappointed

to learn that simple crystal -diode cir-
cuits, such as those used to check field
strength around an amateur transmit-
ting station, cannot be used for TV field
strength measurements. These arrange-
ments have much to recommend them-
simplicity, small size, light weight, free-
dom from tubes and power supplies.
They offer a continual fascination to the
technician confronted with the task of
hauling test equipment to the roof top.
But they do not possess the required
sensitivity. Even in setups using very
high -Q coils in pushpull circuits with
parallel crystals in each leg and a sen-
sitive microammeter, the minimum
readable RF signal rarely is lower than
0.01 volt. This is 10,000 microvolts,
20 times the accepted fringe area sig-
nal level.

Battery -operated superregenerative re-
ceivers also have been suggested as TV
field strength meters. The superregen-r

*VOLOMETERS
MODEL 102

(1000 ohms per volt
meter)

* 3" Square Meter
*3 AC Current Ranges

(0-30/150/600 ma.)

I *Same zero adjustment
for both resistance
ranges (0-1000 ohms,

I0-1 megohms)

5 DC & 5 AC Voltage
I Ranges to 3,000 Volts.
 Also 4 DC Cur -$1 A90

rent Ranges.

MODEL 104
(20,000 ohms per volt

meter)
41/2" Square Meter'
(50 micro -amperes
-alnico magnet)
Includes carrying'
strap 5 DC Voltage
Ranges at 20,000
ohms/volt to 3,000 V.:
5 AC Voltage Ranges
to 3,000 V. 3 Resist-
ance Ranges to 201
meas. Also 3 AC (Sr
DC Current
Ranges & 5 $1)6951
DB Ranges. L

IAll oz toe arzove have round cornered, bake I
lite, molded cases. ("Reg. Trade Mark for 
Volt-Ohm-Milliammeter)

Prices subject to change without notice.
Export Dept., 303 W. 42nd St., N. Y. C.

Write Dept. D-3 for Free Catalog

I

Gives More Measurement Value Per Dollar

ELECTRONIC

MEASUREMENTS

CORPORATION

280 Lafayette St., New York 12, N.Y.

erative detector is extremely sensitive,
but has two outstanding drawbacks: it
radiates a compartively strong interfer-
ing signal, in some cases even when
well -shielded and preceded by an RF
amplifier; and it is endowed with an
inherent AVC action which almost com-
pletely unsuits it to the job of distin-
guishing between signal strengths. In
fact, one superregenerative outfit we
tried had such an unexpected degree of
automatic volume control that it showed
almost no change in signal strength as
the exploring antenna was moved
through regions of strong and weak
signals.

Meter Calibration
In a field strength meter, the factor of

chief interest is the indication of signal
intensity. The output meter reading
therefore is of greatest concern. Where
accurate measurements are to be made,
the meter readings must be in micro-
volts. But when qualitative tests are
good enough, relative readings on an
arbitrary meter scale are satisfactory.

It has been pointed out already that
a standard signal generator covering on
fundamentals the TV channel frequen-
cies and provided with a micro -volt -
calibrated output attenuator, is required
for accurate calibration of the field
strength meter. Even factory -made FS
meters should be checked occasionally
against a reliable generator to insure
accuracy of indications. It should be
pointed out, however, that the absolute
accuracy of a microvolt calibration is

somewhat limited. This is due to the
percentage accuracy of the attenuator
in the signal generator. An accuracy
of calibration of better than 10 to 15
percent seldom is bettered in the cali-
bration process, due to the generator
error plus the accumulated errors of the
process. Nonetheless, such a calibra-
tion will be sufficiently useful for FS
measurements at TV receiving locations.

BARGAIN
CATALOG

RADIO
PARTS

'BUYERS.
0SYNDICATE.=VW=

BUYERS SYNDICATE
30. TAYLOR ST., SPRINGFIELD 3, MASS.

Noise Generators

In some commercial field strength
meters of the professional type, a self-
contained noise generating circuit is in-
cluded for calibration, in absence of a
standard signal generator. The noise
circuit makes use of shot noise gener-
ated in a special tube. Advantages of
shot noise as a calibration source
are: this noise signal is evenly spread
throughout the radio spectrum, thereby
requiring no tuning of the calibration
generator circuit; the noise amplitude
level is high; and since the noise am-
plitude is proportional to the DC plate
current in the noise -generating diode
tube, the circuit may be standardized
easily and simply by adjusting the plate
current to a predetermined calibration
value. Pure shot noise is obtained in
a vacuum tube when space charge is
eliminated. This elimination is accom-
plished in the shot noise calibrator by
reducing the filament temperature to the
point where the plate attracts all of the
electrons emitted by the cathode. Spe-
cial diodes having plain tungsten fila-
ments frequently are employed as noise
generators. However, triodes occasion-
ally are used with their grids and plates
tied together for diode action, or with
the grid employed as the diode plate and
the regular plate left floating. The noise
signal is applied to the first tuned cir-
cuit in the field strength meter. The
calibrating voltage obtained is propor-
tional to the impedance of this tuned
circuit. In calibrating the FS meter
against shot noise, the noise circuit first
is standardized by adjusting the diode
plate current to the level recommended
by the instrument manufacturer. This
is accomplished by switching the output
milliammeter (or microammeter) tem-
porarily to the diode circuit. With the
noise signal then applied to the FS
meter circuit, the gain of the instru-
ment is adjusted by means of a calibra-
tion control potentiometer to give a pre-
scribed calibration level deflection when
the meter is switched to the output cir-
cuit of the instrument.

SPECIFY BLACO
(formerly BLACKBURN)

A-1 Ground Clamps
Fit 3/s" to l'/4" Pipe

ASK YOUR JOBBER
BLACO MANUFACTURING CO.

Formerly Mad/burn Spettalty C. .l

6525 EUCLID AVE., CLEVELAND 3, OHIO
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Making Tests

The principal uses the TV technician
will find for the field strength meter are:
(1) checking antennas for best place-
ment and orientation, (2) making sur-
veys to determine the average field
strength in a particular locality, ( 3 )

checking antenna arrays for best type
to install permanently, (4) checking the
strength of local oscillator radiation
from TV receivers, and ( 5 ) tracing
noise and signal interference on TV
channels. While operation of the in-
struments is entirely straightforward,
the technician should keep in mind the
following points regarding the use of
field strength measuring equipment:

1. Use a battery -type instrument
whenever possible. Extended power
lines tend to increase the effective
height of the receiving antenna and
also to introduce interference patterns,
especially when the lines are near the
active elements of the antenna.

2. Connect the antenna to the meter
through the entire length of the actual
feeder which later is to be used with
the TV receiver installed on the prem-
ises. Make all connections solid.

3. Take a separate field strength read-
ing on each channel used locally for
telecasts. In fringe areas, take separate
readings at various times of the day.

4. When testing for best antenna site,
make separate field strength readings
with the antenna at various locations.
At each location, orient the antenna for
maximum meter deflection. Repeat the
entire procedure with the antenna at
various heights, to determine optimum
elevation.

5. Keep out of the field of the an-
tenna when making readings. Orient
the antenna and then step clear of the
region. Place the meter at the farthest
distance consistent with ability to see
maximum swing of the meter.

6. In localities where there are re-
peated complaints of poor reception,
try to interest the residents in a field
strength survey. (It might be one of
those localities where signal strength
is so poor that no set will work right.)
Payment of your fee can be divided be-
tween a number of residents, all of
whom can benefit from the project.

7. When making tests of local oscil-
lator radiation from TV receivers, use a
vertical rod antenna (an auto antenna
will do ). Support the antenna in a

stationary position, and keep out of its
field.
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TRADE LITERATURE
± from page 18

flection yoke types for television.
Copies will be sent on request to the

company, at St. Marys, Penna.

- T M
NEW HANDBOOK EDITION

10
C OVERAGE of nearly all phases of

radio and television is provided in
the second edition of the "Radio and
Electronics Handbook," by William F.
Boyce and Joseph J. Roche, an 890 -
page revision of the earlier compilation.

Selling for $5.95, the handbook
should serve a definite need for the
technician who wants a reference work
that can be used quickly, to get brief
information on almost any subject that
is likely to come up in radio or tele-
vision work. -N. L. C.

-R T M

GETTING THE MOST
OUT OF THE ANTENNA
± from page 8

satisfactory operation 500 microvolts is
desirable at the front end, with a min-
imum ranging from 150 to 250 micro-
volts depending upon the sensitivity of
the receiver. You have to be careful
about a fringe area installation to get
that kind of signal into the set's front
end.

In conclusion, it is suggested that in
a new installation that gives trouble,
immediately suspect the antenna. The
receivers that are coming off the as -

FREE

CATALOG

MAILING LISTS
Write for your free copy of the latest Polk mailing
list catalog, giving counts and prices on guaranteed
lists of all business classifications-wholesalers-
retailers-manufacturers-catalogued by type and by
state. Also, hundreds of selections of specialized lists
-professional people, auto owners, income lists, etc.

World's Largest City Directory Publisher

R. L. POLK & COMPANY
431 Howard Street, Detroit 31, Michigan

Branches in Principal Cities

sembly line today are well aligned, and
in most instances reception should be
immediately good when the receiver is
plugged in. The bumping around a
receiver gets in transportation has less
effect than is often thought. Make as
good an antenna installation as you
know how, based on the suggestions
given here, in the manufacturer's litera-
ture, and from the basic texts on the
subject. Most servicing problems will
be forestalled, and many fretful calls
from the customer will be eliminated.

--RTM-
PUSHING BACK
THE FRINGE

from page 12

into the city are interrupted with sup-
plementary boosters.

The manufacturer, which markets
the systems direct and also through
Philco distributors, says that the only
real stumbling block which is foresee-
able is that the shortage of materials,
which is constantly becoming more se-
vere, may cut off production, or seri-
ously reduce it. For six months, at
least, the company expects to be able
to meet the demand for the installa-
tions, however. After that, it is thought
that development of substitute mate-
rials will have become sufficiently ad-
vanced so that some production may
continue. A lowering of the original
cost for the equipment is also in view,
the company said.

With this system, enterprising tech-
nicians and dealers in many sections of
the country not now served by regular
TV transmitters will be able to boost
their own business and aid the commu-
nity, while at the same time they are

mosumimmomimmilow
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extending the limits of successful TV
propagation, which has become an asset
to every area in which it is found.

R T M -

"BOX OFFICE"
TELEVISION
* from page 11

vertical pulse with the key, or at the
first pulse without the key.

Normal horizontal drive pulses are
sent into a phasing circuit which shifts
their phase with respect to normal and
feeds them into a blocking oscillator,
which they trigger. The pulses are then
fed to a long line with a specified delay
time, and an electronic switch chooses
either the pulses from the input or
those from the output of the delay line,
as controlled by the single -trip multi -
vibrator. In this way, the coded hori-
zontal drive is produced for the rest of
the station equipment.

Horizontal Blanks
Since the phase shift time in the

video signal occupies some of the time
normally assigned to horizontal blank-
ing, the new horizontal blank signal
must be narrower. This signal is gen-
erated in another section of the coder
by feeding the horizontal pulses from
the output of the delay line into a sin-
gle -trip multivibrator, after amplifica-
tion and isolation. The multivibrator
output is then mixed with normal ver-
tical blanking signals, and the resulting
signal is amplified, clipped, and dis-
tributed to the system.

Coded blanks are inserted by the final
section of the coding unit. The blanks
come from a single -trip multivibrator,
which has been triggered by the coded
horizontal drive, and are maintained at
the average video level, both polarities
of the wave form having been combined
in two tubes with a common load im-
pedance, and the resultant signal mixed
with the video from the camera.

Decoder Operation

Only the relatively minor change of
connecting the decoder is needed at the
receiver, to convert a conventional set so

you'll find it in

PF INDEX
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that it will be able to receive Phone -
vision.

In the set's sweep section, the vertical
pulse is separated normally, and fed to
the vertical deflection circuit. The hor-
izontal pulse, however, is sent into the
PV decoder unit, which will be either
built into future receivers, or used as a
separate adapter for present-day TV
sets.

Operated by the key signal from the
telephone line, the decoder applies a
correction to the horizontal pulse. With
the key coming in at a level of about 50
millivolts, the first stage of the decoder
provides gain. A gating circuit then
combines the key information with the
receiver's vertical pulse, and uses the
combined signal to trigger a square
wave generator. Between the gating
circuit and the square wave generator,
the first vertical pulse when the key is
present, and the first pulse when the
key is absent, can be detected. In this
way, the generator changes the modes
according to the changes in the key.

The square wave controls the phase
of the pulse from the normal circuits of
the receiver, and consequently that of
the horizontal drive on the picture tube.
The amount of compensating phase
shift, then, agrees with that shift in-
serted at the transmitter and included
in the key. A blanking circuit in the
decoder, controlled by the horizontal
pulses, restores the abridged blanking
interval to its normal width.

Applications

The usefulness of such a system of
subscriber television, whether it is the
Zenith arrangement or some other, is
not limited to the motion pictures now
being shown in the Zenith tests, of
course. Many special broadcasts, of
more -than -average attraction to the con-
sumer, could be presented through this
means, and could thus raise the incomes
of the broadcasters, according to analy-
ses of the subject. Movies would prob-
ably be the chief substance of the pro-
grams, however, and with the income
derived from subscriptions, it is pre-
dicted that first -run pictures could com-
monly be shown, instead of the older
pictures now available for television.

Judging from the reaction of the "test
families," who now may view Phone -
vision, the system, if approved, could
grow rapidly throughout any commu-
nity where installations were possible.

This would probably mean an overall
increase in the number of potential
customers for television sets, since the
possibilities of the new system would
be added sales points for dealers, and
the additional equipment would add
only about $10 to $15 to the price of
receivers.

Final decision from the FCC on sub-
scriber television may not mean a great
deal, however, as far as immediate com-
mercial exploitation is concerned. As
in the case of color TV, progress de-
pends on the current state of the war
effort, and even FCC approval, coupled
with the willingness of manufacturers
to produce such civilian goods, would
not likely be sufficient to divert men
and materials into what would no doubt
be considered non -essential production.
It probably will be a fairly long time,
then, before this new development is
put into common use.

-R T M -

Build This Simple
Home -Appliance Tester
± from page 13

to the contacts on the appliance. With
a little practice, the operator will be able
to make an estimate as to the condition
of the unit under test by judging the
brightness of the lamp. If the lamp
does not light at all, an open circuit in
the device is indicated.

The AC voltmeter can also be used
separately, if desired, with the probes
connected in the same way. To avoid
the possibility of voltage feedback, the
plug on the tester's line cord is inserted
into the dummy receptacle. The lamp
is replaced with a plug fuse, and volt-
age across the terminals of an appli-
ance is read directly, up to the capacity
of the meter.

The usual precautions against shock
must be taken, particularly when the
test probes, with their bare terminals,
are used.

If voltage measurement is not con-
sidered necessary the voltmeter may be
omitted, and a low -current pilot light
used instead. The meter shown, ob-
tained from the surplus market, was
not expensive, however, and the likeli-
hood is that any serviceman, if he does
not have one in the shop, can buy one
at low cost.

LIGH
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4 -WIRE
RW-204 150

"6, r LIST

The first and only arrester
that will accommodate 4 -
wire rotator line as well as
regular 2 -wire transmission
line.

E.D.X.Prae.otede
ING ARRESTERS

oevede Pu'eed
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2 -WIRE
RW-200

o4125LIST

The new VEE-D-X
Model RW-200 is the
popular low-priced ar-
rester. Similar in design
and construction to the
RW-204. Two saw tooth
contact points assure
positive protection for
any 2 -wire installation.

The Original 2 -Wire
RW-300

For use with 2 -wire
standard transmission
line. An air gap plus
resistor provide double
protection. RW-300 is
manufactured of mois-
ture resistant Mica -fill
Bakelite. RW-300A -
highest quality thermo-
setting plastic. ally 200
LA POINTE-PLASCOMOLD CORP., WINDSOR LOCKS, CONN.
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FREE!
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COMPLETE
UP-TO-DATE

Allied Radio Send for it!

EVERYTHING IN RADIO,
TV and ELECTRONICS

Service Technicians and Engineers:
ALLIED'S latest Catalog brings you all
the newest equipment and money -saving
values-from the world's largest stocks
of test instruments, amplifiers, P.A. sys-
tems and equipment, tubes, parts, tools,
books and accessories. Send today for
your FREE 212 -page ALLIED Catalog.

ALLIED RADIO
ALLIED RADIO CORP., Dept. 27 -B -I
tl33 W. Jackson Blvd.. Chicago 7, IIL
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ESSENTIALS of
ELECTRICITY
for RADIO and

TELEVISION
New Second Edition develops the

I principles of electricity needed to
understand the various phases of radio
and TV operation. Analyzes electric and
electronic circuit components and action in

terms of electron flow, treat-
ing filter circuits, coupled
circuits, band-pass circuits,
etc. By Morris Slurzburg
and William Osterbeld, In-
structors of Electricity and
Radio, Wm. L. Dickinson
High School, Jersey City.

528 pages, 391 illus., $5.50.

ELEMENTS OF

RADIO SERVICING
I Shows you how to handle 95% of all
L radio service problems. Covers the
superheterodyne A.M. receiver, as well
as phonograph -combination service and
auto -radio jobs. Gives special attention
to the modern, most commonly used test-
ing equipment-the multimeter, signal
generator, etc. By William Marcus, co-
author of Elements of Radio, and Alex
Levy. Instructor of Radio Mechanics,
Manhattan Trade Center for Veterans. 471
pages. 461 illus., $4.75.

BASIC TELEVISION
PRINCIPLES and

SERVICING
3Practical, on-the-job guidance on to-
day's most efficient television servic-

ing practices. Tells how the video and
audio signals originate . . . how they are
transmitted . . . how they are received.
Gives a balanced, detailed picture of
both AM and FM circuits-
their operation and main-
tenance. By Bernhard Grob,
Instructor, RCA Institutes,
Inc. 592 pages, over 400
tables, charts, and illus.,
$6.50.

TELEVISION TEL
SERVICING SEI

4
Brings you the informa-
tion you need to know to

service television receivers.
Covers the operation and servicing of
every section of the TV receiver, describ-
ing typical circuits and answering a
large number of questions on antenna
installations. Shows how to locate any
external or internal trouble. By Solomon
Heller, Instructor, American Radio Inst.,
and Irving Shulman, Chief Engineer, Fed-
eral Television Corp., 434 pages, 266
illus., $6.00.

RADIO -TELEVISION

PUBLICATIONS

P. 0. Box 867

Atlantic City, N. J.

%Vliat's Your
Problem?

from page 19

large hum bar on two local channels,
on a Motorola set, while two other chan-
nels came through all right.

He had already checked all the elec-
trolytic condensers in the set, and found
them to be good, and he also made sure
that the resistance and voltage values
were correct according to the manufac-
turer's specifications.

RTM's $5 award for the best answer
goes to Frank Florio, a New York TV
station engineer.
GENTLEMEN:

In regard to Mr. Roy T. Fischel's prob-
lem appearing in the February issue of
RTM, I'd like to explain how I have
fixed a similar trouble in various makes
of receivers.

The hum is neither radiated nor un-
filtered B supply ripe ripple. It is of
the heater -cathode leakage variety, and
takes place in the RF oscillator.

Due to the frequencies involved and
the value of distributed capacitances, it
will usually show up on one or maybe
two channels, while the other channels
will be clear.

Changing the oscillator tube is the
solution.

FRANK FLORIO,

North Bergen, N. J.
-RTM-

FIX ON THE FACTS
from page 17

bored in the roof, which is then care-
fully sealed with roof cement. Inside
the attic, this lead-in goes directly to
an automatic broad -band booster fas-
tened to the rafters. Sometimes this
booster is turned off and on by means
of a switch -and -pilot -light combination
mounted near the set; at other locations
the power is fed to the TV set through
the booster by means of a Romex line
and outlet near the set. In this latter
case, of course, the booster is turned on
automatically when the set is switched
on. The lead-in connecting the booster
and the set is twisted, as is the lead-
in from the antenna to the booster.

Advantages

The installer claims the following ad-
vantages for such an installation: lead-
in length and losses are held to a mini-
mum; ignition noise pick-up by the

lead-in is cut down; signal-to-noise ratio
is much better than when the booster is
placed at the set; by bringing the an-
tenna into the attic, the receiver can be
placed wherever wished, even against an
inside wall, without materially increas-
ing the length of the lead-in; since the
booster is where the customer cannot
readily get his hands on it, there is less
"operator trouble."

In installations where the owner insists
on being able to adjust things, a two -
stage tuned booster is installed at the
set; but the records show that this type
of installation results in considerable
more service calls than do the attic -
booster jobs. This is not the fault of
the equipment, of course. In the hands
of an expert, a tuned -type booster can
usually be made to produce slightly bet-
ter results than are had with the broad-
band type. Whenever you have any-
thing to adjust by hand, though, you
are certain to find many customers who
will display an absolute genius in mis-
adjusting it!

This same dealer is one of the smart-
est TV salesmen in the area, and the
secret of his success is that he deliber-
ately and consistently "under -sells"
fringe -area TV reception. To hear him
talk you would think he was trying to
talk the customer out of buying a set.
He tells him flatly that there will be
many nights when reception will be too
poor to enjoy. He advises that if the
customer is not the sort of person who
can enjoy TV reception when it is good
and simply turn the set off and forget
it when it is not, he should not buy a
receiver. As he puts it, "If you're the
kind of guy who insists on fighting
this thing, it will drive you nuts."

Good Reputation

Human nature being the contrary
thing it is, people still buy sets from
this man, and invariably the results they
obtain are better than he has led them
to expect. But when an occasional bad
night does come along, and when the
telephones of most dealers are being
rung off the wall, this fellow's customers
simply remember what he told them
and let it go at that. At the same time,
he has built up a reputation for truth
and honesty that contrasts very strongly
and favorably with the reputations of
competitors who have promised more
in the way of reception than ultra -fringe
area conditions can deliver.
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\i/62. itel-Lre
In the research laboratories of hospitals,
clinics, and medical schools throughout
our country, the lights burn late . . . as
scientists constantly strive to halt
humanity's greatest enemy-CANCER.

As the lights continue to burn, the hope
for a cure grows brighter ... here's why:
Cancer Research Is Paying Off
Through research-which you have
helped to support by donating to the
American Cancer Society-medical
science now has new weapons to combat
this disease more effectively than ever:
Drugs-there is evidence that a chemical
treatment for cancer may be perfected.
Certain drugs will prolong the lives of
cancer victims ... other promising com-
pounds are being tested.
Hormones-treatment with hormones,
such as ACTH and Cortisone, has
brought about dramatic, although tem-
porary, effects in some types of cancer.
Other hormones have helped control ad-
vanced cancer of certain organs.
X-rays-the development of more power-
ful machines promises to make this form
of treatment more effective.

Isotopes-radioactive chemicals are be-
coming increasingly useful in treating
certain rare forms of the disease.

In addition, surgical technics have
been improved so much that once hazard-
ous operations can now be performed
safely. And progress is being made in
the development of tests to detect cancer
in its earliest stages when the chances
for cure are best. Research has made

Help Science Help You

CAWC E
% zetk?, 004-t If=4-e-

...your g ift will reach your

American Cancer Society Division

these life-saving advances possible. But
as long as cancer continues to kill some
210,001) men, women, and children in our
country each year, we must keep the
lights burning in the laboratories! Much
more research needs to be done before
cancer can be dealt the final blow!

Your life-the life of everyone you
know-is at stake. Give generously to
the 1951 Cancer Crusade.

. Give To Conquer Cancer

011-'-'_ - - - - _
CANCER,

ca -c of Your Local Post Office

Here is my contribution of $
to fight Cancer.

Na me

Address

City lone

State



"Sure we can fill many Shod

See how versatile SYLVANIA tubes

help you solve

shortage problems
Yes, radio tubes are still in short supply. But, Sylvania is doing its
utmost to serve all its loyal customers.

Production facilities are being increased, and all Sylvania Distrib-
utors are being taken care of on the fairest possible allocation basis.

But, there's no shortage in ingenuity at Sylvania! Now this com-
pany offers you service dealers a great new tube substitution manual.

Here's a complete classified listing to assist service technicians and
engineers in making substitutions for tube types not immediately
available. This booklet includes circuit modifications and substitution
directions for battery types,150 ma. and 300 ma. types, as well as for
Transformer and Auto Tube types . . . Television Tubes and Picture
Tubes, too.

40 pages of valuable, up-to-the-minute information . .. FREE from
Sylvania. Get your copy from your Sylvania Distributor NOW, or
mail the coupon below.

This book is being given away FREE by Sylvania
as a service to its good friends, the country's

radio -television service dealers.

SYLVA NIA
ELECTRIC

Sylvania Electric Products, Inc.
Dept. R.2003, Emporum, Pa.

Please send me new booklet "Sylvania Tube Sub-
stitution Manual."

Name

Street

City 7one_____State

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS


