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TENTH IN A SERIES OF IfRIC TECHNIC-AIDS

HOW TO PLAN FAST-MOVING
INVENTORIES AND REDUCE 0BSOLESCENGE

WITH IRC “BEST SELLERS"

Why Tie-up
Your Money
in Stagnant Stocks?

Resistots on your shelves won't bring you a
cent—until you put them to use. If they're
lazy movers they tie-up your money and
your shelf space. And if they're shelf-
squatters— gathering dust month after month
until they become obsolete—they’re actu-
ally money wasted. Yet a lot of servicemen
continue to stock slow-moving parts because
they haven’t thought about the advantages
of IRC "'Best Seller” Resistors and Controls.

For Fast
Stock
L Turnover
Invest in IRC *"BEST SELLERS”’

It's just as easy—easier in fact—ro stock
fast-moving, money-making parts as it is
to load up with shelf-squatters. And it's
certainly a lot more profitable. All you have
to do is tell your Distributor's salesman
that you want a realistic, commonsense
inventory based on IRC "'Best Sellers’.
He'll know what you mean, because ten-
ro-one your Distributor's own invenrory is
based on those very fast-moving parts.

K -
‘ What Do We

J Mean by
"BEST SELLERS'?

“"Best Seller” Resistors and Controls are
those you use most often in radio and TV
servicing. They're the indispensables—the
ones you'll want on hand at all times. Of
course there are others you'll need on
occasion. But the great majority of parts
essential in radio and TV divides into rela-
tively few classifications regardless of brands
or models of sers. Although IRC makes
resistors and controls for every replacement
need, careful analysis shows the greatest
movement among a limited number of types
and ranges. These "'Best Sellers”, listed
here, provide a realistic base for establishing
your parts inventory.

2

—
IRC Advanced BT
Filament Type Resistors

In television sets you’ll ind more IRC Type
BT’s than any other types or makes of
resistors. Fully insulated, they combine
extremely low operating temperature and
superior power dissipation. Not only do they
eastly meet the stiff requirements of tele-
vision, they also bessr Army-Navy Specifica-
tions in most characteristics. IRC supplies
Advanced Type BT Resistors in a complete
variéty of ranges and sizes to meet every
servicing need.
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IRC Fixed and Adjustable
PowerWireWoundResistors

These rugged, long-life resistors are spe-
cially engineered for dependable heavy-
duty performance. Unlike ordinary resistors,
IRC PWW’s need no derating; they carry
full wattage in any range. Special coating
gives faster heat dissipation, and special
lead-lug arrangement permits easier installa-
tion in crowded chassis. IRC Power Wire
Wounds are available in a full range of sizes
and resistance values and terminal types.

Widest Replacement
Coverage with
Minimum Control Stocks

Most adaptable of all radio-TV technicians’
volume controls, IRC Type Q Conrrols
give you full replacement coverage with
only nominal control stocks. IRC's exclusive
Knob Master Shaft fits most push-on knobs
without alteration except cutting to length.
And IRC's Interchangeable Fixed Shaft
feature allows fast control conversion to suit
almost any radio or TV set. Handy IRC
Volume Control Cabinet is the ideal way to
buy and stock Q Controls. Cabinet stock
of 18 controls handies over 90% of your
stngle carbon control replacements.

Here are Your IRC ""BEST SELLER"
Resistors and Controls
listed in order of popularity

TYPE BT RESISTORS

Type Valve
BTS V2 watt 0.1 meg.
BTS Y2 wott 0.47 meg.
BTS Y2 watt 22,000 ohms
BTS Y2 watt 1.0 meg.
BTS Va2 watt 1000 ohms
BTS Y2 watt 10,000 ohms
BTS V2 watt 1500 ohms
BTS Y2 watt 0.22 meg.
BTS 2 watt 4700 ohms
BTS Y2 watt 100 ohms

POWER WIRE WOUND RESISTORS

Type Valve
1%A 10 watts 10,000 ohms
1%A 10 watts 5000 ohms
1%A 10 watts 1000 ohms
134A 10 watts 200 ohms
1%A 10 watts 100 ohms
134A 10 watts 75 ohms
1%A 10 watts 15,000 ohms
1%A 10 wotts 2000 ohms
134A 10 watts 1500 ohms
134A 10 watts 2500 ohms

REPLACEMENT CONTROLS

Stock No. Ohms Taper
Q13-133 0.5 meg. C
Q13-137 1.0 meg. C
QI11-133 0.5 meg. A
Q1137 1.0 meg. A
Q13-139 2.0 meg. C
Q11-123 50K A
Q13-137X 1.0 meg. H
Q11-128 0.1 meg. A
QI13-139X 2.0 meg. H
Q13-130 0.25 meg. C

Cash in on IRC
"*BEST SELLERS" ,/

Ask your IRC Dis- !
tributor to set up a

sensible inventory for you, based on these
fast-moving units. Also, get Catalog Bulle-
tins DC1, DCS and DC8 on these parts
from your IRC Distributor—or send post-
card to us for your copies. IRC 'Best Sellers”
can save you money !

UHanawen, the, Cineuit Swj& M~

INTERNATIONAL
RESISTANCE CO.

423 N. Broad Street, Philadelphia 8, Pa.
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A Pledge to You!

W

Exactly seven years ago (April 1, 1946) twelve
of us started to work for you as Howard W.
Sams & Co., Inc. Our objective—to provide
Radio Service Technicians with factual,
helpful, uniform, time-saving servicing data, at
the lowest possible cost. That was my

pledge to you.

In seven years we have somehow managed to
keep up with things, never being satisfied

or content to rest on the day’s accomplishment.
The fun of licking tomorrow’s problem—the
keen anticipation of studying something

new, something different, has always acted to
hold our interest and to spur us on to
surmount every obstacle.

PuoTtoract Folders, Publications and The
PF INDEX and Technical Digest are living
examples of keeping faith with you.

For seven years, during an unprecedented era
of constant advances in all costs, a Set of
Puotoract Folders at $1.50 has been your
most profitable purchase. My pledge

to you has been kept.

It has become economically impossible to
continue the $1.50 price established on a Set of
PuoTOFACT Folders seven years ago. As this
issue of the INDEX goes to press, I do not know
what the new price will be.

I do know that PHOTOFACT Folders will
continue to be your most profitable purchase.
We will continue to give you the best we have
in us—of which this issue of the INDEX is an
example. We will continue to give you more
than you get from any other dollar you spend.
That again is my pledge to you.
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One of the difficulties that the
beginning serviceman has to sur-
mount, besides the technical know-
ledge barrier, is the variety of names
by which some devices are known.
Consider, for example,the lowly
capacitor- - probably one of the
most widely used components in
radio or television. Thumb through
any parts catalogue and you will find
fixed capacitors listed or described
by one or more of the following terms:
iixed, by-pass, mica, ceramic, oil-
filled, tubular, disc, wax paper,
metalized paper, and electrolytic,
to mention the more common names .
Variable capacitors have their own
series of names. To one who lacks
experience, the foregoing array can
be bewildering indeed.

A somewhat similar situation
has arisen for some of the test
equipment used in radio and tele-
vision. In radio, for example, the
names AM generator, RF generator,
and signal generator are used inter-
changeably for the same piece of
equipment. This is an instrument
that generates a single frequency
(or a harmonic) for each setting of
the front panel dial. The signal may
be '* pure'' or unmodulatedor it may
be amplitude modulated by a 400 -
cycleor 1000~cycle audio frequency.

The same instrument, when
used for television alignment work,
may also be called a marker gene-
rator. This is because its purpose
is frequently to produce a marker
pip on a response curve, However,
the mere fact that we have changed
the name does not indicate a different
instrument. It is still the same AM
or RF,or signal generator mention-
ed above. The word marker refers
primarily to its application rather
than to its mode of operation.

The alignment of television
receivers requires the use ofa
sweep generator. This instrument
produces an output signal in which
the frequency varies back and forth
across a specified range. The most
common name in use is sweep
generator. However,the allied
names of sweep frequency generator
and sweep signal generator are also
heard. Sometimes, because of its
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President, Television Communications Institute

purpose, this unit will be called an
alignment generator. In addition,
television generator is another de-
signation while FM generator is also
widely used. The name FM, of
course, arises from the fact that to
produce a sweep signal, we must
frequency modulate the generator
oscillator.

Frequently, a sweep generator
capable of covering the television
frequencies (IF and/or RF) can also
be used toalign FM receivers. How-
ever, it does not necessarily follow
that an FM generator designed for
the sweep alignment of FM receivers
can be used to align television re-
ceivers. So care must be observed
when purchasing such units.

The foregoing are the two test
instruments that have the greatest
number of alternate names. The
other instruments that are used may
have one or two names but usually
the beginner has little difficulty in
determining what they refer to.
Thus, a field strength meter anda
field intensity meter are alike, a
tubetester and atube analyser refer
tothe same instrument, and across -
hatch generator is basically the
same as a linearity generator. One
instrument in agroup maybe capable
of doing more or less than another
instrument in the same group, but
this is more a function of price than
it is of a difference in designation.

This penchant for using two or
more names for the same thing
exists quite extensively for test equip-
ment controls, perhaps more so than
it does for the equipment itself.
As an example, Table 1 contains the
alternate names that have been fre-
quentlyused for various oscilloscope
controls. Some of these alternates,
like V Gain for Vertical Gain and H
Gain for Horizontal Gain are quite
obvious and would cause very few
servicemen any trouble. But when
you encounter such alternate names
as X Amplitude for Horizontal Gain,
Y Amplitude for Vertical Gain, Steps
for Sweep Frequency, and Locking
for Sync, you can readily understand
why confusion exists. There are not
standard designations for instrument
controls and even the same manu-
facturer is not always consistent on
different models of his own equip-
ment.

For a long time picture tube
nomenclature was standardized and
followed a consistent pattern butre-
cently it too has begun to show the
ravages of a rapidly growing field.
As originally set up, the numbering
system on picture tubes followed
this general procedure. The first
number indicated the screen dia-
meter. The P4 at the end indicated
the type of fluorescent screen that
the tube contained, and any letters
inserted between the front number
and the end P4 were meant to take

NAME OF CONTROL

ALTERNATE NAMES

Vertical Gain
Horizontal Gain

Vertical Centering
Horizontal Centering
Fine Frequency

Sweep Frequency

60-Cycle Phasing

Horizontal Attenuator
Control
Vertical Attenuator

V Vernier, V Gain, Vertical Amplifier,
Y Amplitude

H Vernier, H Gain, Horizontal Amplifier,
X Amplitude

V Center, Vertical Position, Y Position
H Center, Horizontal Position, X Position
Vernier, Frequency Vernier, Range Fre-
quency, Sweep Vernier

Coarse Frequency, Steps, Sweep, Sweep
Range, Sweep Frequency Range
Horizontal Phasing, Phase

Horizontal Sensitivity, Horizontal Input

Vertical Sensitivity, Vertical Input Control

Table 1. Some of the Alternate Names That Have Been Used for

Various Scope Controls.
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OUTSTANDING MECHANICAL SPECIFICATIONS

EXCELLENT RADIATION PATTERNS

These are the radiation patterns of the
AMPHENOL Inline antenna at 58 mc., 66
mc., and 88 mec., in the low band., and
174 mc., 194 mc.. and 215 mc. in the high
band. Notice the uniformity of these
lobes at all frequencies, The lack of
lobes off the sides and negligible ones
off the back maintains high front-to-back
and front-to-side ratios necessary for the
rejection of various interferences. The
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pattern of A
TV Antenno Modal No. 114-005

presence of a single forward lobe is us-
ually a very desirable feature, especially
when it is wide enough to provide ade-
quate interception area for some differ.
ences in transmitter location, changes in
the wave front's direction of travel, or
physical movement of the antenna in
high winds. Furthermore, it is not too
critical of orientation. It is necessary
only to aim it and forget it.

HIGHER GAIN

These gain curves of the AMPHENOL
Inline antenna represent the intercepted
voltage of the AMPHENOL Inline An-
tenna as plotted against the intercepted
voltage of a reference folded dipole cut
to the frequency being compared. There
is no channel in either the low band or
high band where there is more than a
three decible change within the channel
that can cause picture modulation or

“fuzziness.” Gain of the AMPHENOL
Inline antenna is quite flat over all
channels.

You will find more gain designed into
the high band because of greater need
for it, due to higher losses at these fre-
quencies. Also, notice the drop-off on
channel six. This is at the edge of the
FM band and is subject to FM inter-
ference, so the Inline’'s gain is purposely
held down at that frequency.

The excellent broadband character-
istics, impedance match, single forward
lobe radiation patterns on all channels,
maximum gain, lightning protection, and
superior mechanical features of the
AMPHENOL Inline Antenna make it the
antenna for greatest TV picture quality!
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Write for this book
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formance data of vari-

ous types of antennas.
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care of structural or electrical dif -
ference between tubes possessing
identical size screens.

This system was adhered to
quiteclosely untilthe introduction of
tubes using specially treated glass
for thescreen plate. The purpose of
this glass (known commercially as
gray glass, filterglas, or teleglas)
was to improve picture contrast,
principally by imposing agreater
absorption on light reflections that
occurred between the two intersur-
faces of the glass screen. To distin-
guish between tubes using this glass
with those using ordinary glass, the
letter '* A'' was appended to the tube
number after the P4, Thus, a 16HP4A
tube possessed a filterglas screen,
whereas the 16HP4 did not. In all
other respects, the two tubes were
identical.

Next, the letter B appeared and
it was employed to indicate that the
screenface hasbeenfrosted. (Frost-
ing, produced by etching the screen
face, tends to diffuse the reflections
of bright lights in the room and
thereby lessentheir annoyance tothe
viewer.) This frosting, in combi-
nation with filterglas, helps to im-
prove picture contrast considerably.
The letter B isused for a frosted
filterglas.

Occasionally, the letters C
and D will be found. In the 19AP4C,
for example, gray glass is used and,
in addition, the fluorescent side of
the screen is coated with athin layer
of aluminum. The aluminum backing
serves to increase the light output
considerably. Inthe 19AF4D, a clear
frosted glass is used. This is in
distinction to the 19AP4B where a
gray frosted glass is employed.

The serviceman will find, how-
ever, that this system has not been
strictly adhered to. Thus, the20CP4
possesses a filterglas screen while
the 20C P4A differs from it, not in
having a different type glass face,
but by having an external conductive
coating over the bulb of the tube
while the 20CP4 does not. Or, the
17BF4B does not possess a frosted
face, but instead an aluminum back -
ed screen. And, to compound the
confusion, the 12U P4 B possesses
neither a frosted face, nor a metal
backed screen, but differs from the
12UP4A by requiring a single magnet
ion trap instead of a double magnet
trap.

There are a sufficient number
of other '" discrepancies'' to lead one
to the conclusion that the additional
A, B,C,D,appendages were not
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carefully establishedasstandards
but were improvised when significant
differences appeared in tubes having
the same size screen. Theonly con~
solation the serviceman has in all
this, is that tube charts are readily
available and that it is usually pos-
sible to substitute tubes of equal
screen size without much difficulty.
Hence, some of these differences
lose their significance.

Television is young and robust,
expanding in all directions at once,
Expansion, of course, brings with it
change and what was commonplace
yesterday may not be popular today.
An excellent example in point is the
receiving system used in current
televisionsets. At thestart,in 1946,
all television receivers employed
what is today known as the conven-
tional system. That is, the sound
portion of the television signal was
separated from the video portion
before the signal reached the video
second detector. This was the only
system in use until the ''Intercar-
rier'' principle was discovered by
R. B. Dome of General Electric.

Now, the choice of the word
conventional for the first system is
perhaps unfortunate since it conveys
the impression that it is the system
most widely employed when, as a
matter of fact, it is not. The majority
of receivers now being manufactured
utilize the intercarrier principle and
the percentage is increasing steadily.
Probably the origin of the word con-
ventional, as applied to television
receivers, arose from the fact that
the conventional system came first.
Thus, when the intercarrier system
appeared, it was compared to the
then existing system which was dub-
bed the conventional system.

Recently a new name has ap-
pearedfor the so-called conventional
system. This is split-sound and
while it appears to be preferable to
conventional it, too, suffers from
ambiguity. The intercarrier set has
a separate sound channel, which is in
many respects similar in purpose,
although not in operating frequency,
to the sound system of conventional
sets. In both systems, the sound is
eventually separated or split from
the video signal, the only difference
being the point of separation.

Sowhile split-sound appearsto
be more desirable than conventional
it, too, can stand improvement.

REVIEW. Our review article
this month concerns trouble shooting
in horizontal A FC circuits. This
article appeared originally in two

installments of the DuMont Service
News as follows:

'* Trouble Shooting Horizontal
AFC Circuits''
by Walter Boiko
DuMont Service News,
February 1952, and
March-April 1952 Issues

Published Monthly by the
Teleset Service Department,
Allen B. DuMont Laboratories Inc.,
257 Sixteenth Avenue,
Paterson, New Jersey

One of the sections in a tele-
vision receiver which gives the
service technician more than its
shareof trouble is the horizontal
sweep system. A good deal of the
difficulty stems from the haziness
which many servicemen have con-
cerning the exact operation of this
system, especially the automatic
frequency control tube and its cir-
cuit. It is here that the operating
frequency of the horizontal sweep
oscillator is determined and any
shift from norwmal conditions will
immediately make itself visually
known by poor horizontal lock-in.

The problem facing the ser-
viceman is how to determine which
component in the AFC system is
defective. To solve this in a logical
manner requires (as it always does)
an understanding, first, of the opera-
tion of the circuit and second, an
idea of what to expect at various
points inthe system. The circuits to
be discussed below include the reac-
tance-tube A FC system (developed
by RCA for the 630 receiver) and the
now widely used pulse-width AFC
system. Fromthe procedure outlined
for these two systems, the service-
man should be able to extend it to
any of the other methods in use.

A. Reactance-Tube AFC Sys-
tem. A block diagram of this circuit
is ghown in Figure 1. It consists of
a sync discriminator, a reactance
tube, and the horizontal sweep oscil-

¢ ¢ Please turn to page 81 ¢ ¢

SYNC.
SYNC.
PULSE —| -
INPUT pbisc.
HORIZ.
SIGNAL
l 0sC. ~ouTPUT
RE ACTANCE
TUBE

Figure 1. Block Diagram of the
Stages in a Reactance Tube AFC
System.



The complete
line of Teletrons

in the most popular types from
12" to 30", reflects the prominent
role Du Mont has played in the
advancement of big-picture television.
Each time you use a Teletron for
replacement, Du Mont’s reputation
for quality stands behind the
reliability of your service.

FREE! Du Mont data chart lists com-
plete specs on all picture tube

types. Attach card or letterhead
to this ad for your free copy.

*TRADE MARK

ALLEN B. DUMONT LABORATORIES, INC.
Replacement Sales ® 750 Bloomfield Avenue ® Clifton, N. J.
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OPERATION

Shortly after the first com-
mercial UHF station came on the
air in Portland, Oregon, many vary-
ing reports were received from that
area. It was stated that at certain
points no signal at all could be re-
ceived. Itwas alsofelt thata specific
type antenna must be employed in
order to get satisfactory reception.
The same thing was said of the trans-
mission line. Allof these conditions
were far different from the normal
type of reception which had been en-
countered in VHF experience.

Knowing that some isolated
cases might be misconstrued as the
rule rather than the exception, we
felt that a more thorough investi-
gation of UHF reception would be
very helpful, not only fromthe stand-
point of our own knowledge of this
type of reception, but also to be of
assistance to our readers and those
people who will be called upon to
make UHF installations. We im-
mediately started plans to make
fieldtests togain the necessary facts
and data from which we could make
reports.

The first step was to decide
what type of field equipment would be
best suited for this purpose. After
making some investigation, it was
decided that an antenna trailer -tower
would be the most satisfactory means
of duplicating installations inthe
field. We immediately placed an
order for such a trailer-tower
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B

by W. William Hensler

through the Philco Corporation. This
trailer-tower is equipped with a
telescoping tower which extends to
40' ,upon which upto 20' of mast can
be inserted, giving a total height of
60" .

We then contacted antenna
manufacturers who had already an-
nounced that they were planning to
supply UHF antennas. It was our
desire to obtain as many basic types
of UHF antennas as possible. We
told them of our plans, and asked
if they could supply us with UHF
antennas which they were going
to offer commercially. The response
we received fromthe various manu-

Figure 1.

—_—
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facturers was extremely gratifying.
Most all of them were very anxious
to send us samples which we could
test first hand in the field.

In order that we could get a
full picture on the operation of these
antennas with various transmission
lines, the transmission line manu-
facturers werealso contacted sothat
we could get samples of their pro-
ducts. Again, the response of these
manufacturers was very satisfying.
We were able to obtain samples of
all the basic types of transmission
lines which the reports out of the
Portland area indicated that we
would need.

———
M
e

sams
o -

|
-

Field Crew and Equipment Just Before Departure.
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Servicemen are in for a pleasant shock as Merit

designs a corona-free transformer! Merit's famous
HV07—the world’s most popular transformer—is now
treated to a miracle-tough, new non-hygroscopic
insulation. Liquid-molded, this insulation encloses the
high voltage winding, is impervious to moisture and
high humidity and forms a watertight seal for the high
voltage lead. This, the latest development in insulating
material, is unaffected physically or electrically by
high humidity or cycles of heat and cold. Tt will
withstand operating temperatures 50% above normal
without change—and its high dielectric constant affords
maximum protection with minimum distributive
capacity. And this miracle new material resists oil,

acid, corrosion and is non-flammable as well.

MERIT COIL AND TRANSFORMER CORP.

4425 North Clark St., Chicago 40

Burton hrowne (l(Ivertising

FLYBACK TRANSFORMER
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Our next step was to obtain as
many converters and UHF receivers
as possible. Our aim here was to be
able totest these various converters
in actual field operations, so that we
could familiarize ourselves with
their operation and to particularly
acquaint ourselves with any opera-
tional difficulties which might be
experienced by the consumer. In
obtaining the UHF receivers it would
be possible tocheck these receivers
using the various antennas, and also
tocheck their operationas compared
to the use of external converters.

As soon as our trailer was
received, we set about modifying it
so that it would be most satisfactory
for the particular type of survey.
The first step in converting the
trailer -tower was the consideration
of the tires to be used on the unit.
Since the trailer has no springs, it
was decided that larger size, lower
pressure tires, than those which
could be used on the particular
wheels supplied with the unit, would
be more satisfactory. We obtained
wheels which would accommodate
8.00-15 tires, allowing us to carry
lower air pressure, and providing
a smoother ride.

Next was the consideration of
the storage or carrying space on the
trailer. The unit comes supplied
with a grid-like base which is en-
tirely satisfactory for carrying most
television receiver cartons. How -

ever, since this space was to be used
as a work table, we built a platform
upon which we could set our test
equipment and receivers when so
desired. The grid work, which was
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originally intended to be used as a
base, was then installed inan upright
position to act as a guard to prevent
cartons or equipment from falling
off the rear ofthe trailer. The plat-
form and the upright gridstructure
can be seen in Figure 2. This par-
ticular type construction also lends
itself to easy strapping, or tieing
down of equipment.

It was decided that fenders
should be installed on the trailer.
These were installed ata local weld-
ing shopand were made of sheet
steel, reinforced with angle iron so
that there would be no vibration
which might cause damage to the
trailer. Figure 3 shows the mount-
ing brackets usedtoholdthe fenders.

The next step was that of wir -
ing the trailer for night operation.
We first installed atail and stop
light combination, and license plate
holder. We then installed a red
clearance lamp at the rear endof the
tower and also two yellow clearance
lamps pointing one to each side on
the top of the two fenders. Since the
trailer itself is merely a skeleton,
it was felt that the extra clearance
lights pointing outward on the side
were required. One of the side
clearance lamps can be seen in
Figure 3.

Since thetrailer hadnosprings
it was necessary to install an extra-
heavy trailer hitch on the car which
was to pull the unit. Although there
was a comparatively small amount
of weight impressed on the car, the
unsprung axle exerted considerable
forward and backward motion as the

-,

"

Figure 2. Trailer-Tower Showing Modified Platform.

e A N
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Figure 3. Fender Mounting Detail.

trailer would hit bumps or chuck
holes. A light hitch on this type of
trailer might easily weakenand snap
due to the sudden jerking action.
Loops were installed on the trailer
hitch and alsoon the trailer to allow
for connection of safety chains. This
is necessary by law in some states
and if such an arrangement is to be
used, the local regulations should be
consulted.

Another modification on the
trailer, was the addition of mast
holders. These holders were install-
ed at the same time that the fenders
were mounted on the trailer. They
consisted of two short lengths of
2-1/2'" pipe which were welded to
the main member of the trailer.
Set screws were installed in these
sections of pipe allowing us totighten
them down on the mast and hold it
securely. The front section of the
mast holder can be seen in Figure 4
justtothe left of the safety chain
loops. The length of the trailer was
such that a 10' length of mast could
be carried and would extend only a
few inches behind the fenders of the
trailer. Since the tower itself ex-
tended five feet beyond the trailer
and clearance lights were provided
for this tower, the carrying of the
mast proved very satisfactory. For
a regular installation where a tele-
scoping type mast might be em-
ployed, such an arrangement would
be very useful in carrying the mast
to the installation point. Figure 5
shows a 10" length of mast in place
in the holder. This particular fea-
ture proved extremely satisfactory

11



mosT AMAZING

MODE
650

Crystal controlled all-purpose TV service
instrument.

Provides TV Pulses of 60: 900; 15,750 cycles
and 315 KC.

The only instrument to provide Horizontal
and Vertical framing frequencies for fast
servicing of deflection circuits. As well as pro-
vide drive for a monoscope or camera.

RF output covers all channels and is cali-
brated in microvolts for sensitivity measure-
ment.

Can be used as a wire-connected TV trans-
mitter to simultaneously transfer program to
any number of TV receivers on any channel.

Permits approximate field intensity measure-
ment.

Substitute video amplifier.

Vertical, Horizontal sawtooth can be substi-
tuted for vert., horiz. oscillator in TV set.

In addition to all these features the 650 also
generates a bar and dot pattern.

WHAT USERS SAY:

""Hickok Model 650 Generator is the most practical
single piece of television test equipment offered to
the TV serviceman. ! like evary feature about it,
and have seen it used in every possible way.”

Jack P. Moore, Service Mgr.
Commonwealth Television Installation
& Service Company

""The Hickok Model 650 is, without a doubt, one of
the most useful instruments yet developed for the
Television Servicing Technician.”

Ray S. Guichard, Mgr. Svr. Trg.
Capehart-Farnsworth Corporation

My Hickok Model 650 Television Video Generator
is the most time saving instrument | have ever
used. Television Service companies who don‘t have
this instrument should get one, and they could turn
out three times as much work.”

F. W. Gibbons, Oxford, Mississippi

V TROUBLE SHOOTER

Does in Minutes...Many Jobs thot
Normally Take Hours by Usual TV
Service Methods

e

This $1.00 Book. Limited
Time offer to TV technicians.

“In my opirion, no sdf.reipecting TV se-vie or-
gonization should be withaut a 650. Hickel has
again pioneered a quaity piece of equipmert at a
price anyone can affc-d.”’

Dcnald 7. Birch, Radio-TVv Instr.
Tte Livedy Technical 3cwol

Write today for free 32 poge illustrated book showing
detailed description of the latest metheds of television
servicing with the Hickok Model 650 Video Generator.

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10566 Dupont Avenue °

Clevzland 8, Ohio
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MAST HOLDER
FRONT SECTION

LIGHT CONNECTER
PLUG AND CABLE
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s

SAFETY CHAIN

=
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BRACKETS CHAINS

Figure 4. Mast Holder and Safety Chains.

and it is recommended that it be
added to any of the trailer-towers.

Inorder to make possible easy
and rapid change of various antennas,
we used a mast which has a key and
is tapered at one end. A section of
this type mast was permanently in-
stalled atthe top of the tower. Since
a rotator was required to facilitate
our operation, ashort section of
mast was installed in the clamps on
the stationary portion of the rotator.
This could be slipped on to the tap-
eredend of the mast witha minimum
of effort. The rotating section of
mast inthe rotator was another

short section which also had a tap-
ered end at the top. This arrange-
ment is shown in Figure 6. Thus, it
was possible to install antennas with
or without the use of the rotator.
During our field tests, the rotating
unit was used at all times. We also
cut several short sections of mast
which could be installed in the an-
tenna clamps, at the beginning of
each day,onall those antennas which
we planned to check. This made it
possible to very quickly slip the an-
tenna on the end of the mast. Time
was at a great premium sincea com-
paratively few hours of test pattern
were available.

"
Y MAST HOLDER & " ¢
G2 SECTIONS S
3!7",,’{_-_ g AN 10" MAST IN HOLDER
P :‘- 1555. - 75'“ _‘g - \ ‘
w i Y »F -
% ; - 5 : i
2 ooV A2 T
Figure 5. 10-Foot Length of Mast in Holders.
g
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The next obstacle whichwe had
to overcome was that of obtaining
power for test equipment and re-
ceivers which we planned to use in
the field. We contacted the Carter
Motor Company and obtained a
converter which operates from the
electrical system of the car and
generates 117 volts 60 cycle AC.
The particular unit which wasob-
tained has an output of 40 watts,
which was sufficient to operate the
rotator or the field strength meter.
It did not, however, provide for
operation of the television receiver.

As an auxiliary unit we also
constructeda vibrator power supply,
employing a 60 cycle vibrator, which
was satisfactory todrive the rotator.
This supply made possible the oper -
ation of the rotator atthe same time
that the field strength meter was
being used. Since considerable arc-
ing was noted across the points of the
vibrator, when the rotator was not
on, an additional setof contact points
was installed in the control box.
These points were closed only when
the rotator was put into operation.
The contacts on these points were
placed in the primary circuit and
thus the vibrator did not operate
unless the control box switch was
actuated either to the right or to the
left.

We originally plannedto oper-
ate the television receivers either
from farm houses, service stations,
or any other source of 117 volts
which we could use. Since this
would place considerable limits on
our field of operation, it was decided
that such an arrangement would not
be satisfactory. We, therefore con-
tacted the various manufacturers who
supply gasoline-driven power
plants in.an effort to obtain a unit
which would provide the power that
we needed. Ultimately we obtained
a Homelite unit, which has an output
0f 1,000 watts at 115 volts - 60 cycle
AC. This unit is a single cylinder
two-cycle gasoline-driven alter-
nator which has a total weight of only
68 lbs. It is quite small and proved
to be extremely satisfactory for our
tests. Figure 7 showsthe power unit
mounted on the trailer platform.
Withthis unit it was possible to
supply not only the television re-
ceivers, but any converter whichwe
might choose to use as well as our
field strength meter, antenna rotator,
and the lights for our night opera-
tions.

We then had obtained the trail-
er and the power plant necessary to
carry on the operation. We had
equipped the trailer for night driving.

13
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Bring back that New=Set Sparkle

with

Meet John Cunningham, a CBS-Hytron Commercial Engineer.
John is beginning at the beginning for you. Socket by socket, he is
analyzing the tube requirements of a brand-new TV set design.

John knows the superior performance de-
manded. He concentrates his know-howon
insuring top tube operation within stand-
ard specification limits. He tests sample
tubes . . . checks analysis data. Working
hand -in-glove with the set designer . . .
and with CBS-Hytron engineers . . . he as-
sures control of the characteristics of all
tubes for this new chassis. Finally he
achieves. . . from rectifiers to picture tube
... the perfect performance all of this
engineering team {(and you) seek.
Constantly CBS-Hytron carries on
teamwork like this. Socket by socket anal-
ysis. Day in, day out — with 9 out of 10

leading TV set makers. Both tube and set
engineers pool their specialized skills.
Scores of the nation’s foremost TV set
engineers help make endless CBS-Hytran
improvements. Help assure you of unsur-
passed performance in virtually all lead-
ing TV sets.

Small wonder that your CBS-Hytren
replacement tubes recapture that new-set
sparkle. Please your customers. Cut your
call-backs. Profit more. Take advantage
of CBS-Hytron engineering. Demand
CBS-Hytron . . . your logical replacement
tube, because it is performance-tested all
the way...from original to replacement.

MANUFACTURERS OF RECEIVING TUBES SINCE 1921
HYTRON RADIO AND ELECTRONICS CO.

A Division of Columbia Broadcasting System, Inc.

Main Office: Danvers, Massochusetts

NEW...BIGGER...BETTER
FREE!
6th Edition

CBS-HYTRON

Reference Guide

W
Lngl] a«'

R

!
for
- ) .
Miniature Electron [nesnon Qg e
Tubes
* A CBS-Hytron original . . . it's unique.

o All miniatures, regardless of make.

e 250 miniature types ... 87 new.

¢ 111 basing diagrams . . . 34 new.

» Similar larger prototypes indicated.

* 8 packed pages of data you need daily.
e And it's FREE!

Get your copy of this old friend brought up to
date now. Ask your CBS-Hytron jobber or
write direct . .. today!
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PERMANENT MAST
SECTION IN TOWER

SHORT MAST SECTION
( SLIPS OVER PERMANENT
MAST SECTION )

ROTATING MAST

Figure 6. Rotator with Mast Sections in Place.

The car had been equipped with the
necessary hitch. We had obtained
antennas, transmission lines, con -
verters and UHF receivers. It was
decided to ship this equipment, ex-
cept for the trailer and power plant,
to the selected area sothat we could
leave on a moments notice and start
our tests as soon as possible.

In addition to the aforemen-
tioned equipment, however, it was
decided that we should send all tools
and accessory equipment which we
might find necessary to use during
our tests. From the reports which
were heard about the Portland area,
they were more or less caught flat-
footed and it was almost impossible
to obtaia replacement crystals,
tubes, tools, or for that matter any
equipment associated with television
installation. Thus, a list of tubes
used in all of our equipment was
made and a spare tube kit was
drawn up. The fuse problem was
alsotaken into consideration. Oper-
ating at a remote point in the field,
-a tube or fuse failure might result in
the loss of considerable time, so a
spare fuse kit was drawn up and
shipped with the equipment. All of
the tools, drills, and alignment equip-
ment were also included. We ship-
ped standoff insulators, turn-
buckles, guy wire, roof mounts,
chimney mounts, and associated
equipment so that we would not be
held up in our operation due to the
lack of any accessories.

Shortly after the completion of
this preliminary work it became
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more and more evident that the ori-
ginally selected area adjacent to
Reading, Pennsylvania would not
start operation on or near the date
originally planned. W e maintained
frequent contact to keep abreast of
developments there and held up the
second shipment of material untilwe
were more assured of an early UHF
start in Pennsylvania.

To be assured of not missing
other UHF starts, we contacted Jack-
son, Mississippi and Baton Rouge,
Louisiana who had announced that
they planned to come on the air in
the near future. Contacts there were
not positive of the time when the
UHF transmitters would be shipped
which, of course, was the big holdup
in most all areas.

The break we had been waiting
for came on December 18th when
RCA shipped two transmitters - one
to Atlantic City, New Jersey and the
other to South Bend, Indiana. The

Figure 7. Power Plant Used for
Field Operations.

next day twotransmitters were ship-
ped to York and Wilkes-Barre,
Pennsylvania. Obviously, with the
South Bend area being much closer
to our home office, it was to our
advantage to carry on our field sur-
vey at that area. We immediately
called Mr. Al Kester of Commercial
Sound & Radio Company in South
Bend and made arrangements for the
use of his place of business as a base
for our operations. He was very
happy to cooperate with us and told
us that he would make space avail-
able for our equipment when it ar-
rived. Inthe meantime we contacted
Carl Barbey at the George Barbey
Company in Reading and asked them
to reship our equipment from there
to South Bend, Indiana. We also
made another shipment from our
home office of the equipment we had
accumulated after our first shipment
to the Reading area.

The South Bend UHF station,
which operates on Channel 34, came
on the air the week-end before
Christmas. It was decided that we
would commence our actual field
surveyonJanuary 5th. Prior to this
time, however, we made a trip to
South Bend and became acquainted
with the personnel at Commercial
Sound & Radio Company and WSBT -
TV. We also made reservations at
a motel north of South Bend to ac-
commodate our field crew during
our stay in South Bend. This com-
pleted our preparations for the trip.

By the time January 5th rol-
led around, I for one had become
quite eager, and I think the same
feeling existed in the rest of the
field crew, to get under way. We
loaded upthe remainder of our
equipment, coupled the trailer toour
car, and left our home office at ap-
proximately 10:00 A.M. onthe morn-
ing of January 5th. Figure 1 isa
photo of our equipment and the field
crew. As could be expected, during
the month of January in this partic-
ular latitude, cold weather usually
sets in and such was the case during
the first week of our operation.

We arrived in South Bend at
about 2:00 P.M. and went immedia-
tely to the motel. We then went to
Commercial Sound & Radio Company
to pick up some equipment so that
we could get on the air that evening.
The motel in which we stayed was
very well suited for our operations.
We had twounits and it was possible
to park our trailer-tower directly
in front of these cabins during the
night without obstructing traffic.
The trailer-tower is shown at this
location in Figure 8. This enabled

15
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.‘ I ll l*
IS MIGHTY IMPORTANT
FOR EVERY VHF-UHF INSTALLATION

* lic. A.A. K. Pots.
2,422,458; 2,282,292;
2,611,086; others pending.

No television set owner wants two transmission lines when one will do.
No installation man wants to waste time installing two when one will
do. Mighty Match takes care of both situations the fastest, easiest, most
profitable way for you. The patented* VEE-D-X Mighty Match is the only
practical device yet perfected 1o make single transmission line VHF-UHF
possible. Mighty Match has a double-barreled application — at the
antenna — at the terminals on TV set or converter. The Mighty Match
is extremely compact (only 3%” x 2%” x %”), thanks to its newly de-
veloped printed circuits that separate all channels (2-83) automatically.

Plain MM-30 (red) for Ploin MM-20 (green)

UHE-VI F onl

e S e Is it any wonder that Mighty Match is the magic name for all UHF-
A (F VHF installations? WARNING — Accept no substitute for Mighty Match.
k;g.a g;t__ﬂ It is completely protected under A.A.K. Pats. 2,422,458; 2,282,292; 2,611,086.
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SO-MM-30 (red) for
VHF-UHF with standoff
for mounting on mast

SO-MM-20 (green) for
VHF only with standaff

&?W ELECTRONICS INC.

ROCKVILLE, CONNECTICUT

far mounting on mast

AB-MM-30 supplied
with Universal Mount-
ing Bracket for attach-
ing UHF ontenno to
present VHF mast

.

MM-30

MM-30 built into
certain VEE-D-X
antennas, such as
the UHF V" on.
tenna, the Ultra
Q-Tee and the
Ultra Q-Tee S.

Formerly The LaPointe - Plascomold Corporation

The Mighty Match printed circuits, shown
at left, consist of six separate sections.
which are independently resonant at crit-
ical frequencies in the UHF spectrums.
Electrical action of the filter is entirely
avtomatic.
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in Position in

Figure 8. Trailer
Front of Motel.

us to monitor the Channel 34 signal,
as well as making any tests which
would provebeneficial atthat partic-
ular location. At this point we were
approximately seven miles from the
transmitter. We were north of South
Bend, and the transmitter was south-
east of the city, which meant that the
signal actually came across South
Bend proper.

At Commercial Sound & Radio,
we found out that our equipment had
not arrived from the Reading, Penn-
sylvania area, however, the equip-
ment which we shipped from Ind-
ianapolis had been received. We
picked out converters, receivers
and sufficient antennas to start our
operations. The first evening most
of our tests consisted of visual
checking tofamiliarize ourselves
with the operation of the converters
and UHF receivers. The first thing
that we noted was the ease with which
the equipment could be tuned. This
was true of the UHF converters as
well as the UHF receivers. It was
no more difficult totune the Channel
34 signal than it is a VHF channel.
We were also favorably impressed
by the apparent lack of drift in the
UHF tuning systems. We, more or
less, had envisioned the necessity
of retuning during the first few min-
utes of operation, but such was not
the case.

In order to clarify the proce-
dures which were employedin
making these tests, it might be well
to point out some of the methods
used in making our measurements.
The test pattern time from WSBT-
TV was from oneto five inthe after-
noon. This gave us four hours of
working time in the field. Since this
is a comparatively short time, we
tried to get set up at our particular
location so that we could commence
operation exactly at 1:00 o' clock.
Prior to this time we would decide
what type of testing was to be per-
formed during that day. There were
several basic tests made.

One was the testing of a given
antenna, under as nearly identical
conditions as possible, at various
distances from the transmitter. This
gave us apicture of the signal
strength that could be expected at
these various distances. By using
the same antenna, lead-in and field
strength equipment, it was possible
to get a very good overall picture
of the signal that could be expected
at any given point.

Another plan of operation was
to check a variety of antenna types
at any given location. This enabled
us to check the merits of a specific
type of antenna as far asgain iscon-
cerned.

Still another plan was todeter-
mine what locations were exception-
ally bad as far as ghost problems
were concerned. In order to obtain
this information, some personnel who
had some experience in making
installations were contacted to find
out which areas were particularly
bad in this respect.

Our plan of operation also in-
cluded a check of several lead-ins

under as nearly identical conditions
as possible. Inthis way it was hoped
that the merits or demerits of
specific types of transmission line
could be determined.

Each morning we determined
which type of operation would be
carried out during the day. This,
of course, governed the type of an-
tennas which we would take with us.
After the antennas were selected, the
short sections of mast, which were
previously mentioned, were installed
in the U clamps on the antennas so
that a minimum of time would be re-
quired in changing the units in the
field.

The following equipment was
carried in the trunk of the car at all
times for the purposes of monitoring
the signal and making field strength
measurements. A Motorola 17"
receiver, in which we had installed
a UHF converter kit, was used to
check the quality of picture and also
as a monitoring device. An RCA U2
converter was used in conjunction
with a Simpson Model 488 Field
Strength Meter to make relative
field strength readings. We also
incorporated a variable voltage
transformer so that the voltage
supplied by our portable power plant
could be adjusted to the proper
voltage. As a constant check on
this voltage, a Hickok Model 900B
Watt-Amp.-Meter was permanently
connected into the circuit.

At any of the test locations,
all that it was necessary to do, as
far as our electrical circuits were
concerned, was to start the power
plant and plug in the extension lead.
All of the equipment was left on,
eliminating the necessity of turning
off and on the individual pieces of
equipment. A view of this equipment

Figure 9. Testing and Monitoring Equipment Setup.
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Figure 10. Testing Under Adverse Conditions.
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Your dollar buys
more instrument”
...in our Model

2 30

by R. L. Triplett

PRESIDENT

Because we build every major
part of our instruments the quality is
carefully controlled. For example, we
know we have more torque driving
our pointers because we designed and
built the complete instrument. We
know we have sustained dependence
in the shafts and switch contacts of
our test equipment for the same rea-
son. Cycle tests for switches exceed
several times the rigid requirements
of the armed forces.

There is another important value
to you. Because we make our own
componenls we eliminate the profit
another manufacturer would make in
selling them to us. And this “profit”
is passed on to you.

Consider these features of Model
630 V.O.M., for example—

One Hand Operation—One
switch with large recessed knob has a
single position setting for each read-
ing. Leaves one hand free. Eliminates
switching errors, trouble, saves time.

Ranges—AC-DC Volts: 3-12-60-
300-1200-6000 (AC, 5000 Ohms/Volt;
DC, 20,000 Ohms/Volt). 60 Micro-
Amps. 1.2, 12, & 120 Mil Amps. DB
scales at 1.73V on 500 Ohm line, 0-66
DB output.

Highest Ohm Reading—To
100 Meg. in steps of 1000-10,000-
100,000 Ohms—100 Megohms.

Yes, with us it’s a matter of per-
sonal pride to make “Triplett’” stand
for better construction and more
service for your test equipment dollar.

f&”gﬁ%&w

PRESIDENT

TRIPLETY ELECTRICAL INSTRUMENT CO.
Bluffton, Ohio

WOE™ 630 V.0.1.
only #5 950

: @ l
For service, accuracy, highest dependability, buy I l’lplett
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setup is shown in Figure 9. Inci-
dentally, the item at the rear of the
trunk which loaks like a coffee pot
is not a UHF antenna. It actually
isa coffee pot, which we carried
along for "thawing out'" purposes.
The weather during the first week
of operation was extremely cold.

On the first full day of field
operations we were plagued bya
snowfall which practically covered
our instruments at times. This test
site is shown in Figure 10. All of
us on numerous occasions have
heard of snowy pictures, but frankly
this is the first time that we had
experienced a situation where this
was literally true. Although our
operations on this particular day
were hampered to a great extent, we
did gain sufficient experience to
show us what equipment was nec-
essary for field operation, and many
short cuts were discovered that
enabled us to doa quicker, more
efficient job.

It was decided that readings
should be taken at several antenna
heights, at each position. Readings
were taken at each positioning of
the cross-members on the tower.
This resulted in the taking of 14
measurements for each particular
test. By doing this it was hoped that
we could get a pattern of signal
strength versus antenna height. In
order that the proximity of the lead-
in to any object did not affect our
readings, we had one man hold the
lead-in with an insulating strip. All
of the lead-ins which we used were
approximately 60' in length. This
allowed plenty of length, even with
the tower at full height.

On Wednesday night of the
first week we experienced excep-
tionally bad weather. There was a
great amount of freezing rain and

upon arising in the morning we
found that our tower was completely
iced up. Each evening before retir-
ing we cranked the antenna down,
although we left it in a vertical
position. Cn this particular night,
had the antenna been at full height,
the runners would have been iced up
$o badly that it would have been
impossible to let the antenna down.
The iced condition can be seen in
Figure 11. Since the antenna was at
the lower level there was sufficient
clearance to hinge the antenna
tower. We then set about breaking
‘off ‘the ice,as is shown in Figure 12.

In order that the editorial
staff could start compiling our data
as quickly as possible, a report was
sent back to our home office each
evening on a wire recording. Spec-
ial test data forms had previously
been designed and the data for these
reports were included on the wire.
In addition to speeding up the trans-
fer of information, the wire record-
ings also served another purpose.
Since the recordings were made
each day, any impressions that we
might have hadas aresult of a day's
tests were permanently recorded.
Thus, after we returned, by playing
back these particular recordings, it
was possible to relive our exper-
iences for that particular day and
we were less apt to forget, or lose
any opinions or impressions gained
from that day's operations.

The portable power plant
proved to be a very valuable piece
of equipment. This allowed us to be
completely self-sufficient, since we
did not depend upon power from any
other source. We could make tests
at any particular position that we
desired. During the first week of
operation the power plant was not
permanently mounted on the trailer.
Thus, it was necessary at each stop

to untie it and remove it from the
platform. We usually set it several
feet away from our operation to re-
duce the noise level. However, the
second week, in order to cut down
on the time required in mounting
the power plant on the trailer and
taking it off at each stop, the unit
was permanently mounted on the
platform of the trailer. Thus, all
that was necessary to do at each
stop, was to start the engine and
plug in the extension cord. Except
for a little hard starting on a couple
of occasions, we experienced no
difficulty whatsoever with the power
plant. Of course, this hard starting
was to be expected since the tem-
perature was around 3 degrees, at
times.

One of the things that con-
cerned us, in connection with the
portable power plant, was the
possibility of a variation in line
frequency affecting our measure-
ments. In checking the frequency
under a constant load, it was found
that it was within one cycle, and
since this condition exists some-
times on local operation when view-
ing a network program, no more
difficulty was experienced than
would be encountered when viewing
this type of signal. Since the fre-
quency of operation was slightly
different from that of the line fre-
quency at the transmitter, slight
hum bars were noticed on some
occasions. These, however, did not
affect our readings in any way.

Since some of our readings
were made on very narrow roads, it
might be interesting to point out the
methods which we employed to pre-
vent blocking traffic. After select-
ing the test sight, the trailer was
unhitched from the car and turned
at a slight angle which placed the
front end of the tower at the side of

¢ ¢ Please turn to page 85 ¢ ¢

Figure 11. Ice Formation on Trailer.
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Figure 12. Chipping Ice.
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When UHF comes to your town, here’s your “best seller”

...the MALLORY UHF CONVERTER

HE precision-built, performance-proved Mallory Converter has these sales-huilding —
profit-making features—

® Reception of all UHF chaunels. for any TV sets without sacrifice of existing V H ) channels,
® Quick, casy installation. No internal changes needed in any set.
® High quality picture definition . . . easy tuning.

® Small. attractive cabinet in deep maroon plastic measures only nine inches wide. seven
inches high.

Because the Mallory Converter tunes in all channels in any area. the costomer who has one has
nothing more to buy .. . even if he moves to another city.

ASK YOUR MALLORY DISTRIBUTOR to show you the Mallory UHF Converter. Ask
him about its success where UHF television is already on the air. For estra <ales and profits,
make it vour “Best Seller” when U comes to town.

They are easy to install. Connection of antenna leads and power lines from the Converter to
the set is all that’s needed to install the Mallory Converter. It is done right in your customers’
homes . . . in a matter of minutes.

- ' P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
! Depend on Mallory

Y N for
Approved Precision Quality
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Interest is growing rapidly in
the new UHF band of television
broadcasting. Many questions are
being asked, particularly by service
technicians who work inareas which
now have, or soon will have, one or
more UHF television stations on the
air. Facts pertaining to the install-
ation of antennas are frequently
desired. Here is a list of some of
the questions along this line:

What type of antenna is best
for UHF?

What are the difficulties en-
countered in making an installation
for UHF?

How does theterrain, or struc-
tures in the area surrounding the
receiving antenna, affect the recep-
tion?

Does the height of the antenna
make much difference inthe strength
of the received signal?

What conditions govern the
choice of using a strictly UHF an-
tenna or an all-channel VHF-UHF
antenna? -

At whatdistance from the
transmitter is best reception ob-
tained?

What is considered the fringe
area of UHF?

Is there much ghost trouble?

The answers tothese questions
and many others willbe fully arrived
at as working experience inthis new
field is gained. In this report an
endeavor has been made to use the
experience gained during our field
trip to South Bend, Indiana, as the
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basis for answering as many o1
these questions as possible. A two
week trip, of course, is not a real
substitute for months of installation
experience, and it is expected that
the ideas presented here will receive
their share of amendments as time
goes by.

The different makes of an-
tennas which werefieldtested onthe
trip are listed in Chart A. Many
tests were made on the comparative
performance of these antennas at
several locations, and the data has
been condensed into graphs and
written evaluations. The antennas
were of many makes and models
as canbe notedfrom thechart. They
were selected principally for differ-
ence in design. Samples of each of
the following general styles were
chosen: V-dipole, rhombic, Yagi,
conical, fan dipole, and colinear.
(For a further description of each
of these types, reference may be
made to'' UHF Antennas'' in Photo-
fact Index and Technical Digest #36
for January -February, 1953.) In
addition there were one or two an-

by Glen E. Slutz
and C. P. Oliphant
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Figure 1. Portable Antenna Tower
Showing Rotator Used for Orienta-
tion of Antenna.

tennas which cannot be readily clas -
sified in these categories.

Figure 2. Lead-in Being Held Above the Ground During a Typical Test.
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RCA
SPEAKERS

RCA LIGHTNING ARRESTERS
AND ACCESSORIES

RCA VICTOR
SERVICE PARTS

22

For every dollar purchase of RCA
Parts, your RCA Parts Distributor
will give you a valuable RCA
Premium coupon.

Save your coupons

Get a copy of the valuable RCA
Parts Premium Catalog from your
RCA Parts Distributor. Choose from

the hundreds of wonderful pre-
miums you can win. The catalog

Here's all you do...

3.

4.

will tell you how many coupon-
points you need for each article.

When you’ve accumulated suffi-
cient coupons to win your * iream
premiums’’ . . . take the ccupons
to the RCA Parts Distributo: from
whom you made the purchases.

Your RCA Parts Distributer will
order the premiums of your choice.
It’s as simple as that!

Start saving now...premium cou-
pons can be earned only until July
31, 1953. However, RCA Premium
Coupons do not expire until Sep-
tember 1, 1953.

RADIO CORPORATION of AMERICA
® ELECTRONIC COMPONENTS

HARRISON, N. J.
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Transmitter
South Bend
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Plymouth

ML
v 25

Argos

andubfl

Rochester

NOTE:

Elkhart

SECONDARY

FRINGE

See Text for Suggested Antenna
Types in each Area

Figure 3. Drawing of the Three UHF Service Areas in the

Nearly all the antennas in
Chart A were tested at various
heights above the ground. Further-
more, the directivity characteristics
of several were investigated through
the use of a rotator, visible in the
photograph of Figure 1. The rotator
alsofacilitated the tracking of strong
ghost signals when they were en-
countered.

Lead-in losses were kept

nearly constant by using the same
lead-in in all of the antenna com-

March - April, 1953 - PF INDEX

parison checks and also by keeping
the line away from both the tower
and the ground. Figure 2 shows the
lead-in being held above the ground
during a typical test.

The measurements of signal
strength were obtained through the
combined use of an RCA UHF con-
verter, Model U-2, and a Simpson

field-strength meter, Model 488.

Field-strength figures given in this
report should not be construed as
absolute signal levels in microvolts

South Bend Territory.

per meter; rather they are figures
of comparison only.

Atelevision receiver equipped
for UHF reception was used tocheck
the quality of the signal being re-
ceived on each antenna tested. The
receiver was especially valuable for
ghost tracing.

Tests were made at various
locations in and around South Bend,
Indiana. For the purpose of group-
ing these locations, the South Bend

23



RADIO CITY PRODUCTS €O., Inc.

152 WEST 25+h STREET ¢ NEW YORK 1, N. V.
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In a Class éy Slself !

THE AMAZING NEW RCP’ AM - FM -'I'V SERVISHOP

MODEL 740A

MODEL 730

A LONG TIME COMING — Worth waiting for! This complete TV- FM-AM Service outfit can
go with you to the receiver — or use the units individually in your shop or home. Check,
test and align the set quickly, from antenna to picture tube or speaker, All the instruments
for necessary measurements right at yoer fingertips. The Series 8010 Servishop includes:

1. MODEL 740A ... TV "DO-.ALL" GENERATOR

. MODEL 533M ... MIDGETSCOPE {A High Seunsitivity 3” Scope)

. MODEL 730 ... UNIVERSAL SIGNALIGMER (AF-AM (RF)-FM Signal Generator)

. MODEL 808. .. TV.-RADIO-CR TUBE TESTER, REACTIVATOR AND VTVM

. MODEL HVYMP-1 . . . A High Voltage Multiplier Probe

. HAND RUBBED ~— FINELY FINISHED NATURAL OAK CASE

o b LN

If bought separately these units would cost over $30.00 more
in ONE practical portable case of fiaely finished hand rubbed

natural ook, with o compartment for tools, tubes, leads, etc.: °°
SIZE: 15-3/4" x 13-5/16'" x 11'". WT. 35 Ibs. (approx.) SERIES .
8010 — Complete, ready 0 oparate. . . . ..c.ceceecncnccccnnns NET

MODEL 808

SEE IT AT YOUR
JOBBER TODAY!

Write for the new,
colorful fully illus-
trated 1953 RCP
catalog giving de-
tailed specifications
on the Series 8010
and other top-
quality instruments
in the RCP line.
Address all requests
to Dept. PF-3.

JAMAN ADVERTISING, INC.

s
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V-Type

Trombone (Ward, Model TV-132)

V's, stacked (Channel Master,
Model 404).

V-beam (JFD, Model UHF 500},

V -dipole with VHF antenna (Vee-
DX Ultra Q-Tee).

Rhombic
Rhombic (Tricraft, Model U-1).

Yagi

Yagi, 8 element (Vee-DX, Model
LJu).

Yagi, 12 element (Vee-DX, Model
LLJU 28-39).

Yagi, 5 element (RMS, Style 5-34).

Yagi, 8 element (RMS, Style 8-34).

Yagi, duplex (Telrex, Model 300).

Conical

Conical, 4 bay stacked (Taco,
Catalogue #3005).

Conical V-beam, double (Telrex,
Model 400).

Conical V, single (Telrex, Model
1X-500).

Fan-Type

Corner reflector (Walsco, Model
4450).

Bow -ties with screen reflectors,
stacked (Walsco, Model 4402).
Bow-tie with screen reflector
(Channel Master, Model 403).

Other

Colinear (Vee-DX, Model CAU).
Clover V-beam (Telrex, Model
100).

Bat wing (Telrex, Model BW-1).
Dipoles with screen reflector,
stacked (Radiart, Model U-4).
Circular folded dipole (Rytel,

Model RDO-1).

Chart A. List of Antennas Check-
ed at South Bend.

territory hasbeen divided into three
major areas (See Figure 3). These
will be referred to as the primary
service area, the secondary service
area, and the fringe area. The pri-
mary service area is that which is
within a 15 mile radius of the trans-
mitter. The secondary service area
is designated as the area between

15 and 25 miles fromthe transmitter.

Theiringe area isbeyond the 25 mile
limit. The division of this territory
in the above manner may not neces-
sarily correspond to the division
made by the management of station
WSBT-TV or the manufacturer of the
transmitter. It was arrived at, how-
ever, after extensive testing, which
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Figure 4. Relative Strength of Received Signal Versus Antenna Height at

Position P-1 (1 Mile).

indicated what strength signal could
be expected at various distances.

Primary Service Area -

A total of five test locations
were established within the 15 mile
circle in Figure 3. The first of
these, which we shall call Position
P-1, was about a mile from, and
within sight of the transmitting
tower. The country was quite open
and rural in nature; there were no
large buildings or reflecting objects
nearby. As was expected, the signal
at this point was very strong. We
checked, three antennas at Position
P-1 (1 mile}). These antennas were
the stacked dipoles with screen re-
flector (Radiart, Model U-4): the
bow tie with screen reflector (Chan-
nel Master, Model 403); and a cir -
cular folded dipole (Rytel, Model
RDO-1). The resultsare graphically
pictured in Figure 4.

Notice especially the variation
insignal strength at different antenna
heights above the ground. This phen-
omenon was the significant feature
of the test at Position P-1, (1 mile).
There are at least two possible
reasons for the variation. One might
be the effect of the minor lobes in
the radiation pattern of the trans-
mitting antenna; these minor lobes
are very often responsible for
"*dead spots'' in the immediate
vicinity of a transmitter tower. An-
other reason could be a cancelling
effect between the direct signal and
the sigral reflected from the surface
of the ground.

The picture showed someevi-
dence of smear at Position P-1, (1
mile). This condition may have been
due to high AGC voltage altering the

frequency response characteristics
of the IF strip in the receiver. The
difference in the signal pick-up of
each of the antennas is not partic-
ularly important since the field-
strength of the signal was so high.
It may be said, however, that all
three antennas operated very satis-
factorily.

A further check was made on
the radiation pattern of the signal
by moving the antenna tower several
feet at right angles to the trans-
mitter. A sequence of readings was
taken at different heights here, and
when compared with the previous
readings no appreciable difference
was noticed. It would seem, there-
fore, that the vertical field strength
patternremainedfairly constant at a
given distance fromthe transmitter.

Positions P-2 and P-3 were
chosen with the problem of reflec-
tions in mind. Both locations were
near a large gas storage tank in the
city of South Bend. A sketch of the
area has been drawn in Figure 5 and
the approximate distances involved
have been indicated.

Position P-2 was in the midst
of a residential district about three
miles {rom the transmitting tower.
The gas tank was situated nine city
blocks away in nearly the opposite
direction from the transmitter.
There had been complaints from
residents of this neighborhood con-
cerning trouble with reflected sig-
nals from the tank. In conducting
the check at position P-2,therefore,
wewere less interested in comparing
the gains of the various antennas and
more interested in deter mining ways

¢ ¢ Please turn to page 97 ¢ o
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Why waste time ‘“‘tinkering”. ..
get exact Blue Shaft,
quickest-for-servicing, plain or
switch-type replacement
controls for TV — AM — FM

Don't fuss with an assembly job the factory does
better, faster, and guarantees—at no extra cost.

Yes, Blue Shaft Controls are your smartest service buy!
Why? Because these exact, quickest-for-servicing replace-
ments not only save you valuable bench-working time, but
they're guaranteed right every time!

Why it pays to standardize on Blue Shaft
Centralab’s famous Blue Shafts, plain or switch-type, are
exclusive service items. The factory-attached and tested,
high-amperage universal switches are exact for SPST —
DPST or 3-wire. Blue Shafts are available in a range from

Blue Shafts give you exactness plus LOW COST

Ohms Max. Circuit List
Cat. No. le:}ﬂun‘:’; Taper Lo;’:"i‘:m Prlis(e
B-60 500,000 C-2 (audio) Volume or Tone $1.00
B-60-S% 500,000 C-2 (audio) Volume or Tone $1.50
B-70 1 megohm C-2 (audio) Volume or Tone $1.00
B-70-S* 1 megohm C-2 (audio) Volume or Tone $1.50
*Switch Type $Trademark

26

500 ohms to 10 megs in a wide variety of tapers and tapped
units. All Centralab Blue Shaft Controls are packaged singly,
or in handy kit assortments in plastic boxes of 12. You can
also get a special metal cabinet containing 22 controls. NO
EXTRA CHARGE for the cabinet.
Flexible "Fastatch,”t type KB, converts any

plain type conrvol with blue and white label
on back cover to switch type . . . in seconds.
SERVICE ENGINEERS — here’s more good news

— 26 new Blue Shafts added in '53 line!

Cen

®
A Division of Globe-Union iInc.
942 East Keefe Avenue, Milwaukee T, Wisconsin
In Canada, 635 Queen Street East, Toronto, Ontario
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The transmission line can be
considered as a necessary evil, It
is necessary in that it must couple
the signal, which is picked up by the
antenna, tothe receiver, It is an
evil since it provides attenuation of
the signal, The problem which must
be overcome in any installation is to
provide this coupling with the least
amount of signal loss that is possi-
ble,

The frequencies employed in
UHF transmission result in greater
losses in transmission lines than
are experienced in VHF. With this
in mind, several tests were per-
formed during our field survey to
determine what types of line couldbe
recommended for UHF use, These
tests fell into three main categories
which are as follows: (1) Compari-
son of losses with several types of
lines, each having the same length
and tested under as nearly identical
conditions as possible, (2) The
effect of adverse weather conditions
oneach of the various types of lines,
(3) The effect of mismatch between
the antenna and transmission line
and/ or between transmission line
and receivers,

Three basic type lines were
employed in these tests, These
were the punched 300 ohm flat twin-
lead, the tubular twin-lead and the
open wire transmission line, Figure
1 shows samples of these types.
Type A in Figure 1 is the punched
300 ohm flat twin-lead, B, C and D
represent the tubular twin-leadtypes
and E is the open wire transmission
line,

As would be expected, the test
performed under category 1 followed
very closely the readings which
would be obtained by calculating the
losses using the published attenua-
tion figures for each type of line.
Most open wire lines are stated to
have an attenuation of around 1 db
per 100 feet at the center of the UHF
band, Our tests verified this low
attenuation figure,

There are several disadvan-
tages to the use of this line which
will be brought out later, However,
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by W. WILLIAM HENSLER

it should be said at this time that in
those cases where it is necessary to
run an exceptionally long lead, this
type line should be employed. Such
a condition would be where a resi-
dence may be directly behind a cliff
or hill, making itnecessary tomount
the antenna at considerable distance
from the home, By using the open
wire line for this application, a
minimum of attenuation would be
experienced,

The twin-lead providing the
least attenuation of the remaining
types is the punched 300 ohm {lat
twin-lead, This lead proved to be
the easiest to handle due to its small
size and flexibility, It is easy to
mount and since insulators are
readily available for this type of
line, no difficulty is experienced in
this respect, Several disadvantages,
however, are evident in the use of
this type of lead-in, These will be
discussed later under adverse
weather condition tests,

Figure 1. Five Transmission Lines:
(A) Punched 300 ohm Flat Twin-Lead
(Don Good, Inc.); (B) 300 Ohm Tub-
ular Twin-Lead (Amphenol); (C)
ATV-270 Line (Anaconda Wire and
Cable Co.); (D) 300 Ohm Tubular
Twin-Lead (Atlantic Wire and Cable
Co.); (E) Open Wire Line (T.V. Wire
Products Co.).

The tubular twin-lead types,
being represented by B, C and D in
Figure 1, have a slightly greater
attenuation than that of the previously
mentioned type. Again this was
substantiated by tests made during
our field survey. This type of line
is very rugged and is much less
affected by aging and weather condi-
tions than the punched 300 ohm flat
twin-lead. It is more difficult to
handle, however, at the time of
installation, This will be discussed
at greater length under Installation
Procedure,

Much data has been published
concerning the effects that wet lead-
in has on UHF reception, In order
to present factual data on this sub-
ject, we performed tests as was
previously mentioned under category
2, Since we did not have a means of
artifically aging the line, most of
our tests were made using a clean,
dry line versus a wet line, keeping
all other factors constant, Knowing
that reception during a rain would
differ from that during normal condi-
tions, it was decided to set up an
artificial wet line test. In this man-
ner, the effect of wetting the line
would introduce the only variable in
our readings., The following pro-
cedure was employed to perform
these tests.

A clean, dry line was con-
nected to the antenna, the antenna
was properly orientated and a rela-
tive field strength reading was taken,
The lead-in was then disconnected
at the field strength meter end and
water was poured over the line for
25 feet of its length, Another read-
ing was then taken which indicated
the additional loss caused by the wet
line, The line was then wiped dry
and a reading was again taken in
order to compare the attenuation
with that of the clean, dry line,

This test was first performed
on the open wire line but produced
so little difference between the wet
and dry conditions that generally
speaking it can be said that the
attenuation provided by open wire
line is the same under both wet and
dry conditions. Just recently sev-
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eral companies have announced an
open wire line with fairly close
spacing. This type line was not
available to us at the time our field
survey was conducted, It would
appear, however, that the attenua-
tion caused by a wet line would in-
crease as the spacing of the wires
decreased. Even so, the attenuation
would be far less than a line having
a solid spacer,

Our next test was made on the
punched 300 ohm flat twin-lead. A
clean, dry lead-in was installed and
a reading of 350 was obtained, We
then wet 25 feet of the line anda
reading of 165 was obtained, We
then wiped the line dry and found
that the reading increased to 240.
As can be seen, there is a consider-
able reduction in signal when the
line is wet, The loss, which is ex-
perienced with this type of line when
wet, is brought about by the fact that
the water can actually be deposited
between the two lines, This places
the moisture in the concentrated
field existing between the two lines,
resulting in a greater loss. In an
actual installation dust, dirt and
soot can deposit on the line in such
a manner as to increase the attenua-
tion. It is probable, however, that
the attenuation is less than that ex-
perienced in the unpunched, flat twin-
lead, since there is much less area
for the deposits to occur. The de-
ficiencies just sighted are the only
disadvantages tothe use of this
particular line, with the exception
of what might happen as far as
attenuation is concerned with normal
aging of the line.

It would seem, then, that this
line would be suitable for UHF use
where it is possible to keep the line
clean and dry., Such a condition
might exist where a comparatively
long length of line is required inside
abuilding or structure of some sort.
Of course, it would not be practical
to use a different type line for the
external portion of the lead-in and
then use only a few feet of the flat
line to complete the installation,
The stiffness, however, of some of
the other types of line, particularly
the tubular twin-lead, makes it
rather difficult to handle inside the
home, This brings up a point where-
by the use of the punched 300 ochm
line could be used to an advantage.
In those cases where a plug-in
arrangement is employed for con-
necting to the antenna service, this
punched line could be used between
the socket and the TV receiver
since, for the most part, it will be
kept clean and dry, It would be
much easier to conceal and is less
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apt to be broken when the TV set is
moved for housecleaning purposes
or to achieve a better angle for
viewing.

The next wet line test was
performed on the tubular type twin-
lead. The same procedure as pre-
viously outlined was used. A length
of clean, dry tubular twin-lead was
installed and a reading of 300 was
obtained. Twenty-five feet of the
line was then wetted down. This
resulted in a reading of 260. We
thenwiped the line dry andthe read—
ing returned to 300. No special care
was taken in drying the line. The
fact is, it was a single wiping pro-
cess. We merely held a toweltightly
around the line and pulled the line
through only once.

It is interesting to note that in
the case of the tubular twin lead the
reading returned tothe original read-
ing after the line was wiped dry.
Such was not the case with the
punched flat line, The reason for
this is fairly obvious, It was im-
possible to completely get the line
dry on the edges of the punched
holes. Another point was noted, in
that the water had a greater tendency
to run off the tubular line. In the
case of the flat line, the water would
collect in the punched out sections,
which, of course, further decreased
its efficiency. In summarizing the
tests just outlined, it is apparent
that the open wire and tubular twin-
lead transmission lines are less
affected by foul weather conditions.
Thus, any installation which will be
subjected to such conditions should
employ a tubular or open wire type
lead-in.

Cn those installations where
fringe area UHF reception is the
prime objective, it is recommended
that the lead-in be wiped clean at
regular intervals, and particularly
if a decrease in signal pickup is
noted. Such a cleaning process is
especially recommended in the
Spring in those areas where cold
weatheris experiencedin the winter,
Such installations would be subjected
to soot deposits from winter heating
plants which might be detrimental to
optimum reception conditions. A
more regular cleaning procedure
might be required on installations
that are subjected to more abnormal
conditions, this being where excess-
ive dust or dirt might be deposited
on the lead-in itself, The effect of
these dirt deposits can only be defi-
nitely determined with experience,
Any increased attenuation might, in
fringe area locations, mean the
difference between the satisfactory
or unsatisfactory reception of the

UHF signal, The cleaning of the
transmission line is a point to keep
in mind, particularly if it is nec-
essary to repair any portion of the
antenna installation, such as the
antenna itself, or the rotator. If
such work needbe done, the line
can very easily be wiped clean at
that time,

The tests performed under
category 3, that of checking the
effects of mismatch, were rather
limited, We did make a few tests,
however, to determine if there was
a noticeable effect in using a trans-
mission line that is not matched to
the antenna and/ or the receiver,
Practically all of the antennas which
we used were designed for 300 ohm
balanced operation, Since most of
the lines we employed were of this
type, no comparative tests could be
made using the 300 ohm lines, We
did, however, employ a 450 ohm
open line and found there was con-
siderable losses due to mismatch-
ing between the transmission line
and the antenna. To sight an ex-
ample, at one test position the open
wire was connected toan antenna
designed for 300 ohm operation, No
attempt was made to provide for
matching of the line to the antenna.
The reading obtained with this set-
up was just one-half of that obtained
when using a 300 ohms tubular line
which, of course, was properly
matched. Considering the greater
attenuation afforded by the tubular
line over that of the open wire line,
the signal obtained under this mis-
match condition could have been
more than doubled by properly
matching the line to the antenna and
receiver, The amount of loss, of
course, is dependent upon the degree
of mismatch, the greater the mis-
match, the greater the loss,

It should be pointed out that
all of the previous tests were made
without regard to losses caused by
the proximity of the lead-in to the
building or mounting accessories.
These are covered in the next sec-
tion under Installation Procedure.

INSTALLATION PROCEDURE -

For the most part, the
installation of the previously de -

¢ ¢ Please turn to page 111 ¢ ¢

Figure 2. Insulator Standoffs Mount-
ed on the Tower.
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DEALERS GETTING WESTINGHOUSE

TUBES PROFI

FROM REAVY

LOCAL ADVERTISING AT NO GOST

Service dealers are getting powerful local
advertising support from new Westinghouse
RELIATRON , Tube Distributors. In cities
now served by Westinghouse Distributors,
dealers get local newspaper advertising, a
complete kit of store display and imprinted
mailing material.

All of it—loeal ads and kits—are designed to
build TV-radio service business in the deal-
er’s local arca.

Best of all, none of it costs the dealer a
penny!

You can get your storc listed in two local
newspaper ads at no charge, and get a kit to
boot. If Westinghouse Tubes are now sold
in your area, see your Westinghouse
Distributor and take advantage of this $900-

et worth-of -advertising-
NEWSPAPER |

at-no-cost offer.
1 P

WESTINGHOUSE ELECTRIC CORPORATION,
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COMING YOUR WAY

If Westinghouse Tubes are not
yet distributed in your area, be
patient. Distributors are being
established in all market areas
as fast as product availability
and good service permit.

You’ll soon have the chance to
buy RELTATRON Tubes. Keep
this tremendous opportunity in
mind: you’ll get newspaper ad-
vertising at no cost! Imprinted
material for mailings! Im-
printed signs for your window!

All of it is local advertising
which sells your service in your
own area where it counts.

For the name of your Westing-
house Distributor, or the
approximate date when West-
inghouse Tubes will be avail-
able in your area, drop a postal
card to Dept. K-203 or have
your regular distributor con-
tact Dept. K-203 for informa-
tion on how he can better serve
you.

ET-95013

RELIATRON TUBES

ELECTRONIC TUBE DIVISION,

ELMIRA, N. Y.
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How well do UHF receiving
units operate in practical applica-
tions? Is the picture and sound
comparable to that provided by VHF
transmission? How about drift and
ease of tuning? WillUHF TV assume
a position comparable to that held
by VHF? These and innumerable
other queries continually arise as
the result of the accelerated pace of
UHF in the television field. It was
hoped that our experience in using
the equipment during our South Bend
field survey would give substance to
any answers pertaining to these
questions.

Our experiments involving the
use and operation of UHF receiving
devices essentially took two forms.
The first was concerned with opera-
ting the equipment under conditions
similar to those experienced in the
homes. Figure 1 illustrates this
type of operation. The second phase
of the tests wer e made under less
favorable conditions. These were
conducted entirely out-of-doors,
employing the required portable
equipment. Figure 2 shows one of
the test setups employed in the field.

The first phase of the tests
was made at a location seven miles
from the transmitter. In order to

Figure 2. Field Testing UHF Receiver Using Port-
able Equipment.
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Figure 1. Operating UHF Receiv-
ing Equipment.

make the tests complete, we had on
hand a variety of receivers and UHF
converter units. Figure 3 shows
some of the converters and re-
ceivers which were used.

For our tests, we also install-
ed UHF tuner Kkits in applicable re-
ceivers and compared their operation
with factory installed units. Com-
parison was further noted between
receivers using built-in UHF tuning
units and those requiring the use of
an external converter. UHF strips
were added- to those sets that in-
corporated tuners which would ac-
commodate them. The sets were
then checked under actual operating

conditions. In this manner we were
able to employ several types of UHF
receiving devices, set them up for
operation, familiarize ourselves with
their operation and individual char-
acteristics, and note their effective-
ness in providing UHF reception.
Without qualification, we found that
every combination provided highly
satisfactory results.

This now brings up a point as
to what system should be employed
to receive UHF signals. Receivers
using turret-type tuners for which
UHF strips are available, obviously
can utilize this system for UHF
reception. It exhibits certain ad-
vantages from the standpoint of
economy and simplicity of operation.
A strip can be placed in the tuner,
its oscillator tuning slug adjusted as
required, and thus provide operation
having the same ease of tuning as
exhibited in VHF. Additional UHF
strips can be substituted as signals
from other UHF stations are made
available. The limitation to this
system, however, results from the
fact that there is a maximum number
of strips which can be added to a
given tuner. However, it is not
expected in the near future that the
number of stations providing service
inonly one given area will exceed

Figure 3. Some of the Converters and Receivers
Employed During Tests.
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PRECISION ES-5300A

HIGH SENSITIVITY — WIDE RANGE

5" OSCILLOSCOPE

PUSH-PULL VERTICAL AND HORIZONTAL AMPLIFIERS

20 mv PER INCH V" SENSITIVITY — 150 mv PER INCH “H” SENSITIVITY ‘

SERIES ES-500-A affords the ultimate in performance, visibility
and operational flexibility at moderate cost. PRECISION
engineers have incorporated every necessary feature which
they found to be required to meet the needs of the rapidly
advancing art of electronics, A.M., F.M., and TV.

SUMMARY OF IMPORTANT FEATURES

% Push-Pull Vertical Amplifier — High Sensitivity, Wide Range, Voltage
Regulated. 20 millivolts { 02v.) per inch detlection sensitivity. 10 cycles
to 1 MC. response. 2 megohms input resistance. Approx. 22 mmf. input
capacity

% Compensated Vertical Input Step Attenuator—X1, X10, X100.

% Direct Peak to Peak Voltage Checks thru use of internal, semi-square
wave, regulated voltage calibrator.

% Vertical Phase-Reversing Switch. Non-frequency discriminating

% Push-Pull, Extended Range, Horizontal Amplifier—150 Millivolts (.15 v)
per inch deflection sensitivity. 10 cycles to 1 MC response at full gain
I/ megohm, approx. 20 mmf. input

Y% Linear Multi-Vibrator Sweep Circuit—10 cycles to 30 KC

% Amplitude Controlled, Four Way Synch. Selection: Internal Positive
Internal Negative, External and Line

% ‘Z"" Axis Modulation input facility for blanking, timing, etc

% Internal. Phasable 60 cycle Beam Blanking for elimination of alignmen
retrace; clean display of synch. pulses, etc

% Sweep Phasing Control for sinusoidal line sweep usage

% Direct Horizontal and Vertical Plate Connections.

% High Intensity CR Patterns through use of adequate high voliage
power supply with separate 2X2 rectifier

% The Circuit and Tube Complement: 6C4 'V’ cathode follower. 6CB6
"V’ amplifier. 8C4 "'V" inverter. Push-Pull 6]6's "'V'' driver. 7 "H
amplifier and inverter. Push-Pull 6AU86's driver. 7N7 Multi

vibrator, linear sweep oscillator. 5Y3 low voltage rectifier. 2X2 high
potential rectifier. VR-150 regulator. SCP1/A CR Tube.

% Four-Way. Lab-Type Input Terminals—Take banana plugs, phone tips,
bare wire or spade lugs Matches SP-5 Probe Set cable connector

% Light Shield and cross-ruled Mask, removable and rotatable

% Extra Heavy-Duty Construction and components.

% Heavy Gauge, Etched-Anodized. No-Glare, Aluminum Panel.

% Fully Licensed under Western Electric Co. patents.

SM 85'500)4 In louvered, black-ripple, heavy gauge steel

case. Size 8l  x 141" x 18"". Complete with light shield, cahbrating
mask and comprehensive instruction manual NET PRICE $§173.70

NING. HOBZONTAL
ooty Spotanty 20 ey axzout
e

FOR TV SIGNAL FTRACING, ALIGNMENT,
TROUBLE SHOOTING AND WAVEFORM ANALYSIS

% Specifically engineered for use with PRECISION Cathode Ray
Oscilloscopes, Series ES-50) and ES-500A

% Includes four of tte most important test probes for general
purpose, as well as special zed use:

1. HIGH IMPEDANCE—LOW CAPACITY PROBE
N 2. SIGNAL TFACING—CRYSTAL PROBE
3. RESISTIVE—ISOLFTING PROBE
4. SHIELDED—DIRECT PROBE
% Each probe is specifically engineered for elficient application
to the special test problems requiring its use
% Distinctively colored heacs and individual labelling permit
positive identification of ecch probe
% A single, universal, coaxial cable accommodates each probe
through a quick-change, szlf-shielding connector.
% A specially-designed. shie ded plug provides for positive cable

cttachment to the =5-500 end ES-500A Vertical input posts.
% Each probe head termina-es in a patented clip-on tip which
f~ees both hands o: the operator

WA ey PRECISION APPARATUS COMPANY, INC.

92-27 HORACE HARDING BLVD.

EXPORT DIVISION: 458 BROADWAY, NEW YORK CITY U.S.A. = CABLES—MORHANEX

See the ES-500A Oscilloscope and the
Series SP-5 Test Probe 3et at leading
Radio Parts & Equipment Distribators.
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Se/u’ec Sp' . in custom-designed, vinyl-plastic, carrying
case, complete with four probe heads, universal coaxial cable,
and detailed operating instructions NET PRICE $21.50

ELMHURST, L. 1., N. Y.

CANADIAN SALES DIVISION: ATLAS RADIO CORP. LTD., 360 KING ST. W. TORONTO 2B, ONTARIO
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the maximum number of strips and
therefore this limitation is not a
major factor at present.

Receivers capable of accom-
modating UHF kits were found to
function very well. Extra switching
is frequently employed with the Kkit-
type units to provide switching from
VHF to UHF reception. The switch
may be on the front of the cabinet in
the form of a separate control or
concentric with a front panel control
shaft. Insome cases the switch may
be placed onthe back cover of the
receiver, close to the top or side
for convenient access to control its
operation.

In most of the applications of
UHF tuner kits, the design is such
that the UHF output is applied to the
VHF tuner input by means of a switch-
ing device, with the VHF input tuned
to receive a channel 5 or 6 signal.
The VHF tuner is switched to either
of these channels upon which no
signal is available in that given
location. Tofacilitate this operation,
and to insure that either channel may
be employed, the converter output
usually is designed with a 12 mega-
cycle passband characteristic. Thus
comparable reception should be ob-
tained at either channel 5or 6
position of the VHF tuner.

For the purpose of experimen-
tation, we attempted to receive the
converter output at channels 4 and
3 position of the VHF tuner. It was
found that, in strong signal areas,
picture and sound were received, but
of inferior quality and the gain was
down over that provided in channel
5 or 6 position. Since such a cir-
cumstance may be encountered in
practice, particularly when the user
is unfamiliar with the operation of
the units, it is advisable to insure
that the customer be provided with
proper operating instructions.

In order to see clearly why
reduced efficiency results from
operation of the converter into an
improperlytuned VHF tuner, observe
the illustrations in Figures 4A and
4B. Note the broad response char-
acteristic of the preselector as
compared to the narrow passband of
the output stage. Thus, the pre-
selector circuits, in most instances,
have sufficient band pass to allow for
a moderate amount of mis-tracking
with but little attenuation of the in-
coming signal. Thus, by means of
the converter tuning control, it is
possible to shift the resultant beat
or IF frequency over a wide range.
However, the fixed tuned output stage
of the converter can accept, without
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CHANNELS 30 34 40
| RESPONSE OF PRESELECTOR.

NOTE BROAD PASSBAND CHARACTERISTIC

—

516

_

CHANNELS

B RESPONSE OF CONVERTER
OUTPUT STAGE

NOTE THE NARROW PASSBAND
CHARACTERISTIC

Figure 4. Typical Passband Char-
acteristics of Preselector and
Converter Cutput Circuits.

attenuation, only frequencies falling
within the frequency spectrum of
channels 5 and 6.

In line with the experiments
onconverters and receivers, we
arrived at several conclusions. One
of these concerned stability. Under
actual operating conditions, we ob-
served the stability of the units under
test to be apparently equal to that of
VHF tuning systems. The time
necessary for a UHF unit tostabilize
itself was only very slightly longer
than the warmup time of the re-
ceiver. We felt,therefore, that
stability did not present a problem to
the degree as to noticeably effect
satisfactory UHF TV reception. All
receivers used for these test, how-
ever, were of the intercarrier type
which are not as criticalto oscillator
drift as a receiver employing a
separate sound channel.

Another item of concern which
we encountered during our tests is
one of greater importance than in-
dicated at first glance. It has to do
with the connecting of antenna lead-
ins to the converter and receiver.
First of all, most of the receiving
systems now employedfor VHF -UHF
reception utilize separate terminal
connections for VHF and UHF input
leads. This presents no problem
when two lead-ins are used. How-
ever, as is frequently the case, it
may be desirable to use a single
lead-in from the antennas to the re-
ceiving equipment. This is afeature
of most of the all-channel antennas,
andfrom the standpoint of simplicity,
economy and appearance is very
desirable. In order to connect this
single transmission line to the VHF

and UHF inputs, it is usually neces-
sary to employ a matching arrange-
ment. One such unit currently
available is the VEE-DX ''Mighty
Match*''. If a unit of this nature is
not employed, it would be necessary
to manually switch the common an-
tenna lead to VHF or UHF terminals
depending upon the service desired.
These matching units automatically
perform the switching electrically.
Drawings of this antenna matching
unit ar e shown in Figure 5. When
employed at the antenna itself VHF
and UHF antennas may be matched to
a single transmission line. At the
receiving equipment another match-
ing unit is inserted to electrically
differentiate between the UHF and
VHF signals. Observe thatthereare
6 terminal points on the matching
unit. Their function is illustrated by
comparing their purpose to that of a
double-pole double-throw switch.
The common lead-in is connected to
the center terminals while VHF
leads are connected to one end and
UHF leads to the other.

Figure 6 shows two ways in
which transmission lines may be
connected to a VHF-UHF television
receiver. Figure 6A is the usual
hookup employed when two lines are
used to feed from separate UHF and
VHF antennas. Figure 6B shows the
connections needed when a common
transmission line is employed. The
matching unit electrically connects
the desired input to the appropriate
terminals of the receiver.

) Figures 7A and 7B illustrate
similar methods of connecting a
common or separate lead-in to the
receiving equipment whena conver -
ter unit is employed in conjunction
with a VHF receiver.

In many areas, it is desirable
to employ a booster for VHF recep-
tion and a converter unit for UHF
reception. The drawings in Figure
8 show the connections required be-

*Trademark of LaPointe Electronics
Inc.

¢+ ¢ Please turn to page 96 ¢ ¢

Figure 5. VEE-DX Antenna Lead
Matching Unit.
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FOR TELEVISION
RADIO
RADAR
INSTRUMENTS
CONTROLS
AVIONICS

For Any Fuse You Need

TAKE advantage of the most complete line of fuses
in the industry. Backed by the world’s finest fuse
research laboratory . . . constantly testing, designing,
improving! For 37 years BUSS fuses have been
furnishing unfailing electrical protection. Today,
because of these high standards, their quality is
unquestioned.

That's why Manufacturers and Service Men
the country over have discovered that they
canrely on BUSS fuses to operate pro-
perly under service conditions.

FUSES

FUSE CLIPS

FUSE BLOCKS
and

FUSE HOLDERS

It’s Good Business to Use BUSS Fuses
For Sales and Service

When you install or sell Buss fuses you can be sure they
will operate properly — since each individual BUSS fuse is
tested electronically to make certain it is right in every detail.

Bulletin SFB gives com-

Then too, the BUSS Trademark is known to your
customers. The millions of BUSS fuses used in homes, plants,
autos, television and electrical appliances made the
BUSS name stand for fuses of unquestioned quality. So when you
add it up, the BUSS Trademark protects your profits and
reputation as surely as BUSS fuses protect the user.

BUSSMANN MFG. CO,, UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO.
DIVISION OF MCGRAW ELECTRIC COMPANY
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plete facts on BUSS
SMALL DIMENSION
FUSES
If you'd like a copy,

fust write , ..

BUSSMANN MFG. Co. University at Jefferson

ST. LOUIS 7, MO, (Division McGraw Electric Co.)
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A PF INDEX
; QOVERAGE

THE OPERATION AND INSTALLATION

OF STANDARD COIl

For several years many tele-
vision manufacturers have been
advertising that their sets areadapt-
able to UHF reception. Most of
these employ aturret type tuner
which allows for the removalof VHF
strips and the insertion of UHF
strips. TheStandard Coiltuners, all
of which are of the turret type, is
such a tuner.

Those who have not had actual
experience, whether it be acon-
sumer or the service technician,
might have atendency to adopt a
'* show me'' policy concerning these
claims. Since so much must be ac-
complished by these '' little magic'’
strips, such thoughts can be con-
sidered as normal. Frankly, our
field crew felt somewhat the same
way and we were quite anxious to
install some UHF strips so that we
could check the procedure as well as
the final operation. In order to do
this we acquired some Standard Coil
UHF strips and made installation in
receivers as well as in our Simpson
488 Field Strength Meter.

Before describing the actual
installation procedure, it might be
well to analyze the circuits employ-
edin the strips themselves and
associate them with the circuits in
the tuner itself. First of all the
strips provide for a double conver-
sion process to obtain the desired IF
output. Since only one section of the
6J6 oscillator-mixer tube can be
used as an oscillator, this double
conversion process must be accom-
plished through the use of one oscil-
lator. This is done by selecting the
desired harmonic of the oscillator
to perform the first conversion
while the fundamental of the oscil-
lator facilitates the second conver-
sion. A schematic of the antenna
and oscillator-converter strips is
shown in Figure 1. Note that the
only connection, other than those
accomplishedthrough the turret
connector contacts, is the coupling
link between the harmonic generator
(R6, C9 and 1N64) and the first
mixer crystal. This connection is
accomplished by means of a prong
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UHF STRIPS

on the oscillator converter strip
which engages a small clip on the
antenna strip. Care must be taken
to see that this connection is made
when installing the strips. This will
be covered in greater detail later
under the installation procedure.
The connecting prong can be seen in
Figure 2 which is a photographof a
set of 34R UHF strips.

This brings upa point of great
concern on any installation. What
strips need be obtained for a given
Standard Coil tuner? 