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HERE'S |WHY| IRC EXACT DUPLICATES
ARE DOUBLE-MONEY-BACK

TRICAL SPEC
FRONT REAR

The mechanical accuracy of IRC Exact Duplicate
Controls or universal CONCENTRIKIT equivalents
is based on set manufacturers’ procurement prints.
ONLY IRC GUARANTEES Specifications on those prints are closely followed.

SATISEACTORY MECHANICAL FIT Shaft lengths are never less than the set manufacturer’s
nominal length— never more than 35’ longer.

AND ELECTRICAL OPERATION Shaft ends are precisely tooled for solid fit.

OR DOUBLE-YOUR-MONEY-BACK Inner shaft protrusion is accurately duplicated
for perfect knob fit.

The typical manufacturer's specifications

shown here are exactly duplicated by Alterations are never needed.

IRC QJ-180 control. CONCENTRIKIT . .
assembly includes P1-229 and R1-312 For Exact Duplicate Controls, specify IRC.
shafts with B11-137 and B18-132X Most Service Technicians do.

Base Elements, and 76-2 Swiich.

INTERNATIONAL RESISTANCE CO.

423 N. Broad Street, Philadelphia 8, Pa.
WWDW (! I smr_ AA- In Canada: International Resistance Co., Lid., Toronto, Licensee
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Pick of the Trade

PRESENT INDICATIONS are that Germanium diode use will
double again in 1953. 1952 sales totaled 9.5 million, as compared
to 4.5 million in 1951. 1953 sales are expected to approach 20
million, and half of this figure being divided between UHF-TV
mixers (5 million) and video detectors (5 million) in VHF and
VHF-UHF combination sets.

* Kk K

UHF GAINS. With 15 stations on the air and a score or more
rapidly approaching completion, UHF television has receiver
manufacturers watchful. Biggest question mark is front-end design.

Sets available generally feature either of two RF tuning
methods: One uses UHF-converter strips with from 13 to 16
positions. (An 82-channel detent-type tuner was recently an-
nounced.) The other method requires a separate tuner or converter
that tunes continuously through all 70 UHF channels.

* X %K

BIG QUESTION is whether the average consumer will pay extra
dollars that all-channel UHF reception might cost.
Manufacturers are divided in their answers. Some have come
out for strip tuning. Others offer continuous tuning, while others
supply both. A wait-and-see attitude pervades the industry.

* Kk K

Of TWENTY-FOUR MANUFACTURERS asked about their
plans: 11 said they were making UHF sets, 5 said sets would soon
be forthcoming, 6 gave no information and 2 disclaimed interest
in UHF.

All 24 had something to say about converting their late-
model sets in the field for UHF. Three offered conversion only
by adding a continuous tuner, 15 said strips would be available
and six offered both.

Of the new sets discussed, six models are continuously tuned,
two are strip tuned and three come both ways. Only five set man-
ufacturers responding announced a line of external UHF/VHF
converters; two firms said that external converters were under
development. — Electronies

* Kk K

WITH THE SOLE EXCEPTION of the atomic energy program,
more money is being spent by the government on electronic re-
search than in any other field. 959, of the major items in current
military electronics production are new, designed since the Korean
war.

* Kk K

BING CROSBY ENTERPRISES, INC., has demonstrated its
system for recording TV on tape. The machine is expected to be
on the market in 1954. Such an all-electronic device for recording
TV shows could have tremendous advantages over present movie
techniques in speed, cost and versatility.

* Kk K

WATCH THE DEVELOPMENT of a new electronic device
still largely hush-hush. All it is is a copper tube but what it does is
phenominal. It’s a three-way street. Microwaves such as TV’s can
go through the middle, electrical current for power through the
copper, and the outside carries a surface wave. In short, it’s an
electrical current carrier that is a waveguide on the outside and
a coax cable on the inside. — Electronic Markets

ABOUT THE COVER: The cover illustration is dedicated to the
rapidly growing field of high-fidelity. The reproducer—a Jensen
TRi-PLEX, the pre-amplifier—a Brook Model 4B, the amplifier
(not shown) a Brook 12A. The attractive model is Jean Cusack,
photography by Robert W. Reed.
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President, Television Communications Institute

Observation of the picture and
listening tothe sound is the service-
man's first step toward the repair
of a defective television receiver.
The next step is to decide, from the
symptoms noted, where the trouble
is located and thentobegin the actual
search for the defective component
itself.

Of these, the second step is the
most important because the decision
made there will determine the di-
rection of the serviceman's subse-
quent probing. And a wrong turn in
the road may not be righted for
several hours.

Now, the way to avoid falling
into a trap, especially in instances
when no clear cut decision can be
made from screen and sound obser -
vation, is to double-check yourself
by using one or more of the guide-
posts which exist in every television
receiver. The experienced service-
man is aware of these guideposts
and relies on them heavily. The less
experienced technician is frequently
unaware of their existence or signi-
ficance and thus loses the benefit of
their assistance.

What is a guidepost? A guide-
post is an observation point where
the serviceman can inspect the signal
to determine its condition. If the
results are satisfactory, then he
knows that a certain section of the
set is operating normally. And the
trouble must lie beyond this point.
But if the signal indications are
abnormal (i.e., distorted or missing)
then the trouble probably exists at
some prior point. So why waste
valuable time looking for trouble
where it does not exist?

You've encountered the same
situation in every day life. If you
feel sick between lunch and dinner,
youwouldn't blame the dinner, would
you? Pretty obvious, you say. But
have you ever seen a serviceman
check the picture tube because he
wasn't getting any high voltage, even
with the high-voltage lead discon-
nected from the picture tube? Ihave.

There are a number of suitable
guideposts in a television receiver
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and any man may really choose hisg
own. However, the writer has found
the following ones to be the most
reliable and the easiest to use when
the indications obtained are not
normal.

1. Sound-Video Separation
Point. Probably the most important
guidepost in any television receiver
is the sound-video separation point.
This will tell us first whether the
set is of the intercarrier or split-
sound (conventional) type, and sec-
ond, which stages are common to
both signals. With this information,
the serviceman canthen better eval-
uate the original sound and/or video
signalbehavior as observed whenthe
set was first brought in. Are both
signals affected? If the answer is
yes, then the trouble should lie in a
stage common toboth. This willalso
include the power supply since it is
common to every section of a tele-
vision receiver. But if only one sig-
nal is affected, then, of course,
attention would be directed to those
stages which deal exclusively with
this signal.*

2. Video Detector OQutput. This
observation point is valuable for in-
dicating whether any trouble exists

* A more extensive discussion of
the sound video separation point and
its significance to TV servicing will
be found in the author's ''Servicing
TV Inthe Customer's Home'' , pub-
lished by Howard W. Sams & Com-
pany, Inc., Price $1.50.

Figure 1. The Visual Effect Produced
When 60-cycle AC (Hum) Enters the
Video System.

prior to the video second detector.
Sync compression, sync clipping,or
hum in the video signal are distortions
of the video signal which frequently
occur in the RF or IF stages. How-
ever, they may also arise in any of
the stages following the video second
detector. As a first step toward
their isolation, the video signal is
scoped at the output of the video
second detector. Ifit is normal, then
the RF and IF stages are freed of
suspicion and the technician should
direct his attention to the stages
which follow the second detector.
But if the signal is distorted, then
trouble is indicated inthe RF and/or
IF stages.

Sync clipping or sync com-
pression will show up most mark-
edly as unstable vertical or
horizontal lock-in. (The picture
will also be darker than normal
under the same conditions, but this
may not be noticed. Unstable lock-
inwill be more obvious.) Hum in
the video signal will produce such
distortions as shown in Figure 1
accompanied by poor vertical lock-
in., In either case no clear-cut
decision as to defect location can be
made simply by observing the
picture. Additional information
is required and scoping the video
signal at the detector is one step in
this direction. |

3. AGC Voltage. Closely tied
in with the appearance of a distorted
signal (or no signal at all) at the
video second detector is an AGC
system that is not operating pro-
perly. Too high an AGC voltage will
reduce the gain of the controlled RF
and IF stages and result in little or
no signal reaching the video detector.
Too low an AGC voltage can lead to
sync clipping or sync compression
because of the excessive gain which
normal signals would receive.

Hence, checking the AGC volt-
age can go a long way toward the
location of a defect in the IF and
RF systems.

There is, however, one prob-
lem which the technician may en-

* * Please turn to page 85 * *
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by Glen E. Slutz

It is important to you as a ser-
vice technicianandto your customers
that your decision to replace a pic-
ture tube be well considered and
accurate. No one particularly re-
lishes laying out 30 to 60 dollars for
a new picture tube, and feelings are
apt tobecome strained if trouble
reoccurs shortly after a picture tube
replacement has been made. The
following informationis therefore
passed along in the hope that it may
help you deal with possible picture
tube failures in a manner both time-
saving and customer pleasing.

What are some of the ills that
befall picture tubes? By far the
most common one is insufficient
cathode emission. The function of
the cathode is to provide the electrons
which make up the scanning beam in
the tube. If through age, accident, or
misuse this electron emitting pro-
perty deteriorates,the beam current
will decrease and certain character-
istic changes willoccur inthe screen
image.

One of these changes is illustrat-
ed in Figure 1A. At high brightness
control settings, a reversal toward
the black occurs in the high-lighted
portions of the image and produces
what we have affectionately namedthe

' Zombie'' effect. Faces take onthe.

weird appearance of death masks;
the life-like shadings are lost. Very
often in a tube with this defect when
the brightness control is reduced, the
image regains its true shadings as
shown in Figure 1B. Sometimes a
tube will show very marked evidence
of the '* Zombie'' effect when itis
first turned on; then after a half to
three-quarters of an hour in opera-

tion the cathode emission rate will
increase enough to allow a normal
picture on the screen. Of course,
such a tube is nevertheless defective
and should be replaced.

A dim picture, even at maximum
brightness setting onthe receiver,is
another indication of low cathode
emission. Certain other defects
may also produce a dim picture, but
these can be traced down fairly
quickly inmost cases. For example,
a thick coating of dirt and grime on
the tube face or safety glass will cut
down the amount of usable light
from the phosphor. Also a condition
of low high voltage may be respons-
ible for lack of brightness in the
picture. The latter can be detected
through the use of a voltmeter and
high voltage probe. Then, too, if the
dim picture is caused by insufficient
high voltage, acharacteristic
""blooming'' or raster expansion
very often accompanies the lack of
brightness.

Figure 1. Picture Tube Having Low Cathode Emission. {A) “Zombie” Effect at High Brightness Setting. (B) Normal Shading
at Reduced Brightness Setting. (Photographs Reproduced with Permission of CBS Television with Apologies to Winston
Burdette.)
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PROVEN in field tests—

Amphenol UHF Antennas

The new AmpuENOL UHF antennas, designed by the makers

of the fine AMpHENOL VHF INLINE antenna, are the end result of
extensive research by television reception experts. In their
laboratories many different types of UHF antennas were
designed and built, tested, modified and re-built. From these
tests certain designs were selected for field testing. And not until
they had proved their worth in practical F1eLp TESTS were
these UHF antennas O.K.'d for production. Servicemen realize
that only those testing methods that duplicate as closely as
possible actual antenna reception conditions can assure the
installer and ultimate user of trouble-free years of antenna use.
AMPHENOL’s actual field tests give that assurance.

Amphenol 114-054 UHF Yagi—The single forward radiation pat-
tern and high efficiency of the Yacr makes it ideal for fringe
area reception. It is the best antenna for extremely high gain
over a specific group of channels. Six elements offer maximum
electrical efficiency. The Yac1 will give 10 DB gain relative to
resonant dipoles.

Amphenol 114-058 UHF Corner Reflector—With good horizontal
and vertical directivity characteristics, the CORNER REFLECTOR is
excellent for use in areas troubled with “ghosts” and interference.
It is designed for high gain over all UHF channels, 14 to 83. Be-
cause of ascending signal gain of 7 DB to 12 DB across the UHF
channels, the CorNER REFLECTOR is an especially desirable an-
tenna for use in low signal areas.

Amphenol 114-060 UHF Rhombic—The RHoMBIC is particularly
recommended for areas troubled with reflections. These are mini-
mized because the antenna provides very narrow horizontal di-
rectivity over all UHF channels. The RuomsIc is excellent for
areas of medium signal intensity because of its good signal gain
which ranges from 5.5 DB at 470 mc to 10.5 DB at 900 mc.

Amphenol 114-059 Adjustable UHF-VHF Stacked-V—An antenna
designed to receive all UHF or VHF channels from 2 to 83. The
angle between the seamless aluminum tubing elements can be
adjusted to three different angles to permit reception of either
UHF or VHF signals or a combination of both. Effects of ground
reflections are minimized by good vertical directivity.

Amphenol 114-065 UHF BO-TY with Reflector—This completely
pre-assembled uni-directional UHF antenna has already estab-
lished itself as the most efficient on the market. For all channels,
14 to 83, and with signal gains of 5 DB to 8% DB, it is an excellent
major-area antenna for those locations where reflections are a
problem. The AmpHENOL BO-TY reflector eliminates reception
off the back, thereby rejecting reflections that cause a “ghost”
condition and increasing the received signal strength for better
UHF pictures.

— — —and for VHF

Amphenol 114-005 VHF Inline*—Featuring the unique INLINE*
design, this antenna has been the leader in a highly competitive
field for over four years. It has maximum broadband gain over all
channels, excellent impedance match and the single forward lobe

radiation pattern experts declare needed in VHF.
*Reissue Pat. No. 23,273

CTIT-I® AMERICAN PHENOLIC CORPORATION

chicago 90, illinois
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What muy be done to extend the
life of a picture tube whose only de -
fect is low cathode emission? This
problem has a degree of solution in
a brightener attachment of the type
shown in Figure 2. Several makes
of brighteners are on the market at
the present time. They consist
essentially of a step-up transformer
or similar component which pro-
vides a slightly higher than normal
filament voltage for the picture
tube. In this way the cathode is
heated to a higher temperature and
consequently gives off more elec-
trons. Some brighteners are equip -
ped with a control which provides a
means of adjusting the output volt-
age between limits. Others have
only a fixed output voltage. They
all are inserted between the picture
tube base and its socket. Inthe case
of electrostatically focused tubes
with connections to pin #6, a bright-
ener with pin #6 included in its
circuit must be used.

A brightener is not a substitute
for a new picture tube. If using one
is found to give satisfactory picture
improvement, the customer should
be fully advised of the limitations of
its use. He should be told that a
brightener cannot be guaranteed in
the same way that a new picture tube
would be guaranteed. A brightener
may perform properly for only two
or three weeks or it may operate
over a period of many months, de-
pending upon the condition of the
picture tube. If the customer is
told thesefacts when the brightener
is installed, call-back misunder-
standings will be avoided.

Furthermore, at the time a
brightener is contemplated, it is a
good policy to give the customer the
option either of having the brightener
installed with full knowledge of its
limitations or of buying a new pic-
ture tube outright. If the occasion
is a house call, this option can be
presented directly to the customer.
If the set happens to be on the shop
bench, it takes only a phone call to
learn the customer's preference.

One further word concerning
picture tube brighteners - -~ many
of them have their field of applica-
tion strictly limited to those re-
ceivers employing parallel heater
connections. These brighteners are
not suitable in series filament sets
because a series line cannot supply
the increased current demand of a
brightener.

Another device for revitalizing
tubes with low emission hasbeen on
the market for some time. It is
known as a reactivator; and,in
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short, it subjects the picture tube
heaters toa high voltage for a short
period of time. During this period
the cathode coating gets so hot that
it literally boils. In this way it de-
contaminates itself by permitting
more of the electron emitting sub-
stance to come to the surface.

This device, like that of the
brightener,is only a stop-gap mea-
sure to extend the usefullife of a
picture tube for an unknown period,
and the customer should be advised
of this. Replacement of the picture
tube is ordinarily necessary at the
end of this period.

The second ill which befalls
picture tubes is the ion burn. Fig-
ure 3 shows a 16TP4 picture tube
with an ion burn visible against the
cross hatch image on the screen.
(Sometimes a really bad burn can
be seen on a screen even when the
receiver is off.) The ion burn in
Figure 3 isin the shape of an ""X''.
Rectangular picture tubes can
develop either these X shaped burns
or the round burns depending on the
second anode voltage employed with
the tube. The X burns are found on
rectangular tubes that have been
used with rather low second anode
voltages. Round picture tubes
develop the circular ion burns ex-
clusively.

Ion burns are caused by mis-
adjustment of the ion trap magnet
(beam bender). When the ion trap
is correctly set for maximum
screen brightness, the electron
beam threads the aperture inthe gun
structure cleanly without striking
the edges. If the ion trap is not
placed properly, on the other hand,
the beam nicks the edges of the
aperture and the heat generated
actually causes the release of very
small particles or ions out of the
gun material. These are accelerated
toward the screen and eventually
create the discoloration known as
an ion burn.

There is no known cure for ion
burns within the means of the aver-
age servicetechnician. Prevention,
therefore, must be the rule. If the
brightness control is kept at the

lowest convenient level-while the
ion trap is being adjusted, the beam
will have much less energy and
sowillnot work havoc around the gun
aperture. On some picture tubes it
is actually possible to see the gun
material turn fiery red where the
beam hits it (the writer witnessed
this phenomenon a short time ago
in a 17TP4). Picture tubes with
aluminized screens are purported
tobe immune tothe damaging effects
of ions. The aluminum forms a
very thin coating over the inside
surface of the phosphor. This coat -
ing is such that ions are blocked
and kept from striking the phospor
while the much smaller electrons
penetrate the aluminum and ener-
gize the phosphor.

Dirt onthe safety glass or pic-
ture tube face can sometimes be
mistaken for anion burn. It is sur-
prising how oftena supposedly
'*bad'' picture tube canbe restored
by cleansing. Mild soap and water
applied with a soft cloth and a thor-
ough rinse with clear water after-
wards perform this job very well.

Sometimes a dark spot appears
on the center of picture tube screens
because the tube is too close to the
safety glass. This dark spot may be
mistaken for an ion burn when actu-
ally it is produced by an electro-
static discharge between the tube
and the glass. Moving the chassis
and tube backward a little farther
away from the glass will remedy
the trouble.

Another defect which develops
in picture tubes and which is fre-
quently found in company with ion
burns andgassy conditions is aburnt
or misshapen aperture in the gun
structure. A burnt aperture is
caused, in the first place, by mis-
adjustment of the ion trap magnet.
The electron beam strikes and eats
out holes in the edges of the aperture
and so in time a beam is fashioned
which is no longer circular in cross-
section and which produces a blur-
red, out-of -focus picture. One
instance is known where a tube
actually developed a double aperture
in this way, and as a result a double

* * Please turn to page 89 * *
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MY WORD! SUCH REALISM WITH THAT
NEW DU MONT PICTURE TUBE""

Mr. Serviceman:

This is big news for

you! Your Du Mont
distributor will be
coming back from the
Chicago Parts Show with
the complete story on
how you can put this TV
couple to work for you.
Be sure to ask your
distributor for

complete details . . .

¥ TRADE MARX

) Rgglaceﬁleq_t Sales, Cathode-Ray Tube Division e
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A Reflex Enclosure for...

ROBERT B. DUNHAM

Some of the characteristics
desired ina high quality loud-
speaker system include a smooth
frequency response throughout the
audible range and a minimum
amount of distortion, obtained with
adequate efficiency, from an en-
closure small enough to be used in
the desired location. The one par-
ticular qualification difficult to
attain, in anenclosure of reasonable
dimensions, is adequate reproduc-
tion of the low bass tones.

The reflex enclosure (known
under such names as bass reflex,
vented and phase inverter enclos-
ure) has been popular for some
years since it does reinforce the
low frequencies with a cabinet of
comparatively small dimensions.
But to accomplish the desired re-
sults certain things must be taken
into consideration in its design and
construction. A study of the mul-
titude of information concerning
reflex enclosures will reveal a
great variation in the dimensions
and values recommended, which
can be puzzling. But the reasons
for this situation can be explained.

Cabinet size is dependent
upon the speaker; the cubic content
of the enclosure increasing with
larger speaker (cone) diameter and
lower open-air resonant frequency
of the speaker. Port size also
varies for definite reasons. Some
better understanding of this can be
had from the following data collect-
ed by us when tuning a reflex
enclosure to a certain speaker.
Figure 1 shows impedance meas -
urements being taken on a speaker
enclosure.

In this case an enclosure,
which had been designed and con-
structed for use with one particular
8-inch speaker, was modified for
best operation with another 8-inch
unit of different manufacture. The
inside dimensions of the cabinet
and the port had to be changed to
tune it to the new speaker, which
had a higher resonant frequency
than the original one. The follow-
ing procedure applies whether an
existing enclosure is being tuned to
accommodate a different type
speaker or a new enclosure is be-
ing built for a specific speaker.

Theterm ''tuned'' is used, as
that is exactly what must be done
since the reflex cabinet is a re-
sonant enclosure. It has the pro-
perties of a parallel resonant
circuit while a speaker follows the
characteristics of a series reson-

ant circuit. The enclosure should
be tuned so its resonant frequency
corresponds to that of the speaker.

Since the speaker acts as a
series resonant device, its cone
movement tends to be excessive
whena signal equal to the speaker's
resonant frequency is applied to
its voice coil. This of course
means that any tones at, or very
near, this frequency will be repro-
duced much louder and result in a
peak in the response curve at that
point. When the parallel resonant
enclosure is tuned to the same
frequency as that of the speaker,
the column of air inside the cabinet
offers opposition to the excessive
cone travel and does not allow it to
"run wild". Therefore a correctly
tuned reflex enclosure eliminates
the peak caused by speaker reson-
ance. Two peaks, not quite so high

Figure 1. Equipment Used in Determining Resonant
Frequency of Speaker and Data for Impedance Curves.
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Figure 2. Equipment Used in Making Measurements.
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An average of 8 tubes will fail in a TV receiver
every 6 months.

Read what Bill Schneider writes:

** Due tothe highly efficient circuits of today's TV receivers, their
Vacuum tubes are constantly pressed to their upper limits. In
order toproduce asharp clear picture these circuits must function
perfectly at all times.

In our service work we find that every 6 months an average of 8
tubes fall below requirement standards in every TV receiver, due
to use. Hickok tube testers are the only instruments to contain
the dependable completeness of test necessary to accurately pick
out below normal tubes. All tubes that the Hickok testers reject
should be replaced tobring thereceiver backto its manufacturer's
standards.

We have continued to stand on the accuracy of our Hickok 533 and
534A shop testers for any tube test, so we decided to invest in an-
other Hickok to build our income with increased ''house-call"
business. We chose the Hickok 605 tube tester because of its multi-
meter. For alittle more thanthe standard Hickok we got a built-in
multimeter with a vacuum tube rectifier which is better than any
other V.0.M. we could buy separately; even up to $50.00 as it will

10566 DUPONT AVENUE

Fairview Radio & TV Service
Fairview Park 26, Ohio

also measure capacitance. With it we replaced 235 tubes inthe
week of part time use. The profit onthese tubes alone covered the
cost of the 605 and gave us an additional small income on top of it.
Our new, fast and accurate service has added many customersby
way of recommendation, as well as a healthy increase in our shop
service on more complete jobs.

As a special note, we have been averaging over 200 tubes a week
ever since.''

Sincerely, Bill Schneider

WRITE TODAY FOR COMPLETE INFORMATION

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

CLEVELAND 8, OHIO
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Figure 3. Front View of Reflex Enclosure Discussed in Text.
Boards Used to Fill in Cabinet to Reduce Size Are Shown

at Left.

in amplitude, now appear - one
above the speaker resonant fre-
quency and one below. These peaks
can be reduced by proper damping.

An audio signal generator is
required when determining the
resonant frequency of the speaker.
By connecting a resistor (100 to 200
ohms is satisfactory)in series with
the output of the signal generator
and the voice coil, the resonant fre-
quency can be found by varying the
signal, fed to the speaker, through
a range of about 0-200 cps. The
speaker must be held in the open
air while this check is being made
as any surface of appreciable size
close to the cone, will load it and
change the resonant point. As the
generator frequency is varied
through this range the resonant
frequency will be evident as the
frequency at which the cone move-
ment is very pronounced. If an AC

Figure 4. Interior View of Enclosure. Ozite Paddirg, Duct
on Port and Boards Installed on Inside of Back to Reduce

Cabinet Size Are Shown.

voltmeter, or the vertical input of
an oscilloscope, is connected
across the voice coil, the frequency
is very readily indicated by the
maximum voltage reading at that
point. This is actually an indication
of the increased impedance across
the voice coil at resonance. The
purpose of the series resistor is to
isolate the speaker and make the
peak reading more evident. The
equipment used in making these
tests can be seen in Figure 2.

It might be well to mention
here that modern high quality audio
power amplifiers have a damping
action upon the speaker which re-
duces most of the peaks, in some
instances, to such an extent that
they are practically eliminated.

The enclosure (Figure 3)used
to obtain the following data, was

solidly constructed of 1/2-inch
plywood with all joints reinforced
with 3/4-inch material of sufficient
length and secured with screws
and glue to insure against air leaks
and rattles. All flat inner surfaces
were covered with 1/2-inch Ozite
(Figure 4) to reduce reflections
and absorb the high frequencies
inside the cabinet. The back, with
crossed braces screwed to its
inside surface, was carefully fitted
and fastened to the cabinet with
wood screws as shown in Figure 5.

The resonant frequency of
the new speaker was found to be
94 cps which was, as mentioned
before, higher than the original.
With this speaker installed in the
cabinet, the signal generator was
connected to the speaker, following
the method previously described, to

* * Please turn to page 108 * *

Figure 5. Rear View of Reflex Enclosure.
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Figure o. Installing Boards to Reduce Cabinet Size.
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300-OHM

ALL-CHANNEL
FOR THE FINEST

VI-II'-' UHF

with the all-weather “silver’’ pigmentation that lets you

INSTALL IT ..« FORGET IT!

FEDERAL’S TV-1185—newest sensa-
tion of the top-quality twin-leads — is
virtually a “pipeline” for better-than-
ever TV reception ... VHF or UHF!
Insulated with the revolutionary Fed-
eral-developed “silver” polyethylene,
TV-1185 is amazingly tough and effi-
cient. It repels sunlight...fights heat...
resists moisture and salt spray and other
destructive deposits. Dirt and dust fum-
ble off its fine, smooth, tubular surface!

Federal @

TV-1185 keeps the energy field inside
the weather-proof “silver” polyethylene
sheath ... providing low loss... more
constant impedance . . . a better TV pic-
ture regardless of area or length of lead!

There’s nothing finer for VHF or
UHF than Federal's “pipeline” twin-
lead ... because nothing but the finest
has gone into its design and production’

For complete details see your Federal
distributor or write to Dept. D- 5118

K

Jelephone and Radio (orporation

SELENIUM-INTELIN DIVISION,

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

In Conada: Federal Electric Manufacturing Company, Llid., Montreal, P.Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.
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OUTSTANDING FEATURES

OF FEDERAL'S
TV-1185

Exceptionally low loss
Holds impedance values

Copperweld conductors—
7/#28

Leads in Weatherometer
tests

Flexible in low
temperatures

Rejects ultra-violet rays at
higher temperature levels

Top performer in any area
Attenuation- db/100 ft.

10 mc— 0.50 400 mc— 2.6
50" — 0.95 500 “ — 3.0
100 7 — 1.11 1000 " — 4.6
200 " — 1.7

SO EASY TO INSTALL:

Expose required length of wire
by stripping off polyethylene. To
tight-seal, heat end of tube with
match or other flame and crimp
together with pliers. Sealing as-
sures quality performance under
all atmospheric conditions.
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(Part II)

Multivibrator: Another method
of providing vertical sweep is
through the use of the multivibrator
type of oscillator. The main ad-
vantage in using a multivibrator is
that it is usually less expensive to
manufacture thanthe blocking oscil-
lator, since it does not require the
added expense of a feed-back trans-
former. However, the reason it is
not used as much as the blocking
oscillator is that the circuit is more
critical to changes of tube charac-
teristics. As the tube ages, any
changes in characteristics of the tube
affects the operation of the multivi-
brator circuit. The periods of oscil-
lations of the multivibrator depend
critically on the cut-off and con-
duction characteristics of the tube
being used. If these characteristics
should change appreciably over a
period of time, the cut-off and con-
duction period of the circuit would be
affected.

In Figure 7-14 is shown the
basic circuit of a multivibrator.
This circuit is known as a plate-
coupled multivibrator. Basically the
circuit is a two-stage amplifier. In
order to sustain oscillations, the
output of the second stage (V2) is
coupled back to the input of the first
(V1). It is possible to obtain oscil-
lations in a circuit of this type be-
cause the output voltage appearing at
the plate of the second stage is in
phase with the voltage appearing at
the input of the first stage. This
fact is always true in the case of an
even number of stages of ampli-
fication. In this way, the voltages
always aid rather than oppose each
other.

Figure 7-14. A Basic Multivibrator
Circuit.
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Upon the application of power
to the circuit, both sections of the
multivibrator tend to conduct. How-
ever, due to a slight disturbance in
the circuit, one section will start to
conduct sooner than the other sec-
tion. If the characteristics of both
tubes were exactly the same and the
circuit elements were exactly
matched, astate of equilibrium
would exist and oscillations would
notbe produced. Conditions for per-
fect equilibrium are not obtainable
in practice; therefore, oscillations
will occur. There are a number of
reasons why one plate will start to
conduct slightly sooner than the
other. It may be due to a lower plate
resistance, a hotter cathode, or a
slightly lower plate load resistance.
Since this is the case, assume that
V1 will start to conduct sooner than
Vva.

The operation of the multivi~
brator of Figure 7-14 can best be
explained by presenting a numerical
sequence of the events which occur.
With the assumption made in the
previous paragraph,the operation of
the multivibrator is as follows.

1. With V1 increasing in con-
duction more rapidly than V2, the
voltage drop across R3 increases
and the plate voltage of V1 decreases.
The rise in plate current of V1 is
accompanied by a drop in plate-to-
cathode resistance and also a drop
in plate-to-cathode voltage.

2. Asaresult of the lower
plate-to-cathode resistance of Vi,
a low resistive discharge path for
C2 is formed. This discharge path,
which is shown in Figure 7-15A, is
through the grid resistor of V2 and
through the low resistive pathof V1.

3. Capacitor C1 acquires its
charge during the time V1 is con-
ducting. The first instant,the charge
path is through R4 to ground and
through the grid resistor R1. This
charging current instantaneously
places a positive charge on the grid
of V1 which causesgrid current flow
from V1. With grid current flowing,
the charge path of C1 is as shown in
Figure 7-15B. As a result, the plate

(U
L YW

DISCHARGE PATH OF €2

CHARGE PATH OF C1

FE el
A V7YY

[+

DISCHARGE PATH OF C1 CHARGE PATH OF C2

Figure 7-15. Charge and Discharge
Paths of the Coupling Capacitors, Cl
and C2 of Fig. 7-14.

current flow of V1 is further in-
creased by the slightly positive
potential on the grid.

4. The'discharging of C2
through R2 applied anegative voltage
on the grid of V2. With the voltage
at the grid of V2 becoming more
negative, the plate current of V2
diminishes. This results in an in-
crease of plate-to-cathode voltage
and an increase of plate-to-cathode
resistance. The increase in plate
voltage of V2 increases the charge
on C1.

5. The discharging of C2
through the grid resistor of V2
drives the grid highly negative,
driving it beyond plate current cut-
off. V2 is held at cut-off until the
grid voltage has increased toa value
on the exponential discharge-time
curve of C2 which willbring the tube
out of cut-off. The rate at which
capacitor C2 is able to dissipate its
charge depends upon the time con-
stant of C2R2.

6. With V2 brought out of cut-
off by the discharge of C2, plate cur-
rent starts to flow in V2. As a
result of plate current flow in V2
there is a decrease of plate-to-
cathode voltage and a decrease of
plate-to-cathode resistance.

7. This lower plate-to-cathode
resistance of V2 provides a low re-
sistive path for the discharge of C1.
This discharge path, which is shown
in Figure 7-15C, is through the grid
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7S new...irs simple... it inexpensive!

lllustrations show four coupling arrangements.
Method used depends on available signel, num-
ber of sets, and strength of local interference.

The RCA-240A1
TV Set Coupler

l Easy to install . . . l/ Reduces oscillator
self-contained wood serew interference between sets

V For 300-ohm ribbon- v Only $1.95 suggested
type line list price

Now, it’s a simple matter to operate two or more TV sets
from a single antenna. The four illustrations show

you how easy it is. There’s no need to cut or splice

the twin lead because connections to the coupler are
automatically made when the screw caps are tightened.
A wood screw in the base-makes it easy to fasten
the coupler to a wall or baseboard. You can ,
make an installation in a matter of minutes. : ......

The new RCA-240A1 coupler will help you sell
customers a second set . . . let people “double up”
on apartment antennas . . . provide a simple, inex-
pensive floor demonstration set-up for dealers.
That’s why you'll want a good supply on hand to
take care of the extra business that will come
your way. See your RCA Parts Distributor
today for full details.

RADIO CORPORATION of AMERICA
® FLECTRONIC COMPONENTS HARRISON. N. J.
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Figure 7-16. Grid Waveform of each
Section of the Free-running Multivibra-
tor of Fig. 7-14.

(A) Grid of V1. (B) Grid of V-2.
resistor of V1 and through the low
resistive path of V2.

8. Capacitor C 2 acquires its
charge during the time V2 is con-
ducting. Thefirst instant,the charge
path is through R3 to ground and
through the grid resistor R2. This
charging current instantaneously
places a positive charge on the grid
of V2 which causesgrid current flow
from V2. With grid current flowing
the charge path of C2 is as shown in
Figure 7-15D. As a result, the plate
current flow of V2 is further in-
creased by the slight positive poten-
tial on the grid.

9. The discharging of C1
through R1 causes the grid of V1 to
become negative. With thegrid of V1
becoming negative, the plate current
of V1 diminishes. This results in
anincrease of plate-to-cathode
voltage and an increase of plate-to-
cathode resistance. The increase in
plate voltage of V1 increases the
charge on C2.

10, The discharging of C1
through the grid resistor of V1’
drives thegrid highly negative,driv-
ing it beyond plate current cut-off.
V1 is held at cut-off until the grid
voltage has increased to a value on
the exponential discharge-time curve
of C1 which will bring the tube out
of cut-off. Therate at whichcapaci-
tor C1is able to dissipate its charge
depends upon the time constant of
C1RI1.

11. With V1 brought out of
cut-off by the discharge of C1,plate
current starts to flow in V1. As a
result of plate current flow in V1
there is a decrease of plate-to-
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cathode voltage and a decrease of
plate-to-cathode resistance. At this
point, the cycle of events of the
multivibrator is in the same condi-
tion as in step 1. At this time, a
new cycle begins which is the same
as the one previously described.

Figure 7-16 represents the
gridwaveform of each section of
the free-running multivibrator of
Figure 7-14. Waveform (A) is that
which is present at the grid of V1.
Waveform (B) is that which is pre-
sent at the grid of V2. The portion
of the waveform between points 1
and 2 of curve '"A'" is formed by
the charging of C1. From point 2 to
point 3, the voltage at the grid of V1
instantaneously drops far below the
cutoff bias of the tube. The portion
of the curve between points 3 and 4
of curve '""A'" is formed by the
discharge of capacitor C1. At point
4 the waveform is repeated.

Curve '""B'" is the opposite
curve '""A'"', When curve ""A'' is
going positive, curve '' B'' is going
negative. From point 1 to point 2 of
curve ''B'", the voltage at the grid
of V2 drops far below the cutoff bias
of thetube. The portion of the wave-
formbetween points 2 and 3 is form-
ed by the discharge of C2. The
charging of C2 is represented by
the portion of the waveform between
points 4 and 5. At point 5the
waveform is repeated.

A commercial type multivi-
brator used for the generation of the
vertical sweep voltage is shown in
Figure 7-17. This circuit incorpo-
rates the use of a plate-coupled
multivibrator, which is representa-
tive of the type of circuit in Figure
7-14. This circuit follows through

VERTICAL SWEEP SYSTEMS

the same operation as was discussed
inthe previous section conterning
the basic plate -coupled multivibrator.
The only difference between the two
circuits being the commercial cir-
cuit contains more components than
the basic circuit of Figure 7-14. If
the components of Figure 7-17 were
lumped together the circuit would
correspond to that of Figure 7-14.

The free-running frequency of
the multivibrator is controlled by
changing the discharge time of C80.
This adjustment is R3A, which is
the vertical hold control. Since this
control is located in the grid circuit
of V17B the duration of time the tube
is cut off is determined by the set-
ting of the hold control. This control
is set so that the free-running fre-
quency of the multivibrator is just
below that of the incoming synchro-
nizing pulse. The amplitude to
whichthe charge voltage of the saw -
tooth forming capacitor is able to
reach, is controlled by the height
control. This adjustment, R5, is
located in the plate circuit of V17B.
This controlchanges the B plus volt-
age applied to the charging network
of V17B; thereby, increasing or
lowering the amplitude of the sweep
voltage.

The discharge capacitor ofthe
multivibrator of Figure 7-17 is C82.
This capacitor acquires its charge
from the B plus supply through the
plate load resistance of V17B while
this section is not conducting.
During the time section B is in
conduction, the discharge capacitor
discharges through thecathode
resistance of the output amplifier
and the low resistive path of V17B.

VERT. SIZE

VERT MULT CONTROL

2.2
RiEe VERT OUTPUT

@) Al 6SN7GT

VERT. HOLD
CONTROL

VERT MULT
@)B}6SN7GT|,

D)

(1D6V6GT
OUTPUT

VERT,
LINEARITY
CONTROL

470

Figure 7-17.

A Commercial Type Plate-coupled Multivibrator.
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CBS-HYTRON

PT-2A

- Moisture-resistant

Plug-in or solder-in

Sturdy triangular basing

ACTUAL SIZE Polarized base connections

Auto-electronically formed
Thoroughly stabilized

Operate up to 55° C
CBS-HYTRON

PT-2S

AND YOU CAN BUY THEM NOW!

Already a major producer of germanium diodes, CBS-Hytron
now offers you prompt delivery ol transistors: Point-contact
CBS-Hytron PT-2A (for amplifying) and PT-2S (for switching).
Both have stable characteristics and are guaranteed moisture-
resistant. Note {lexible leads welded to base pins. You may solder
flexible leads into circuit. Or snip them to use stiff base pins in
CBS-Hytron type T-2 socket.

Triangular arrangement of base pins is stronger . . . avoids bent
pins. Easy-to-remember basing layout simulates basing symbol
(see diagram). Polarization makes socket connections foolproof.
You are assured of uniformly optimum characteristics by elec-
tronic control of pulse forming. Thorough aging achieves maxi-
mum stability. You may operate these transistors up to 55°C.
And you can order both CBS-Hytron PT-2A and PT-2S for
immediate delivery.

WRITE FOR DATA. Complete free data on CBS-Hytron
PT-2A and PT-2S. . . and the T-2 socket . . . are yours for
the asking. N
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(.015 DIAM.)

MECHANICAL FEATURES
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WELDED
CONNECTIONS
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SILVER PINS (3)

1. Single-ended construction gives maximum mechanical stability.

2. Rugged triangular basing design resists shock and vibration.

3. Dual-purpose connections permit use of flexible leads or stiff plug-in base pins.

4. Direct soldering of germanium wafer to base support guarantees positive contact,

avoids flaking.
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Note similarity of pin layout to that of tran-
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sure that base connection of transistor will
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{A) Grid of V17A.

1(B) Grid of VI7B. |

ot

L

{C) Plate of V17B.

Figure 7-18. Operating Waveforms of
the Plate-coupled Multivibrator of Fig.
7-17

The waveforms of Figure7-18
show the operation of the plate~
coupled multivibrator of Figure 7-117.
Waveform '' A" is the one present
on grid number 1, while waveform
""B'' is the one that is present on
grid number 4. Waveform ''C'' is
the output sawtooth of the multi-
vibrator.

A type of multivibrator more
commonly usedfor the generation of
the vertical sweep voltage is the
cathode-cotpled multivibrator. This
type of multivibrator enjoys more
popularity because of its simplicity
of design and the fact that good stabi-
lity is realized. The circuit of the
cathode-coupled multivibrator differs
fromthe plate-coupled multivibrator
in two ways. The cathode-coupled
circuit does not contain a feed-back
capacitor from the output of the
second stage to the grid of the first
stage as is present in the circuit of
the plate-coupled multivibrator.
Also, a common cathode resistance
is present in the circuit of the
cathode -coupled multivibrator.

Figure 7-19 is a typical ca-
thode -coupled multivibrator circuit.
The feed-back voltage, necessary
for oscillations, is obtained through
the common cathode resistor, R84,
and the coupling capacitor, C71.
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V15A drives V15B through the grid
coupling circuit C71, R85, and R5.
V15B is cut off by the conduction of
V15A as CT1 discharges through the
grid resistance of V15B because of
the drop in plate voltage of V15A.
The cut-off of V15A is accomplished
by the cathode bias produced across
the common cathode resistor when
V15B is conducting. The hold con-
trol, R5, operates the free-running
frequency of the multivibrator.

The operation of the cathode-
coupled multivibrator of Figure 7-19
is as follows. Upon the application
of power to the circuit, both tubes
are in the conduction condition be-
cause the control grids are sub-
stantially at zero potential. Follow-
ing is a numerical sequence of events
through which the circuit passes in
order to produce an asymmetrical
pulse.

1. Upon the application of
power to the plates, capacitor C71
acquires a charge through R86, B
plus supply, and from the gridto
ground resistance of V15B. This
charge is acquired very rapidly be -
cause the grid of V15B is initially
at zero potential.

2. With plate current starting
to flow in both tubes a bias voltage
is built upacross the common
cathode resistor, R84, which will
tend to cause the plate current of
both tubes to start decreasing.

3. A lower plate to cathode
voltage drop across V15A is present
due to the decreased flnw of plate
current. As a result, a lower plate
resistance of V15A is present.

4. The discharge of CT71 will
now be initiated, due to the reduced
plate resistance of V15A. The dis-
charge path of C71 is through R85
and R5 in the grid of V15B, through
the common cathode resistor, and
through the low resistive path of
V15A.

5. With the discharge of C71
flowing through the grid resistance

6
VERT. SIZE
& nl Jec  CONTROL
5% § 22°0 VERT, HOLD
CONTROL .a-

Figure 7-19. A Commercial Type
Cathode-coupled Multivibrator.

VERTICAL SWEEP SYSTEMS

of V15B, a negative voltage is applied
at the grid of V15B, driving it into
cut-off. Duringthe time V15B is
cut off, V15A is conducting and bias -
edonly by its own plate current flow-
ing through the common cathode
resistor.

6. When the bias on V15B de-
creases, due tothe discharge of C71,
to the point where it is equal to the
cut-off potential, V15B will begin to
conduct again.

7. When V15B suddenly con-
ducts it produces a pulse of current
through the common cathode resistor.
Since this resistor is common to
both V15A and V15B, the voltage pro-
duced immediately drives the grid
of V15A negative with respect to its
cathode.

8. With the gridof V15A more
negative with respect to its cathode,
the tube is driven into cut-off.

9. With V15A being cut off,
there results a sudden increase in
plate to cathode resistance and an
increase of plate voltage on V15A.
This sudden increase of plate voltage
on V15A causes CT71 to charge, thus
instantaneously placing a positive
voltage on the grid of V15B. This
increase of positive voltage on the
grid of V15B further increases the
plate current flow.

10. Theincrease of plate cur-
rent flow of V15B adds to the voltage
across the common cathode resistor,
whichdrives the grid of V15A further
into cut-off region.

11. When C71 has charged to
its full value the plate current of
V15B ceases to increase which re-
sults in no further increase of the
voltage across the common cathode
resistor. With a decrease in bias
voltage, V15A will begin to conduct.

12. With the start of plate cur-
rent flow in V15A, C71 will start to
discharge through the grid to ground
resistance of V15B, the common
cathode resistor, and through V15A.
The discharge current flowing
through the grid resistance of V15B
places anegative potential on the
grid which drives it into cut-off. At
this point the cycle repeats itself.

The cut-off time of V15B de-
pends on the discharge time of C71,
while the cut-off time of V15A de-
pends on the charge time of C71.
The charge time is made very much
shorter than the discharge time in
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There’s Nothing finer for

This combination of features explains why

o Complete frequency coverage
with one probe, 20 cps to over 110-
me. Insulated and shiclded RF tube
probe, found usually only with lab-
oratory instruments. is included.

e Peak to Peak ACV and RF with
one probe.

e One volt full scale reading on
AC & DC.

e One main selector switch,
all ranges.

¢ ACrms—Peak to Peak

¢ 32 Ranges

o Zero center mark for FM  dis-
criminator alignment plus any
othergalvanometer measurements.
¢ High input impedancc 11 meg-
ohms on DC.

Suggested U.S. A. Dealer Net $6950 « Prices subject to change without notice.

TRIPLETT ELECTRICAL INSTRUMENT CO.,

20

BLUFFTON, OHIO

Triplett

PF INDEX - May-June, 1953



{C) Plate of Tube 2, Point W7,

Figure 7-20. Operating Waveform of
of the Cathode-coupled Multivibrator
of Fig. 7-19.

order that an asymmetrical output
can be obtained.

As in the case of the plate-
coupled multivibrator, the circuit of
Figure 7-19 can be compared with
the circuit of a blocking oscillator
and discharge tube. V15A corre-
sponds to the blocking oscillator and
V15B corresponds to the discharge
tube. The discharge capacitor of
the circuit of Figure 7-19 is C72.
The charge portion of the sawtooth is
formed when V15B is cutoff, while
the discharge portion is formed when
V15B is conducting.

The cathode-coupled multivi-
brator is controlled by a negative
sync pulse that is fed directly from
the integrating network. When the
sync pulse is applied to the grid of
V15A, the tube is cut off and ceases
to conduct. At thistime V15B begins
conducting. With V15B in the con-
ducting state,the sawtooth capacitor
C72 starts to discharge through R90
and the low resistive path of V15B.
At this time, the rapid flyback por-
tion of the sawtooth waveform is
developed in the output. When V15B
is cut off by the action of the multi-
vibrator circuit, C72 begins to
acquire its charge from the B plus
supply through the resistance com-
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bination of R88, R3, and R87. Dur-
ingthe charge time of C72, the
linear rise of the sawtooth is
formed.

The variable resistor, R3, is
the height control, which varies the
amplitude of the sawtooth waveform.
The frequency of the multivibrator is
adjusted by the variable hold control,
R5, located in the grid circuit of
V15B. By decreasing the grid re-
sistance of V15B, the frequency of
oscillation is increased. Onthe
other hand, by increasing the re-
sistance, the frequency of oscillation
is decreased. By proper setting of
the vertical hold control the free-
running frequency of the multivi-
brator is set so that it is slightly
below the frequency of the controll-
ing vertical sync pulse. The
waveforms of Figure 7-20 show the
operation of the cathode-coupled
multivibrator of Figure 7-19. The
waveforms show the operation at the
grids of each section and the output
of the multivibrator.

Another method employed for
the vertical sweep system, which is
unique inthefact thatonly two triade
sections are used for the multivi-
brator andoutput amplifier,is shown
in Figure 7-21. The circuit of Fig-
ure 7-21 employs the use of one-half
of a 12AT7 for the f{first half of the
multivibrator and uses a type 6S4
for the second half of the multivi-
brator and also the output amplifier.
Other designs of this type of circuit
have employed twin triode tubes of
the type 6SN7GTA, 12BH7, and 6BL",
with the multivibrator and output
amplifier circuits contained in the
same envelope. The development of
this type of circuit results in sim-

VERTICAL SWEEP SYSTEMS

plicity of design and reduced cost of
manufacturing.

The circuit of Figure 7-21 is
the same as a basic unbalanced
multivibrator, with the circuit de-
signed sothat V14 will conduct longer
than V13. This is accomplished by
making the time constant of C57-R88
much longer than the time constant
of C60-R80, R4. The desired trape-
zoidal waveform which is used for
the vertical sweep is formed across
C56 (sawtooth forming capacitor) and
R87 (peaking resistance). This wave-
form is coupled to V14 through C57.
Inthis stage the waveform is ampli-
fiedtothe desired height before it is
fed to the deflection system.

The trace portion of the output
waveform of the amplifier increases
in a negative direction, which is the
desired condition for the vertical
sweep. Since the feed-back voltage
must be positive in order {for the
multivibrator to function properly,
a wave shaping network is employed
in the coupling circuit to obtain the
desired pulse. This network is a
differentiating type circuit consisting
of C58 and R85. The desired pulse
is coupled from this network to the
input of V13 through capacitor C60.
This pulse is used to sustain oscil-
lations in the multivibrator.

Drawings of the pulses present
in the wave shaping network are
shown in Figure 7-22. ''A'' is the
trapezoidal waveform present at the
plate of V14. ''B'' represents the
pulse at point W1 after it has passed
through the differentiating network.
The pulse then passes through the

* * Please turn to page 110 * *
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Figure 7-21. A Commercial Vertical Multivibrator Circuit Employing Two Triode
Sections for the Multivibrator and Output Amplifier.
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The Vibrator Preferred by
5 out of 6 Service Men

How do we know? We surveyed hundreds of service men
like yoursell ... mavbe vou were one of them. We found
that Mallory Vibrators were prelerred over others because
of their long life and dependability.

There is good reason for that vote of confidence. It is the
same reason whv more Mallory Vibrators are used as
original equipment than all other makes combined. The
patented, tuned mechanism in Mallory Vibrators assures
completelv dependable performance, every time ...

Low resistance because of high contact pressure

Less wear because of slow contact S !

Reduced arcing because of clean, fast break

-
You can depend on Mallory Vibrators for highest quality O
... yet they cost no more. Ask for Mallory, by name, the 'hﬁl ]
next time vou call vour distributor. It is a sure way to beat ‘. ¢
the call-back problem ... make sure every job is right the fg\’
first time. 3 v

.

P A ";:" .ﬁl if\.\' ~ m‘é \..\' ~
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COVERAGE

GE Model UHF-103 Tuner

The GE tuner Model UHF-103,
shown in Figure 1, is a three chan-
nel UHF converter designed for in-
stallation in existing GE television
receivers. It consists of a turret
type tuning mechanism contained in
a cylindricalshaped can. It employs
a VHF-UHF switch, a 6AF4 oscil-
lator tube, 6BK7 IF amplifier tube,
a INT72 crystal mixer, and compo-
nents associated with these stages.
Employing the double conversion
system, the UHF tuner output is fed
into the antenna input terminals of
the VHF tuner which inturnprovides
the correct frequency for the video
IF stages in the receiver.

The UHF-103 is supplied in
kit for m containing all the parts
necessary to complete the installa-
tion. Part ''A'' of the kit consists
of the tuner proper, power supply
unit, side mounting knob and hard-
ware, and installation instructions.
Either bracket kit "'C'' or kit "' D'
is usedin conjunction with kit '" A'".
The table given below shows the
exact model number for which the
tuner assembly is designed and the
correct bracket kit to obtain for
each receiver.

Since the assembly is designed
for installation in any one of a num-
ber of GE receivers, it may be found
that some of the mounting hardware
supplied with the kit is not required.
In this case, the surplus items may
be discarded.

UHF TUNER

POWER SUPPLY

A description of circuits and equipment

for Ultra High Frequency reception.

by MERLE E. CHANEY

Part ' C'' Kit
for
STRATOPOWER
("'E'"" Line)
RECEIVERS
17C125 21C206 21C214
20C107 21C208 21T1
21C201 21C208U 21T3
21C202 21C210 21T6
21C204
Part " D'' Kit
for
STANDARD
("' AK'' Line)
RECEIVERS
17C113 17T10 21T2
17C117 17T11 21T4
17C120 17T12 21T5
17T7 2072

The procedure employedin the
installation detail is divided into
two parts; First,the fastening of the
unit to the mounting hardware, and
secondly, the physical placement of
the assembly into the cabinet and
completion of the electrical connec-
tions. It is unnecessary to remove
the chassis for this installation, thus
contributing to a saving of time.

Prior to placing the tuning
assembly into the cabinet it should
be determined if the UHF tuner out-
put stage is set to the desired chan-
nel frequency. Nominally, the out -
put stage is adjusted at the factory at

6AF4 OSC.

6BK7
IF AMP

Figure 1. Photo of GE UHF Tuner Model UHF-103 with

Included Power Supply.
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the frequency of channel5. However,
if interference problems arise such
as the presence of a strong channel
5 VHF station, the output stage
should be adjusted to channel 6.
With this adjustment made as re-
quired, the assembly canbe mounted
inside the cabinet.

A feature of the Model UHF -103
isthat any combination of three UHF
channels may be tuned by the tuning
unit, provided of course that the
tuned circuits have been pre -adjusted
at the time of installation. The
switching method employed to acti-
vate the UHF positions facilitates
the selection of either VHF or UHF
reception.

Figure 2 is a view of the tuning
unit showing the turret assembly
and components contained inside the
structure. It is interesting to ob-
serve the method utilized in the
fabrication and adjustment of the
coil-like transmission lines. These
lines are employed in the pre-
selector and oscillator circuit and
electrically are shorted quarter
wave transmission lines. Although
exhibiting the physical characteris-
tics of an inductor it is noted that
each winding is doubled back on it-
self. Advantages of the use of trans -~
mission lines as tuned circuits is
retained while maintaining the small
space requirements of conventional
wound inductors at the frequencies
used. It is further noted in the con-
struction of these lines that the turns

TURRET CONTAINING OSC.
AND RF TUNED LINES

Figure 2. Photo of Tuner Turret with Shield Removed.
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JETENNA o JET 283 and now . . .

JFD introduces the revolutionary

JE];e Coupler, Q283

for VHF and UHF antennas

JFD gives you a direct line to
profits with the amazing new
JeTie coupler. FHere’s “single

transmission line” reception on

such disparate channels as

t and 61 —a miracle of
engineering know-how that will
pay off for you in countless
sales. Made with a new silver
printed circuit for ideal
conductivity, the JeTie is
hermetically sealed in a
transparent moisiure-resistant,
dust-proof Butyrate case—the
only one of its kind. Light
weight, easy-to-attach, the
JeTie coupler is the easy-to-sell
answer to the new UHF and
VHF stations in your terriiory.
LIST PRICE $5.30

For more information on the
JED JeTie, write to JFD
Manufacturing Company, Inc.

Brooklyn 4. New York
Bensonhurst 6-9200

World’s largest manufacturer of
TV antennas and accessories

24

first of its kind!?!

e joins one UHFK and one VHI antenna
e joins two VHF antennas

e joins two VHF antennas and
one UHF antenna

{ «. all with only ONE down-lead!
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CRYSTAL
MIXER
IN72

o ]
3PAIRS OF ._
et @)= viwe
TUNED LINES

oUTPUT

] LAY

1

!

j ok S@ |
!

TEST.
POINT

o o 77X o
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SELECTOR SW(TCH SHOWN IN
VHF_POSITION & GANGED TO
RF TANK TURRET

Figure 3. Schematic of GE Model UHF-103.

are formed of bare silver plated
wire in such a manner as to accept
a threaded silver plated shorting
screw. Turning the screw clockwise
reduces the length of the trans-
mission line, thus controlling its

resonant frequency.

Three pairs of lines are
mounted on a detent plate inside the
tuner unit. However, there are four
detents in the plate. Three positions
of the selector knob connect the
various lines inthe circuit while the
fourth or VHF position is located
such that the lines are out of the

1€ AMPLIFIER

UHF TUNER
UNIT

UHF TUNING
SHAFT
OCTAL ADAPTOR
PLUG

Figure 4. Philco UHF Converter Model UT-21A,
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circuit. In this position contacts on
a wafer switchconnect a 22K re-
sistor in series with the B+ line to
the UHF oscillator stage. Additional
contacts on the wafer switch dis-
connect the UHF tuner output and
connect the VHF antenna lead to the
input of the television receiver.

Operation of the television re-
ceiver to accept signals from UHF
stations requires that the VHF tun-
ing knob be set at either channel 5
or channel 6 position, determined by
the setting of the UHF tuner output
established at the time of installa-

tion. With the VHF tuning knob set
at the desired channel and the UHF
tuner switched to the desired UHF
position, tuning of the signal pro-
ceeds in the accustomed manner as
for VHF.

A schematic of the GE tuner
Model UHF-103 is shown in Figure
3. An incoming UHF signal and a
signal from the oscillator V1 are
heterodyned in the mixer stage em-
ploying a IN72 crystal. The result-
ant intermediate frequency signalis
fed to the dual triode amplifier tube
(V2) connected cascode and from

UHF
INPUT RE /F e
> Tank [_’ TANK »  MIXER *® ouTRUT
PHILCO UMF TUNER
OSCILLATOR
SELECTOR
SWITCH CH ZOR3
UHF SIGNAL TO
INPUT | e - . VHF TUNER
> TANK TANK MIXER  —M e
PHILCO UHF CONVERTER
OSCILLATOR

Figure 5. Block Diagram of Philco UHF Tuner and

Converter.
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INSTALLATION OF UHF TUNER ADAPTOR UT-21 (PUSH-PULL)
The following list of models will accept the adaptor as it is presently being assembled in production.

Model Code Model Code Model Code Model Code Model Code
52-T'1802 124 52-T1841 121 52-T2142 121 52-T2252 121 53-T1883 125
52-T1804 124 52-T'1842 121 52-T2144 121 52-T2252 124 53-T1884 125
52-T'1808 121 52-T1844 121 52-T2145 121 52-T2253 121 53-T1886 125
52-T1810 121 52-T1850 121 52-T2150 121 52-T2254 121 53-T2125 124
52-T1812 121 52-T2106 121 52-T2150 124 52-T2256 121 53-T2126 125
52-T1820 121 52-T2108 121 52-T2151 121 52-T2258 121 53-T2152 124
52-T1820 124 52-T2110 121 52-T2151 124 52-T2259 121 53-T2183 125
52-T1821 124 52-T2120 121 52-T2157 125 52-T1824 124 53-T2260 125
52-T1822 124 52-T2120 124 52-T2224 121 53-T1825 124 53-T2262 125
52-T1839 121 52-T2122 121 52-T2244 121 53-T1826 124 53-T2264 125
52-T1840 121 52-T2140 121 52-T2245 121 53-T1852 124
The following is a list of models which will accommodate the subject adaptor revised with the cable kit
43-6690m to permit its assemble into receivers using TV-30 (cold) chassis:
51-T1601 121 51-T1836 125 51-T2138 124 52-T1812 123 52-T1844 124
51-T1601 122 51-T1870 121 51-T2170 121 52-T1820 123 52-T2106 122
51-T1602 121 51-T'1871 121 51-T21175 124 52-T1827 123 52-T2106 123
51-T1602 122 51-T1871 122 51-T2176 124 52-T1831 122 52-T2108 122
51-T1607 121 51-T1872 121 52-T1610 122 52-T1831 124 52-T2108 123
51-T1607 122 51-T1872 122 52-T'1612 122 52-T1839 122 52-T2110 122
51-T1634 123 51-T1874 121 52-T1802 122 52-T'1839 123 52-T2110 123
51-T1634 124 51-T1875 121 52-T1802 123 52-T1840 122 52-T2140 122
51-T1800 121 51-T2102 121 52-T1804 122 52-T1840 123 52-T2140 123
51-T1800 122 51-T2102 122 52-T1804 123 52-T1841 123 52-T2142 122
51-T1830 121 51-T2130 121 52-T1808 122 52-T1842 122 52-T2142 123
51-T1832 121 51-T2132 121 52-T1808 123 52-T1842 123 52-T2175 124
51-T1883 121 51-T2133 121 52-T1810 122 52-T1842 124 52-T2176 124
51-T1834 121 51-T2134 124 52-T1810 123 52-T1844 122 52-T2275 123
51-T1836 123 51-T2136 124 52-T1812 122 52-T1844 123
Model Code Ch. UHF Type [ Model Code Ch. UHF Type | Model Code Ch. UHF Type
Adaptor Adaptor Adaptor
53-T1824 123 TV-80 UT-21A 133 TV-80 UT-21A | 53-T2287 126 TV-90 UT-20
53-T1824 124 TV-70 UT-21 53-T2260 123 TV-80 UT-21A 128 TV-90 UT-20
53-T1825 123 TV-80 UT-21A 125 TV-45 UT-21 53-T2287RC 126 TV-90 UT-20*
124 TV-70 UT-21 53-T2262 125 TV-45 UT-21 128 TV-90 UT-20
53-T'1826 124 TV-70 UT-21 53-T2264 123 TVv-80 UT-21A
53-T1827 126 TV-90 UT-20 125 TV-45 UT-21
128 TV-90 UT-20 | 53-T2266 126 TV-90 UT-20 | Tioe 125 180 UT-21A
53-T1852 123 TV-80 UT-21A 128 TV-90 UT-20 A-T1817 123 TV-80 UT-21B
124 TV-70 UT-21 53-T2266RC 126 TV-90 UT-20%* A-T1818 198 TV-90 UT-20A
53-T1853 126 TV-90 UT-20 128 TV-90 UT-20 A-T1856 123 TV-80 UT-21B
128 TV-90 UT-20 53-T2268 126 TV-90 UT-20 A-T1858 128 TV-90 UT-20A
53-T1854 123 TV-80 UT-21A 128 TV-90 UT-20 A-T1887 123 TV-80 UT-21B
53-T1883 123 TV-80 UT-21A | 53-T2269 126 TV-90 UT-20 A-T1888 123 TV-80 UT-21B
125 TV-45 UT-21 128 TV-90 UT-20 A-T2230 123 TV-80 UT-21B
53-T1884 123 TV-80 UT-21A | 53-T2269RC 126 TV-90 UT-20* A-T2232 193 TV-80 UT-21B
125 TvV-45 UT-21 128 TV-90 UT-20 A-T2233 128 TV-90 UT-20A
53-T1886 123 TV-80 UT-21A | 53-T2270 126 TV-90 UT-20 A-T2234 128 TV-90 UT-20A
125 TV-45 UT-21 128 TV-90 UT-20 A-T2262 123 TV-80 UT-21B
53-T2124 123 TV-80 UT-21A | 53-T2270RC 126 TV-90 UT-20* A-T2266 128 TV-90 UT-20A
53-T2125 123 TV-80 UT-21A 128 TV-90 UT-20 A-T9271 128 TV-90 UT-20A
124 TV-45 UT-21 53-T2271 126 TV-90 UT-20 A-T2272 123 TV-80 UT-21B
53-T2126 125 TV-45 UT-21 128 TV-90 UT-20 A-T2274 123 TV-80 UT-21B
53-T2127 126 TV-90 UT-20 53-T2271RC 126 TV-90 UT-20* A-T2277 123 TV-80 UT-21B
128 TV-90 UT-20 128 TV-90 UT-20 A-T2279 123 TV-80 UT-21B
53-T2152 123 TV-80 UT-21A | 53-T2272 123 TV-80 UT-21A A-T2280 128 TV-90 UT-20A
124 TV-45 UT-21 53-T2273 126 TV-90 UT-20 A-T2281 128 TV-90 UT-20A
53-T2183 125 TV-45 UT-21 128 TV-90 UT-20 A-T2288 123 TV-80 UT-21B
53-T2226 123 TV-80 UT-21A | 53-T2285 126 TV-90 UT-20 A-T2289 128 TV-90 UT-20A
53-T2227 123 TV-80 UT-21A 128 TV-90 UT-20 A-T2290 193 TV-80 UT-21B
53-T2228 126 TV-90 UT-20 53-T2285-8 128 TV-90 UT-20A A-T2292 128 TV-90 UT-20A
128 TV-90 UT-20 53-T2286 126 TV-90 UT-20 A-T2750 127 TV-97 UT-20A**
53-T2228RC 126 TV-90 UT-20* 128 TV-90 UT-20
128 TV-90 UT-20 53-T2286RC 126 TV-90 UT-20*
53-T2255 123 TV-80 UT-21A 128 TV-90 UT-20

* Shaft extension kit 43-6476 used in conjunction with UT20 on Remote sets.
** Extension cable kit 43-6593 used in conjunction with UT20A for 27" sets.

Figure 6. Table of Philco TV Receivers Showing UHF Tuning Kit to Obtain for Installation.
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UHF Adaptor

Designed for Chassis Type

May Be Adapted to Listed Chassis Type

NGTE 1.

NOTE 2.

UT-20A "A" Line TV-90 Series "A" Line TV-97 (See Note 1.)

UT-20 '53 Line TV-90 Series "A" Line TV-90 Series (See Note 2.)

UT-21 Universal Adaptor for '52 Line '53 Line TV-80, '53 Line TV-90, "A" Line

TV-40, TV-45, TV-T70 Series TV-80, "A" Line TV-90 (See Note 2.)

UT-21A '53 Line TV-80 '53 Line TV-90, "A" Line TV-90, "A" Line
TV-80 (See Note 2.)

UT-21B "A'" Line TV-80 "A" Line TV-90, "A" Line TV-97 (See Notes
1and2.)

GENERAL

When using UT-21, 21A, or 21B with TV-90 or TV-97 it is necessary to use Channel 2 or 3 of the TV-90
or TV-97 instead of the UHF position on the VHF tuner.

To use UT-20A or UT-21B with TV-97 it is necessary to extend the length of the plugand cable assembly
which supplies power to the tuner.

The "A" line TV-80 and TV-97 control panel has a cutout (see attached diagram) to accommodate the "A"
line Beam of Light Tuner UT-20A or UT-21B. In order to mount UT-20, UT-21, or UT-21A to "A'" line
receivers it is necessary to change the mounting of the control Bezel (see attached diagram).
for this special mounting may be procured from your Philco distributor.

Brackets

Figure 6. Table of Philco TV Receivers Showing UHF Tuning Kit to Obtain for Installation.

there tothe output transformer 1,13.
This transformer tuned to reso-
nance at either channel 5 or 6 fre-
quency provides an IF signal to the
output terminals of the UHF unit
which in turn is fed to the input
terminals of the VHF tuner unit.

The power supply shown in
Figure 3 is used to provide B+ and
filament voltage to the UHF oscil-
lator and IF tubes. This is required
since the GE receivers for which the
UHF-103 is designed employ series
filament strings, and have one side
of the AC line connected to chassis.
It is important, therefore, that the
tuner assembly does not make con-
tact with the TV chassis since one
side of the AC line would be con-
nected to the control shafts of the
television receiver. Also do not
permit the transmission lines to
contact any portion of the television
chassis.

From an operational standpoint
it is seen that selection of either VHF
or UHF stations by a GE receiver
equipped with a Model UHF-103 is a
simple procedure. Also availability
of reception of all VHF channels has
not been impaired while a total of
three UHF stations may be selected
providing such a number exists with-
in receiving range.

PHILCO - UHF Tuning Devices -

Philco is providing UHF re-
ception through the use of built-in
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v

type UHF units continuously tunable
over the full UHF TV range. These
units are either installed at the fac-
tory or maybe obtained for installa-
tion in the field. To facilitate the
details of installing UHF units inthe
field, all kits are supplied with
adapter sockets,plugs and connectors
such that no soldering is required.

The Philco UHF tuning devices
are produced in two basic types.
The first is strictly a tuner that
changes an incoming UHF signal to
an IF frequency in the 40 megacycle
range inasingle conversion process.
This type unit is installed in Philco
receivers that have a UHF position
on the VHF tuner. When the VHF
tuner is switched to this UHF posi-
tion, it becomes a two stage IF
amplifier for accepting and ampli-
fying the UHF tuner output prior to
application of the signal to the re-
ceiver’'s IF stages.

The second type of UHF unit
produced by Philco is a converter
type unit. A photo of Philco built-in
converter ModelUT-21A is shown in
Figure 4. In this case the incoming
UHF signal is converted toa channel
2 or 3 signal which can be accepted
by the VHF tuner in the receiver
when switched to channel 2 or 3
position. Figure 5 illustrates in
block diagram form the function of
the two types of Philco UHF tuning
units.

A number of variations arere-
quired in the UHF units to provide
all the later model Philco receivers
withbuilt-in UHF facilities. Circuit-
wise all units are similar in design
and in many cases the differences
are mechanical in nature.

The table given in Figure 6
lists the tuner kits and the Philco
TV receivers for which each is
designed.

Schematics of the Philco UHF
tuner and converter are shown in
Figure 7 and 8 respectively. Philco
converter unit UT-21 is identical
as that shown in Figure 8 except for
the switch variation and a different
type adapter socket illustrated in
Figure 9.

An explanation of the circuitry
shown in Figure 8 should serve to
illustrate the function of all the
Philco UHF tuning units. The an-
tenna RF tank, mixer RF tank and
oscillator tank are tuned by a three
gang capacitor. Aneven distribution
of channel spacing indications on
the UHF dialis accomplished by em-
ploying cut-plate construction in the
tuning capacitors.

An incoming UHF signal is
fed to the antenna tank coil and from
there is coupled by mutual coupling

* * Please turn to page 95 * *
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et the jump on VHF, UHF service needs

latest ceramic FEED-THRU STANDOFF

and BUTTON-STYLE H1-KAPS for

latest VHF and UHF circuits
NOW IN STOCK

Type FT FEED-THRU (500 to 2300
MMF) provides additional ca-
pacity ground to chassis or
shield. Has .050” hooked ter-
minals for easy soldering. Bush-
ing mounted.

Type MFT Miniature Eyelet FEED-
THRU (50 to 1000 MMF) —
small-space version of above.
Has No. 16 terminals, 2 over-
all length. Eyelet solder mounted.

TYPE $1 Tubular STANDOFF
(50 to 2500 MMF) — by-passes
RF to ground in many HF
VHF and UHF circuits. %"
max. length, with mounting
SCrews.

Type 52 (5000 to 10,000 MMF)
7%” max. length. Both types
packaged singly. 5 envelopes to
carton.

Type ZA AND ZB ZIPPERSt
(10 to 1000 MMF ea.) — re-
place mica_''Buttons.” Both
types meet JAN-C-20A moisture
specs. They are excellent in
mobile equipment. Packaged
singly, 5 envclopes to carton.

ALL ABOVE CAPACITORS MEET
500 VDCW, 1000 VDC TEST.

+ Trade Mark.

Keep plenty Of these new Why it pays to install
centrulub cupudtors on hund Centralab Ceramic Capacitors

Highest dependability — lasting permanence
TAKE a good look at these NEW Centralab Ceramic

Capacitors. Chances are you'll be meeting a lot of
them — soon. Why? Because these miniature Feed-Thruy,
Standoff and Button-Style (Zippers) Hi-Kaps are as up
to date as the newest VHF and UHF circuits. And, in
many cases, they're acinal replacements for a vast majority
of popular make sets. You'll find them simpler to install,
mechanically stronger and longer lived than ordinary old-
style capacitors. They have all the features you need to
maintain customer satisfaction. What's more, they offer all

the advantages of famous Centralab ceramic construction.

Helping you get the jump on this replacement business &
is another example of the close coordination between n ¢
Centralab and you Service Engineers. One more reason @

hy i i a d ime. Re-
why Lt pays to spick;fy ‘Central b Ero uFt; every time / Re A DIVISION OF GLOBE-UNION INC.
mem er,.nt s good business to bg st with the newest! For 942. East Keefe Ave. ® Milwavkee 1, Wisconsin
full details, see your Centralab jobber, or use the coupon. In Canada, 635 Queen Street East, Toronto, Onfario

Smaller — 1/ the size of ordinary capacitors
Impervious to moisture — absorption .007 or less
Maintain capacity — even at 80° C plus

Low power factor

High accuracy — exceptionally close tolerances

LS S S

Exact temperature compensating qualities where required.
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In the Interest of . ..

Quicker Servicing

by GLEN E. SLUTZ

Rejuvenating Front Panel Knobs

A problem sometimes arises
in connection with certain types of
front panel knobs used on television
receivers, These knobs become
worn in such a way that the set owner
begins to experience difficulty with
slippage between knob and shaft. In
order to engage the shaft he is
obliged to press the knob tightly
against the panel while rotating it.
As time goes by this condition be-
comes worse until finally the knob
completely fails to perform its
function.

The sketch in Figure 1 shows
a style of control knob that has pro-
ved tobe a frequent offender. There
are two opposing keys in the center
hole of the knob. These keys fit into
keyways cut into the shaft, and
normally a firm interlocking of knob
and shaft is accomplished. How-
ever, the difficulty appears when
the keys in the plastic knob start to
wear away and fail to mesh securely
with the shaft keyways. This wear
is most liable to occur in cases
where the portion of shaft length ex-
tending beyond the front panel of the
cabinet is too short; hence the knob
engages only the very end of its shaft
and the stress on the keys is con -
centrated.

Such a condition has been
known to happen after picture tube
replacement. If the new tube is
mounted too far forward on the
chassis, the control shafts will not

CUT AROUND DOTTED LINE

Figure 1. Worn Knob with Dotted
Line Marking the Flange Cut.
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Figure 2. Response Curve with "Ghost”
Produced by Horizontal Oscillator
Radiation from TV Set.

extend out their original distance in
front of the cabinet. This is some-
thing to guard against when making
picture tube changes.

The wear onthe keys isusually
confined to their ends on the back
side of the knob. The worn portion
of one of the keys is visible in the
drawing of Figure 1.

Of course, a new knob can be
ordered, and in severe cases it
should be. However, if a remedy
is not found for the inadequate lock-
ing between knob and shaft, the new
knob may, after shortuse,follow the
way of the old. One sure cure is to
move the chassis forward until suf-
ficient shaft length protrudes from
the cabinet. But this is not always
convenient or possible. In such
cases a very practical solution may
be had by operating on the knob it-
self.

Many knobs have flanges on
their rims which can be removed by
careful use of a sharpknife or coarse
sandpaper. For example,a cutalong
the dotted line in Figure 1 will re-
move the flange and enable the knob
to be moved, sometimés as much as
1/8 inch farther back on its shaft.
In this way the keys and their re-
spective keyways will mesh securely
and wear will less likely take place
during use. Only the flange should
be removed in this operation; no

cutting should be done around the
shaft hole in the knob.

An Alignment Difficulty Caused By
Horizontal Oscillator Radiation

During an alignment pro-
cedure, the service technician might
suddenly find himself faced with an
oscilloscope picture like the one in
Figure 2. The response curve is
present all right, but there seems to
be a ghost-like pattern trailing
after it. Manipulating the phasing
adjustment on the sweep generator
fails to improve the picture.

By observing carefully the
nature of the undesired image onthe
scope screen, one may note that in
tracing the '’ ghost!' the beam seems
to be traveling very rapidly ina
horizontal direction; the vertical
motion of the beam is apparently as
it should be. This clue is enough to
indicate the horizontal section of the
scope is affected.

Upon further investigation, the
connection between the sweep gene-
rator and the horizontal input of the
scope comes under surveillance.
This is the connection which provides
the scope with horizontal sweepvolt-
age. When the lead is grasped in
the hand, a sharp change is noted in
the character of the scope pattern.

Figure 3. Random Operation of a
Horizontal Oscillator Produces
Characteristic *Christmas Tree"” Effect.
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When vou neep A Fuse

—ruink of BUSS ...

Fuse Headquarters for
the Electronic Industries

TELEVISION * RADIO - COMMUNICATIONS
CONTROLS - AVIONICS « INSTRUMENTS

A complete line of fuses is available. Made in
Dual-Element (Slow blowing), Renewable and One-

Time types. Sizes from Y00 ampere up.

DUAL-ELEMENT (SLOW BLOWING) FUSES
RENEWABLE FUSES, ONE TIME FUSES, SPECIAL FUSES

And a companion line of BUSS Fuse Clips, Fuse
Blocks and Fuse Holders.

Behind each fuse or fuse mounting are 37 years
of know-how in building products of unquestioned
high quality, the world's largest fuse research
laboratory and the world's largest fuse pro-

duction capacity.

Each BUSS Fuse Electronically Tested.

To assure proper operation in the field, each
and every BUSS fuse is tested in a highly
sensitive electronic device that rejects any
fuse that is not correctly calibrated —
properly constructed and right in physical

dimensions.

BUSS Fuses are made fo Protect —

not fo Blow. FUSE CLIPS, FUSE BLOCKS,
FUSE HOLDERS, SPECIAL FUSE MOUNTINGS

The name BUSS is recognized as standing for fuses of unquestioned

The Buss Trudemurk . high quality. Millions and millions of BUSS fuses in daily use in Homes,
can help in SALES

Buildings, Automobiles, T-V, and other Electronic devices and in Industry
have built for BUSS a reputation for quality and an acceptance enjoyed
by no other fuse manufacturer.

or SERVICE That is why BUSS Fuses protect your profits and goodwill as surely as
they protect the user.

Bulletin SFB gives com-
plete facts on BUSS
e SMALL DIMENSION

B~ N

“ S‘ ‘. FUSES

If you'd like a copy,
just write ...

BUSSMANN MFG. CO., St. Louis, Mo.
Division of McGraw Efectric Company
MANUFACTURERS OF A COMPLETE LINE OF FUSES
FOR HOME, FARM, COMMERCIAL AND INDUSTRIAL USE.
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It then becomes clear that undesire-
able interference is being picked up
by the lead in question. This inter-
fering signal must be a good deal
higher in frequency than 60 cycles
because of the rapid horizontal
movement of the beam.

What would be a likely source
for a signal strong enough to pro-
duce this kind of interference? The
horizontal output circuit of the tele-
vision receiver under test is the
natural suspect. Its guilt may be
substantiated by moving the lead to-
ward or away from the horizontal
output circuit of the receiver and
noting the pronounced change in the
'"ghost'" pattern. Once the origin
of the trouble has been traced inthis
manner, the remedy is quick tocome
by.

Figure 4. Typical "Synchroguide” Circuit.

The unshielded lead connecting
the sweep generator with the scope
may be replaced by a shielded lead.
This will reduce the possibility of
interference pick up in this lead to
a minimum. Furthermore, in many
sets the horizontal oscillator tube
may be safely removed when making
IF and RF alignments provided there
is a current limiting resistor in the
cathode circuit of the horizontal out-
put tube.

Remedy For '" Christmas Tree'’
Effect

Multiple triggering of the hori-
zontal oscillator in a television set
produces a characteristic pattern
on the screen similar to Figure 3.
This phenomenon is known as

VINVAIAS

7.
o’
-
<
-
z
-

'"Christmas Tree' effect because,
on occasion, a bright outline of lines
in the rough shape of a Christmas
tree appears. With some types of
receivers the oscillator performs
these gyrations for a few moments
during warm-up and then snaps into
synchronization. Usually if the con -
dition lasts for only a very brief
period, there are no customer com-
plaints. However, if the effect be-
gins to persist for a longer time,
some remedial measures may be
called for.

The circuit of Figure 4 is a
type of Synchroguide* circuit, a not

* Registered trademark of Kadio
Corporation of America.

* * Please turn to page 113 * *

Figure 5. Using a Pencil as a Control Shaft Extension.
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Figure 6. Sylvania Tube Cartons (A) Badly Worn and (B)

Neat and New.
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£667 ‘ounf-AeN - XAANI Ad

Build Your Service-
Sales Future on a Firm
Foundation with...

SERIES E-200-C
SIGNAL and MARKING GENERATOR
for AM., F.M., and TV alignment.

Exceptional Accuracy and Stability = 1000 pt.
vernier calibrating scale ¢ 0-100%, Maodulo-
tian * A V.C. — A.G.C. substitution-override
neiwork * Direct reading 88KC to 120 MC =
Complete with Coaxial output cable ond
technical manual * In matched, heavy gauge
steel case 102 x 12 x 67,

Net Price: $73.25

BUY PERFORMANCE — NOT SPECIFICATIONS!
PRECISION PERFORMANCE, ACCURACY, WORKMANSHIP
and VALUE have been setting a world-wide standard of

comparison for over 20 years.

Every PRECISION instrument is guaranteed for one full
year against mechanical or electrical defects.

TV-AM-FM-TV-AM - FM : TV

PRECISION Performance-Engineered Instruments are on
display at leading radio ports.and equipmant distributors,

SERIES E-400
SWEEP SIGNAL GENERATOR
Direct Reading from 2 to 480 MC.

Narrow and Wide Bond Sweep for F.M. aond
TV, 0-1MC ond 0-15MC = 1500 pt. vernier
calibrating scale * Multiple Crystal Marker ®
8 tubes including V.R. and rectifier * RG/62U
Caaxiol Terminated Output coble * Complete
with 2 crystals * In matched copper-ploted
case 1017 x 12 x 6”.

Net Price: $135.75

[ ( PRECISION

st EQUIPMENT

PRECISION

TEST EQUIPMENT
Etandard of ”{Wn@lfg

SERIES ES-500A
High Sensitivity, Wide Range
5” C.R. OSCILLOGRAPH

Push-Pull V" and “H"” amplifiers
e | MC Bond Width * High im-
pedance, compensated V" input
Step Attenuotar * Z oxis modu-
lation ® 12 tubes inci. V.R. and
2 rect. * Light Shield ond Mask *®
Heavy Steel Cose. 81ux141/,x18”.

Net Price: $173.70

OTHER MATCHED COMBINATIONS
The instruments shown above illustrate one of many
possible MATCHED COMBINATIONS of PRECISION
Test Equipment for the modern TV-FM-AM service
bench. Each combination provides a selected, basic and
efficient Laboratory at moderate cost.

PRECISION APPARATUS (CO., INC.

92-27 Horace Harding Boulevard, Elmhurst 2 , New York

Mndordf ey Export Division: 458 Broadway, New York 13, U.S.A. » Cables—Morhanex
In Canada: Atlas Radio Corp., Ltd , 560 King Street, W., Toranto 28

SERIES EV-10A
Trve Zero-Center VIVM—MEGOHMMETER
with large 7” meter.

58 ronges to 6000 Volts, 2000 Megs, + 70DB,
12 Amps * Direct Reading R.F. VTVM scales
via optiona! RF-10A High Freq. probe * Volt-
age Regulated bridge type circuit ® Canstant
134 Megs input resistance to 600 V., 133
Megs at 6000V = Complete with test cobles
* In matched steel cabinet 10%; x 12 x 6.

Net Price: $97.20

SERIES TV-4—Super-High Voltage Safety Test Probe.
Extends range of Series EV-10A (obove} to 60 KV direct
reading, with full sofety to operator and equipment.
Multiplier cartridges olso ovailoble to match mast VIVM's
and 20,000 ohms per volt test sets.

Series TV-4: — Complete, faor use with EV-10A.

Net Price: $14.75

...These 5 Matched “PRECISION
Instruments provide a Complete
MoDErN SERVICE LABORATORY for
TV-FM-AM at only moderate cost.

SERIES 612
Modern Free-point TUBE TESTER, and
dynamic A-B-C Battery Tester.

Incorporates RTMA recommended circuit prin-
ciples ® 10 lever free-point element selection
* Built-in roller chart * Dual short-check
sensitivity ®* Noise, Ballost and Pilot Tests *
Free replacement tube test data chort service
* Complete, reody to operate ® In matched
heavy gouge steel cobinet 10V x 12 x 6.

Net Price: $72.75

TV:-AM-FM-TV- AM-FM - TV

Convenient PRECISION Purchose Terms can be arranged
with your fovorite authorized Precision Distributor.




Ervamining

by MERLE E. CHANEY

ADMIRAL PRINTED
CIRCUIT CHASSIS

Admiral Models 5S21AN,
5822AN, 5823 AN, using the 5C3
radio chassis, employ the printed
circuit wiring technique in place of
hookup wire. The suffix letter "A"
in the model number designates
the use of printed circuitry. Models
without the suffix "A' use the 582
chassis.

A photo of an Admiral radio
receiver employing the printed
circuit chassis is shown in Figure
1. Although early and late produc-
tion versions of this receiver em-
ploy slight variations in the routing
of the printed circuit leads, they
are clectrically the same.

Advantages claimed for the
printed circuit wiring technique
are: greater uniformity of chassis
wiring, fewer wiring troubles, and
simplicity of trouble-shooting and
circuit-tracing. To aid servicing,
all components are mounted above
the chassis plate (Figure 2) and are
of standard type.

The circuit employed in the
5C3 chassis is the familiar 5-tube
AC-DC superheterodyne type.
From this fact, standard trouble-
shooting procedures may be
employed when servicing the unit.
There are, however, certain pre-
cautions that should be taken
because of the unique method of
chassis wiring. It is important
that the chassis should not be set
down on a metallic bench surface
since the circuits could easily short

Figure 2. Component Arrangement in Admiral Radio.
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Figure 1. Admiral Radio Receiver
Employing Printed Circuit Chassis.

out. Also, since one side of the
line connects to the B- or chassis
ground, the use of an isolating type
line transformer is recommended.
If it should become necessary to
replace a component, use an iron
whose wattage is no greater than
60 watts. Heat the connection of the
component lug or lead where it
connects to the printed circuit and
shake off excess solder. In this
manner, the component may be
easily removed. Another factor
influencing quick servicing is that
a defective tube socket pin clip may
be unsoldered and removed indiv-
idually without the necessity of
replacing the entire tube socket.
Socket pin clips are available for
replacement purposes and obtained
under part number 87A35-2.

Because of the open nature
of all lead and component connec-
tions, trouble-shooting is facilitated.
During voltage or resistance meas-
urements, it is advisable to use
needle-point test prods to avoid

PLASTIC CHASSIS

FEATURES

shorting out sections of the printed
circuit.

A damaged section of a
printed circuit lead presents no
problem since a short length of
hookup wire may be readily soldered
across the gap.

Additional space saving and
simplification of circuitry is main-
tained by theuseof a printed circuit
unit in the AF circuit. A total of
eight capacitor and resistor com-
ponents are enclosed in this unit.
Should any of these components in
this unit become defective, it is
recommended that the entire unit
be replaced. :

The printed circuit wiring
leads, shown in Figure 3, are con-
tained ona small plastic base
measuring about 1/16-inch thick,
2-1/2-inches wide,and 5-3/4-inches
long. The leads are formed on the
chassis base by a photo-engraving
process. Since the printed circuit
is on one side of the base only, all
soldering is done from this side.
This feature is conducive to a single
dip solder process.

After the soldering is coni-
pleted, the printed circuit chassis
base is coated with a quick-drying
substance for protection against
shorts or leakage due to moisture
and the depositing of dust or foreign
material.

.GENERAL ELECTRIC
RECEIVER EMPLOYING
DIP SOLDER TECHNIQUE

Features associated with the
General Electric Model 542 radio

PRINTED LEADS

Figure 3. Printed Circvit Leads Formed on Plastic Chassis

Plate.
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TIGHT SEAL

DRY ASSEMBLED
Insures uniform high quality
and uncontaminated capac-
itors.

ATTRACTIVE YELLOW MOLDED
PLASTIC SHELL
Non-inflammable. Will not
burn or melt under soldering

iron or flome.

BONDED SEAL
Positive, heat resistant, non-
inflammoble bond seals
leads and shell, locks out
humidity.

FIRMLY SECURED LEAD

Can't be pulled out, even
under soldering iron heat.

1Trade Mark

... BONDED BLUE-POINT

TOUGH SHELL

... MOLDED PLASTIC TUBULAR

INDIVIDUALLY
TESTED AND
GUARANTEED

Export Division: Rocke International Corp., 13 E. 40th St., N.Y.C.
In Cenadae: Chorles W. Pointon, 1926 Gerrard St., East, Toronto.

BONDED SEAL
Positive, heat resistant, non-
inflammable bond seals
leads and shell, locks out
humidity.

ASTRON

MINERAL OIL IMPREGNATED*

Extremely stoble over wide
operating temperature range.

PATENT

IPENDING

To insure still greater dependability in the field, each
and every Astron Blue-Point Capacitor is subjected to
an exhaustive series of physical and electrical tests prior
tofinalshipment. Asaresult, Astronproudly guarantees
the excellence of every Blue-Point Capacitor you buy.

ASTRON
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~Major Achievement
Molded Capacitor

Construction and

Performance

Engineered and Produced Exclusively by ASTRON

Now ~ Heat and Moisture PROTECTION To a Degree Never Before Possible !

Outstanding Performancein Hotand Humid Climates!

Here at last is a capacitor that affords absolute
protection under every condition—a capacitor you
can rely on completely —ASTRON BLUE-POINT,
the bonded capacitor.

This capacitor is produced by an exclusive new
design and manufacturing process (patent pending)
developed by Astron engineers.

The all-important blue point which distinguishes
this new capacitor actually bonds itself to the
tough, heat-resistant outer shell and leads—form-
ing the tightest seal against moisture ever produced!

The Blue-Point dry-assembly process—as used in
hermetically sealed metal encased capacitors—pre-
vents contamination, provides still further protec-
tion against moisture, and assures uniform quality
and dependability for every Blue-Point.

The Blue-Point is mineral oil impregnated* for
continuous operation at 85°C. The blue point seal

*For bulletin AB-20A, with complete engineering data and listings,
write: Astron Corporation, 255 Grant Avenue, East Newark, N.J.
Astron manufactures a complete line of dry electrolytic capacitors, metal-

lized paper capacitors, plastic molded capacitors, standard and subminiature
paper capacitors and RF interference filters for every radio, television

and electronic use.

CORPORATION
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itself makes ingenious use of a special
thermo-setting, heat-resistant, non-inflam-
mable bonding agent as a positive protection
against moisture.

With the Astron Blue-Point, you may solder
leads as close to the capacitor as you like. Leads
will not pull out, nor will the heat of the soldering
iron damage the lead or the connectio