Pick of the Trade

“THERE'S NO BUS'INESS
LIKE OUR BUSINESS!"

AS WE GO TO PRESS there is talk of peace. There is imminent
hope for an armistice in Korea. There is doubt as to the depth of
adiustment to be made by industry. There is prophecy of reces-
si%n, some say minor, some say crippling. The majority thmk that
late-1953 and early 1954 will see a change.

What will this do to our industry of electronics with its million
peoplesemployed?

The picture of the overall economy need show little if any re-
flection. These factors can prevent the electronics industry ad-
justing down on the same curve of the overall economic adjust-
ment.

1. Armament. Reduction in armament appropriations will af-
fect electronics probably less than any other i «Jfustry. Aircraft
production is more and more an electronic dolur: Guided missiles
are more and more an electronic dollar. Electronics' more than
any other art has the technologlc‘g Bbility to make this nation
the titan of the world in armament, Phe electronic circuit is ap-
proaching the point of controlling a‘l"mphases of warfare.

2. Amusement. Television is going ahead as fast as productior
will permit. Out of the laboratories will come color, for an entirely
new phase which will accelerate-in public acceptance in proportion
to the speed with which set prices come down. Prices come down?
Watch what mechanized assembly, transistor circuits, mimiaturi-
zation and simplification will do to prices of home electronic
amusement devices in the near years ahead. Multiple TV-set
homes? . Sure.

3. Industr y. The electronic circuit is being accepted in industry.

The transistor, the magnetic amplifier, the quality component,
the simplified and now mechanized assembly now permit of elec-
tronic controls as rugged and dependable as a lathe or a magnetic
switch assembly with versatility impossible by other mgans.

Industry mis :accep‘t electronics or industry will not go ahead.
Industry must accept electronics because it can only increase
prugress by increasing efficiency. Developments in industrial elec+
tronics, both for control, and in communications will be consistent
bordering on the spectacular. i

Indications are that our business (electronics) will reflect less
dip, if any, than the average—and it may experience no dip at all.

—W. B. Blood
Electronic Markets, April, 1953
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ABOUT THE COVER: Pictured is the Sout h Side Chicago Branch
of Central Television Service. Cen%ral Tédvision §erv10e is the
1agdst independent service company in the mid-west, with five
branches; north and south sides of Chicago, Oak Park, Ilhnms,
Des Moines, Iowa and Denyer, Colorado.

Organized in 1947 by its fetainders. Phil Ban, General Manager,
and Carl Korn, Chief Englr‘v 5, this cqmpany has a combined total
of monthly service calls for all five branches exceeding 15,000 per
month. The South Side Branch alone averages over 4,000 service
calls per month, has its own garage s vicing i/ trucks.

Sid Reisberg, manager of this b anch, (pictured at right) at-
tributes its grow’ {i"and successful operation, from the technical
standpoint, to the use of skilled employees, simple but accurate
record systems, dep e service information, and the intelli-
gent selection and u 2st equipment. &
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COLOR TELEVISION. For
some months now there have been
very definite and persistent rumbl-
ings in the television industry con-
cerning color television. At the
recent I.R.E. convention held in New
York City, no less than 10 papers
were devoted to this subject. There
is hardly a month that passes that
some technical magazine does not
carry an article on some aspect of
color television. And those of us
who are acquainted with the manu-
facturing end of this business know
that considerable research is being
devoted to color.

The question then isnot '' Will
we have Color Television?'', but
rather, '* How Soon?'' The concen-
sus of opinion seems to lean toward
18 months although one hears pre-
dictions of color sets this year
while others feel that 4to 5 years is
the best we can hope for. Be that as
it may, more and more will be heard
of color television as time goes on
and it behooves the serviceman to
at least possess a reading familiar-
ity with the more common color
terms.

The situation as it exists today
is this: There is one system, the
CBS field sequential system, which
has been officially approved for
color broadcasting. However, be-
cause of its incompatibility with
existing receivers, no major set
manufacturer (aside from CBS) has
been willing to go ahead with it. In-
stead, the industry, through the
National Television System Com -
mittee (or NTSC), has been concen-
trating on a compatible system
which is an outgrowth of a system
originated by RCA. Itsname,appro-
priately enough, is the NTSC color
television system. Field testing of
this system is now in progress and
when sufficient data has been accu-
mulated, petition will be made to the
F.C.C. for official approval. The
latter step is expected shortly.

In the meantime, the service
technician need not stand still. For
aside from the wekter of strange
circuits that he willl eventually have
to face,there is also a number of
new concepts which he will have to
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President, Television Communications Institute

master first. So why not put the
present formative period togood use
learning these new ideas and be-
coming fully familiar with them?

Perhaps the best place to start
is with the well-known black and
white television system now in use.
This is called a Monochrome system
because it deals with one color. The
television signal occupies a band-
width of 6 megacycles (approx.) and
this is all we need to form a high-
quality picture.

Now, it might be felt that since
we must have 6 mc totransmit a
picture in one gglor, that we would
require three times as much, or 18
mc, to broadcast a picture in three
colors. The latter figure is chosen
because colored images are pro-
duced through a combination of three
primary colors (i.e.,red, green, and
blue). Actually, the first system
which RCA presented before the
F.C.C.required an overall bandwidth
of 14.5 mc instead of 18 mc.* See
Figure 1. The reduction in band-
width was achieved by taking advan-
tage of the fact that the human eye
can resolve considerably less detail
ina blue image thanit can in a green
or red image. The inclusion of de-
tail beyond that required by the
observer is obviously a waste of
valuable frequency space. Hence,
the blue portion of the color video
signal had its sideband reduced to
approximately 1.3 mec.

A further reduction in signal
bandwidth was made possible by the
application of the so-called '' mixed-
highs'' principle. This principle is

...........................

based on the physiological fact that
the eye is not sensitive to color in
fine detail. Thus, if you present a
picture in which the large areasare
in color and the fine detail is in
black and white, your eye will see a
complete color picture.

The first application of the
" mixed-highs'' principle toa color
television system is shownin Figure
2. Each of the video color channels
receives its signals from an appro-
priate color camera. However, the
high.video frequencies of each ofthe
color chains are separated from the
rest of their signals, combined with
‘each other, and then transmitted
over the green channel. The high
video signals are those possessing
fréquencies above 2 mc. Frequen-
cies from zero to 2 mc are consid-
ered as containing the larger detail
of the image. The red and blue
channels, devoid of the higher video
currents, transmit only the low fre-
quencies on narrow sidebands. The
green carrier still maintained a full
sideband, 3 mc, containing the green
lows and the three mixed-high video
frequencies.

At the receiver, the lows of
each channel are received separa-

*It is possible that an 18 mc color
system was initially planned by
RCA. However, it probably never
progressed very far and is impor-
tant only from a historical point of
view.

* * Please turn to page 83 * *
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Figure 1. The first electronic color television presented by R C A required a band-

width of 14.5 mc.
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Because they’re factory-calibrated under
laboratory conditions...incorporate more
features . . . have unusual accuracy and
stability . . . in short, offer you more for
your money—RCA VoltOhmysts outsell all
other makes of vacuum-tube voltmeters.

All RCA VoltOhmysts employ a degen-
erative bridge circuit to compensate for
line-voltage changes . . . a sturdy 200-
microampere meter movement electron-
ically protected against burn-out...large,

easy-to-read scales . . metal shielding
against external fields . .. and have an input
resistance of 11 megohms on all dc ranges.

Before you buy a vacuum-tube voltmeter,
be sure to get the full details on the RCA
VoltOhmyst best suited to your needs. See
your RCA Test Equipment Distributor to-
day...or write RCA, Commercial Engi-

neering, Section 67GX. Harrison, N.]J.
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X SERVICING
with the SCOPE

&

E ““‘

Several Practical Procedures for Using
the Scope to Enable Speedy, Efficient
Radio Servicing.

The oscilloscope is a versatile
testing unit that is widely used in the
process of television servicing. The
scope provides a means of visually
checking the operation of the tele-
vision circuit. When used system-
atically, it is considered to provide
the most rapid method of localizing
the componept which is causing the
difficulty. Other than being used for
trouble shooting a television circuit,
it is also used during the process of
aligning receivers.

The above statement does not
mean that the scope can be used in
television servicing only. In fact,
it can be employed in all phases of
electronics. However, it is not em-
ployed very extensively in trouble
shooting a radio circuit. Just as in
the case of the television circuit, the
scope could be put togreat advantage
in radio servicing.

' Before the advent of television,
the scope was not normally pur-
chased for use in a service shop as
a.major tool for radio servicing. It
was considered too costly an item
for this use. The signal tracer was
believed to be more advantageous
for this type of work, with results of
providing a good means of tracing
the signal. However, with the ser-
vice shop now set up for television
servicing, it normally is equipped with
a scope which canbe used to provide
an alternate means of signal tracing.
For this reason it is believed that it
would be helpful in time saved to the
serviceman if the scope were em-
ployed for radio servicing also. It
seems since the scope is in use so
much during television servicing it
would be wise to keep on using it
whenever aradio receiver needed
trouble shooting.

Other than providing a means
of visual alignment of the receiver,
the scope could very easily be used
for the following during radio ser-
vicing.
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by C. P. Oliphant

1. Signal tracing.

2. Checking the overall per-
formance of the receiver.

3. Checking for overloading
and distortion and finding the cause
of these conditions.

4. Discovering and finding the
source of hum, oscillations, regen-
eration, and noise.

A method of trouble shooting
a radio circuit, which is straightfor -
ward and requires very little time,
is presented in the following dis-
cussion. Since the use of the scope
is incorporated in this procedure, it
could be referred to as the visual
means of trouble shooting a radio
circuit as compared to the audio
method. This method provides a
means of visually checking the
operation of each stage of the re-
ceiver.

The necessary test equipment
tobeused is a scope, and a signal
generator to provide a modulated RF
signal.

Starting with the assumption
that the set to be checked is a weak
or dead receiver, the recommended
procedure is as follows:

The normal starting point in
checking areceiver is the audio
stage. It is felt that the conventional
method of checking this section is a
fast and sure way, that being the
finger or screwdriver touch system.
By pointto-point probing through the
audio section an audible click or hum
is heard in the speaker if this sec-
tion is functioning. If the note is
not heard, then a quick voltage or
resistive check would soon detect
the trouble.

With the audio section known
to be all right, the scope can be
used now as the means of tracing
the signal. First, adjust the signal
generator for a modulated 1000 kilo-
cycle output. The RF Amplitude
should be set at maximum gain.
Loop-couple the output of the gene-

rator to the input of the receiver.
Connect the ground terminal of the
scope to ground or the B minus point
of the receiver. Touch the vertical
output probe of the scope tothe plaiz
of the IF tube. This is test point 1
as shown on the schematic of Fig-
ure 1. Tune the receiver through
the mid-range and note whether a
modulated pattern appears on the
scope as is shown in Figure 2. In-
stead of tuning the receiver to tune
in the generator signal, the receiver
could be set at approximately mid-
range and the frequency dial of the
generator may be rocked back and
forth until the correct conditions
are met. If the signal is received
at this point the trouble lies behind
this test point, that is between test
point 1 and the input of the audio
stage.

If no signal, or a very weak
signal, is seen on the scope at this
point, the trouble lies in the IF stage
or preceding stage or stages. If
this is the case, move the scope
probe to the plate of the converter
stage (Test Point 2). Tune the re-
ceiver across mid-range or rock
the frequency dial of the generator
for an indication of the signal onthe
scope. If the signal appears at this
point and was not present atthe
plate of the IF tube, move the scope
probe tothe grid of the IF stage
(Test Point 3). If no signal appears
at this point, the trouble is between
test points 2 and 3. However, if the
signal is present, check for bad IF
tube or improper tube voltages.

If there was no signal at the
converter plate, touch scope probe
to the oscillator grid (Test Point 4)
for a check to see if the oscillator
is operating properly. An identifying
pattern should appear on the scope
as shown in Figure 3, which is an
unmodulated carrier. This indicates
that the oscillator stage isin opera-
tion. If the oscillator is functioning,
move the scope probe to the conver -
ter signal grid. If the signal is pre-
sent, check for bad converter tube
or improper tube voltages. If sig-
nal is not present at test point 5, the
trouble then lies ahead of this point.

7
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NEW JFD ‘“GOLD SHIELD” UHF ANTENNAS ARE GUARANTEED AGAINST RUST FOR ONE FULL YEAR
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Figure 1. Circuit of a Typical AC-DC Receiver, Showing Test Points Discussed in Text.

This narrows the trouble down
tothe input circuit or to the RF
stage if one is used. A resistance
or voltage check of the input circuit
should reveal the difficulty.

For a quick reference of the
preceding discussion refer to
Chart 1. When the scope probe is at
a certain test point, the chart points
out what steps should be taken under
the conditions of no signal or signal
present.

The scope used in the above
discussion was of the wide band, high
sensitivity type, which is normally
used for television servicing. The
vertical input lead of the scope was
a normal, shielded lead. A properly
shielded lead should be used sothat
hum will not be picked up and give
a false indication. If the signal is
weak in the receiver, a high imped-
ance probe should be used so that
the scope loads the receiver as little
as possible. '

NO SIGNAL

SIGNAL PRESENT

Test Point 1.

Test Point 2.

Test Point 3.
2 and 3.

Test Point 4.

Test Point 5.
Stages.

Trouble in Preceding Stages
Move to Test Point 2.

Trouble in Preceding Stages
Move to Test Point 4.
Check Circuit Between Points

Check Oscillator Section.

Check Preceding Parts or

Trouble Behind - Check
Circuit after this point.
(See Figure 2 for Scope
Pattern).

Move to Test Point 3.

Check for bad I¥ Tube or
Improper Tube Voltages.

Move to Test Point 5.
(See Figure 3 for Scope
Pattern).

Check for Bad Converter
Tube or Improper Tube
Voltages.

Chart 1. Trouble Shooting Chart
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If a wide band, high sensitivity
scope is not available, a narrow
band scope can be used. With this
type of scope, however, a demodula-
tor probe must beused if the IF and
RF portions of the receiver areto be
signal traced. The scope pattern
will be in the form of a sine wave
rather than a modulated carrier as
obtained without the demodulator
probe. It is interesting to note that
the demodulator probe can be used
in signal tracing any.portion of the
receiver, including the audio stage.
This eliminates the need of connect-
ing and disconnecting the demodu -~
lator probe in any signal tracing
procedure.

When using a medium or low
sensitivity scope, it may be impos-
sible to obtain an indication at the
grid of the converter or RF ampli-
fier. This deficiency isnot too
serious, however, since the output
of the signal generator can be cou-
pled to the grid of the first stage,
thus bypassing the input circuit. If
this is necessary to obtain a signal,
the trouble must lie inthe input cir-
cuit. It must be remembered that
when signal tracing the early stages
of the receiver, the output of the sig-
nal generator mustbe kept at maxi -
mum setting in order to obtain a
useable pattern on the scope.

* * Please turn to page 104 * *
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for VH F For over four years the dependable INLINE has pro-
vided top viewing satisfaction to its users. With excellent gain and
directional response, the INLINE is also available in a Stacked
Array for additional gain in fringe areas and in a Piggy Back for
multi-directional reception.

f0r UHF Keeping pace with this expanding new market are a
full line of AmpuENOL UHF antennas. .
BO-TY and Reflector. With its rejection of unwanted signals off the
back and sides, the BO-TY is excellent for major signal areas.
Where additional gain is desired in fringe areas, two BO-TYSs can
be easily stacked. .
CORNER REFLECTOR. The high ascending and strong forward radiation
pattern of the new CORNER REFLECTOR make this AMPHENOL
antenna ideal for fringe areas. Of exceptionally sturdy construction,
the CORNER REFLECTOR also has the advantage of being mounted
in front of the mast to insure no signal interference from the mast
or accessories.
RHOMBIC. Another AMPHENOL antenna built to give the high gain
needed for UHF in outlying districts. It also features rejection of
ground reflections, an important consideration in UHF.
YAG!. There are 11 custom models of the YAGI for top reception
across the entire UHF band. Each features extremely high gain
on its assigned channels as well as a strong forward radiation
pattern.

The above listing should make the choosing of the right antenna
an easy task. For UHF or VHF, AMPHENOL antennas assure top
reception.
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REPLACEMENT
TECHNIQUE — for—

by Glen E. Slutz

Most service technicians will
agree with this statement about tele -
vision repair: a maximum of know -
how and a good deal of patience are
required in the task of replacing a
horizontal output transformer and
getting the set to function properly
afterwards. The problem presents
itself too frequently to pass it by,
as evidenced by the number of ques-
tions which are being asked by ser-
vice technicians everywhere con-
cerning the subject. Therefore, if
this report, based as it is on actual
experience, contributes some worth -
while information on replacement
technique, it will have served its
purpose.

Horizontal output transformers
in those television receivers which
employ the flyback principle of high
voltage generation are somewhat
more complex than most other com-
ponents. There are instances of re-
placements where upwards to four-
teen distinct connections need to be
made to the transformer itself. The
physical aspects of positioning the
unit and mounting it within the high
voltage cage are considerations which
must be carefully observed. More-
over, the presence of high voltage in
the area calls for adherence to pro-
per insulating practice inorder to
avoid arc-over or corona effects.
Then, too, the electrical interdepend-
ency between the transformer and
several other components, some of
which are adjustable, limits severely
the range of conditions under which
the transformer will give satisfactory
service.

Assuming that a horizontal
output transformer is known to be
defective, the first decision to be
made is the choice of a suitable re-
placement unit. Here Photofact
folders come to the aid of the tech-
nician, providing him with the
manufacturer's part number of the
exact replacement unit together with
catalogue numbers of applicable
transformers from the linesof vari-
ous parts manufacturers. The latter
units may be exact replacements for
the defective transformer or they
may be of the universal type designed
for abroader field of use.
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An exact replacement may be
defined as one which corresponds
physically and electrically with the
original factory part as it was when
new. Naturally the exact replace-
ment is preferred usually over a
universal transformer and is used
when available. However, frequent
occasions arise where the manufac-
turer's partisdifficult or impossible
to obtain, and in these instances a
recommended, universal type is
selected. Another well-founded
advantage of choosing a universal
transformer is that it obviates the
necessity of stocking a large number
of exact replacements. This isa
point which appeals to inventory-wise
shop managers.

Chart 1 is alist of universal
horizontal output transformers with
igolated secondaries made by five
manufacturers of replacement parts.
These units, although they differ in
some respects with one another, are

CHART 1

Universal - Type Horizontal Out-~
put Transformers Having Isolated
Secondaries.

Transformer

Manufacturer Part No.
Chicago TFB-5
Merit HVO-7

HVO-XT7*

HVO-10#
RCA 231T1
Stancor A-8130
Triad D-14

* HVO-X7 differs from iiv0O-T
in having improved insulation.

# HVO-10 differs from HVO-7
inbeing adaptedto low-inductance
width coils.

horizontal
output
transformers

11



Cenirulab Controls —

always within reach .. .always right!

These handy Blue Shaft Kits help take
"parts hunting” out of repair service

F you're like thousands of other busy Service Engineers,

you can't afford to sactifice profit time — hunting for
repair parts. The smart, sure way to faster service is to have
your Centralab controls on hand when you need 'em — in
these handy Blue Shaft Control Kits. Assortments contain
values you use every day, in plain or switch types. Switches
are factory attached and tested for immediate installation.
Included are exac/ service replacements for popular radio
and TV sets.

Three kit deals are available: B-A Kit contains 22 con-
trols (8 types) in 15 and 1 megohm. All units C2 (audio)
taper. Newest, revised Kit B-B has 22 controls (15 different
types), plus 4 "Fastatch”* type KB line switches. Ten handy
Plasti-Pak Kits of 12 controls each also save time. You pay
for parts only — no charge for containers.

You can count on your Centralab Distributor for exact
Blue Shaft replacements to keep kits well stocked. So sce
him soon — he’ll be glad to supply the kits you need.

Cen

®
A Division of Globe-Union Inc,
942 E. Keefe Avenue ® Milwaukee 1, Wisconsin
In Canada, 635 Queen Street East, Toronto, Ontario
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FAST MOVERS ... NO “"SLEEPERS"”

Kit Deal B-A — 22 controls. V2 meg ond 1 meg. B types have standard 3"
shafts, full-length fluted mill. BSK types have 2" split-knurl shofts. In
handy metol cabinet.

Plus one metol cabinet

PLAIN TYPE SWITCH TYPE
3 B-60 V2 meg. Cc2 5 B-60-S Y2 meg. Cc2
2 B-70 1 meg. Cc2 3 B-70-S 1 meg. c2
2 BSK-60 Y2 meg. Cc2 3 BSK-60-S /2 meg. Cc2
2 BSK-70 1 meg. c2 2 BSK-70-S 1 meg. Cc2
Plus one metal cabinet
Kit Deal B-B {Revised)] — 22 controls ond 4 "‘Fastotch'’ switches.
All have stondord 37 shafts, full-length fluted mill. In hondy metal cobinet.
PLAIN TYPE 2 B.-83 2.5 megs. CI
1 B 1.000 1 B-84 3 megs. Cl
1 5,150 5'880 8 1 B-87 5 megs. Cl “FASTATCH"
1 B-26 25000 CI SWITCH TYPE SWITCHES
2 B3 50,000 C1 3 B-60-S 2 meg. Cl 2 KB-1 SPST
2 B-40 100,000 C1 1 BSK-60-S 14 meg. C2 | 1 KB-2 DPST
1 B-59 500,000 CI 2 B-70-S 1 meg. C2 | 1 KB-3 SPDT
2 B-69 1 meg. Cl 1 BT-80-§ 2 megs.
1 B-75 2 megs. Cl T-600K Cl3

Handy Plasti-Paks — 12 controls. 10 individua! kits, also B type. Ploin and
switch type. C2 (oudio) taper. Split-knurl shafts. In useful plastic containers.

“Trode Mork
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ORIGINAL HORIZ.
OUTPUT TRANSFORMER

183 FILAMENT
LEADS (2.2 ohms)

H.V. LEAD

6BG6 HORIZ.
OUTPUT

Y4 amp. FUSE

=S MULT

LTIV

230! QNLY w4

T3AG vyog giuer

Figure 1. View of Original Horizontal Output Transformer Before Replacement
(6BGG and 1B3GT Tubes Removed for Photograph).

similar in basic construction and in
application. The factualreport which
follows is an account of an actual
replacement performed by a tech-
nician who was obliged to use one of
these universal type transformers.

The Replacement Procedure -

The television receiver which
needed the transformer replacement
employed a 20 inch picture tube. A
Stancor A-8130 transformer was
selected as the replacement unit.
(This unit is representative of the
types shown in Chart 1. Any one of
the others in the chart could have
been used.)

Figure 1 is a picture showing
the high voltage compartment of the
receiver before the replacement was
performed, and Figure 2 is a par-
tial schematic of that portion of the
receiver circuit involved in the
change. The markings in script
writing on the schematic are nota-
tions which were made from time to
time by the technician during the
course of the work. The X's indi-
cate the breaks which were made in
the circuit, and the colors identify
the loose wires. (Identification of

* * Please turn to page 90 * *

HV RECT

@)1B3GT

X
HORIZ QUTPUT D0 NOT MEASURE

{9 6BG6G

TO HORIZ
VAR |

IZOMMF_L

HORIZ

DRIVE :;;T GIB

DAMPER 400v

B+
BOOST

TO HORIZ
AfC

TO B+

FOCUS
CONTROL
2250 n.

Figure 2. Partial Schematic of Horizontal Output Section of the Television Receiver Before Replacement.
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RME UHF CONVERTERS

The RME Model 200 UHF Con-
. verter is designedfor use with tele-
vision receivers having tuning
provisions to cover the VHF band
from channels 2 through 13. The
converter output is established at
either the frequencies of channel 5
or 6 and therefore may be accepted
by the tuner of a receiver whenturn-
ed to these channels.

On the front of the cabinet are
the selector switch and the tuning
control. (Figure 1). Channel indi-
cationis provided by aslide rule type
dial graduated with channel numbers
between 14 and 83.

Employing but twotubesfor its
operation (a 6T4 or 6AF4 oscillator
and a 6BC5 IF amplifier) recti-
fication is obtained using a selenium
rectifier. Figures 2 and 3 are top
and bottom views respectively of the
converter chassis with the tuner
shields removed.

Other features of this unit are
the AC receptacle on the rear of the
chassis for providing AC power to
the television receiver and an in-
teresting tuning system. An explan-
ation of the tuning system should aid
in forming a clearer idea of the
working of this unit.

e
RME Div, OF ELECTRO.VOICE NG
PEORIA, ILLINGIS

PATENTS APPLED FOR

6T4 OR 6AF4  IN72, IN82 OR CK710
osC CRJ*STAL MIXER

Figure 2. Top Chassis View of RME Converter.

July-August, 1953 - PF INDEX

6BC5 IF AMP

A description of circuits and equipment

for Ultra High Frequency reception.

by MERLE E. CHANEY

Figure 1. RME UHF Converter Model
200-

The tuner proper is completely
incased in a copper-plated metal
box, chassis, or enclosure. Under
normal circumstances the tuning unit
should not be disassembled. This
reducesthe possibility of accidentally
damaging the components or altering
the lead dress. There are however
two inspection plates allowing access
to the crystal mixer (Type 1IN72,
1N82, or CK710)and to the compo -
nents associated with the oscillator
circuit.

The heart of the RME tuner
lies in the tuning assembly which is
shown in Figure 4. Parallel re-
sonant lines are employed as the

tuning elements for the preselector
and oscillator. These lines are
formed by a plating process ona
plastic base. Between the two pair
of lines is a narrow strip of plated
metal whichis grounded and provides
shielding between the two circuits.
The plastic base, containing the
parallel resonant lines, is supported
inthe tuning enclosure approximately
one-half inch from the metallic sides.

Tuning of these lines is per-
formed by two shorting bars which
slide over the surface of the lines to
either shorten or lengthen them.
The shorting bars are attached to an
insulated plate which inturn is
mounted on a threaded tuning shaft.
As the shaft is rotated the shorting
bars either shorten or lengthen the
effective length of the lines.

Tuning indication is achievedby
a dial cord attached to the shorting
bar strips and extended through the
tuner chassis to the dial pointer.
The dial pointer is maintained at the
desired position through the use of a
coil spring which takes up slack in
the dial cord assuring a positive
tuning indication.

The functioning of this con-
verter unit may be seen by observing
the schematic, Figure 5. L1 forms
the preselector parallel resonant line-

Figure 3. Bottom Chassis View of RME Converter.
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‘“SS FUSES Se Il R

STAY SOLD...

Yes, BUSS fuses sell easier because
they are better known. You never
have to spend valuable time selling
the BUSS brand — your customers
know the name BUSS because it has
been the accepted standard of un-
questioned quality in fuses for more
than 37 years. Fuses for industrial,
commercial, farm, automotive and
home use.

You And, BUSS fuses stay sold...be-
cause every BUSS fuse is of uniformly

Ma ke M ore high quality . . . every fuse is electron-
ically tested...every fuse is checked

PI’O"t for physical dimensions. That’s why
there are no “kicks” or “comebacks”

with BUSS fuses.

These important safeguards build
customer - goodwill and confidence in
your company.

nall Demnensorr
FUSES s FUSE HOLDERS
X

flli.ﬂ RN

Bulletin SFB gives com-
plete facts on BUSS

SMALL DIMENSION
FUSES

If you'd like a copy,

just write ...

BUSSMANN MFG. CO. University at Jefferson

ST. LOUIS 7, MO, (Division McGraw Electric Co.)
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SHORTING BARS

THREADED
TUNING SHAFT

PARALLEL
RESONANT LINES

Figure 4. Tuning Unit Used in RME Converter Showing Parallel Tuned lines &

Shorting Bars.

with an accompanying shorting bar.
The oscillator resonant line is made
up of L2 and the shorting bar. The
twoshorting bars are ganged to
effect a constant tracking of the pre-
selector and oscillator tuned circuits.
The oscillator frequency is establish-
ed from 76 to 88 megacycles above
that of an incoming signal. Beating
the two frequencies at the crystal
mixer yields the desired intermediate

frequency signal represented by
channel 5 or 6.

A pentode tube, type 6BCS5,
functions in the amplifier stage.
This stage of amplification provides
a signal gain tocompensate for
losses in the mixer and RF circuits.
Transformer coupling the output of
the IF amplifier to the selector
switch and thento the terminal strips
provides a 300 ohm balanced output.

Onthe schematic, it is ob-
served that the function switch is
shown in ""OFF' position. This
setting of the switch grounds the VHF
antenna lead and turns power off to
tFe converter and tothe TV receiver
puwer receptacle.

In position 2 or VHF position,
the VHF antenna lead is ungrounded
and connected through the switch to
the output terminal strip. At the
same time, power is applied to the
TV power receptacle and to the con-
verter filaments. This position
allows the television receiver to
operate inthe usual manner for VHF
reception.

UHF position, position 3, again
grounds the VHF antenna, connects
the converter output to the output
terminals, and applies B+ to the
converter tubes. With the TV re-
ceiver set to receive channel 5 or 6
signals, depending upon which channel
is not used in the area,the converter
output is accepted by the tuner of the
receiver andtreated in the same
manner as VHF signals. The con-
verter tuning control is adjusted to
receive best picture and sound from
an available UHF signal. In some

* * Please turn to page 94 * *

UHF
ANT.

TV POWER
RECEPTACLE

VHF
ANT.

OUTPUT

SW. SHOWN IN
POS. ! OFF
2 VHF

« 3 UHF

Figure 5. Schematic of RME Converter Model 200.
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A NEW CBS-HYTRON CTS-RATED* TUBE

CTS-RATED: Rated for Continuous Television Service. In TV receivers,
five tubes work . . . like transmitting tubes . . . hard! Account for almost -
90% of your replacements. You know them: rectifiers, deflection amplifiers,
damper diode. Larger-screen sets aggravate this problem. CBS-Hytron
recognizes your need for huskier tubes for these sockets. Brand new
designs, not just improved tubes. CTS-Rated 5AW4 . . . another
CBS-Hytron first . . . is your answer for the low-voltage rectifier
socket. It is CTS-Rated: (1) For heavier average (250 ma. max.
d-c) and peak (750 ma. max. d-c) currents, (2) With big safety
margins at these currents. You can depend upon the 5AW4 for
continuous, trouble-free service. Yes, more CBS-Hytron
CTS-Rated tubes are coming. Watch for them.

MECHANI
PLATE — Note fg
struction. Each plg
formed into two ¢
B s [ ] “ YT R ON ing the filament. Unifs
plate spacing and ui
performance avoid

T filoment, plate . . . and
size radiating fins and
! surfaces between form
dissipate heat faster, §
z ture is rigidly support
k points,
. A {1 ! FILAMENT — Massive

20-watt filament offer.
serve of emission, Cut:

to ionization attack g

sion. Transmitting -

NEW HEAVY-DUTY WORK HORSE

E ment hook and
i prevent sagging
CUTS 5U4G CALI- BACKS stresses on filag
. ing SAW4 i
ADE 1IN U.S A’ filament arg
. . ‘ formed ¢
Worried about slumping TV set performance, be- ’ H I I minimizg
cause of heavily loaded 5U4G’s? Forget it. Use new | |

CES-Hytron CTS-Rated* 5SAW4. A replacement for -
the 5U4G, the 5AW4 recaptures . . . and keeps . . .
that new-set sparkle. Maintains full voltage, despite
heavy load. Minimizes burn-outs. Avoids filament
shorts while testing chassis on side. Loafs on tough TR - e Y
jobs. Gives long, long, trouble-free life. The 5SAW4 fiw:

will cut your call-backs. Boost your profits. See it . . . a! New...Free DECAL

buy it . . . soon. At your CBS-Hytron jobber’s.

- sells for you! Sells your magic

tPatent applied for ! ability to recapture new-set

~ sparkle. Let this decal pull

COMPLETE 5AW4 DATA FREE ~ customers to you. Get it from

I your CBS-Hytron jobber to-
day.

See your CBS-Hytron jobber. Or write direct today.

TELEVISION L
and RADIO TUBES

Manufacturers of
Receiving Tubes Since 1921

RECEIVING ... TRANSMITTING ... SPECIAL-
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by ROBERT B. DUNHAM

Every part of a high-fidelity
home music system is important,
from the phono pickup and turntable,
tape or wire playback equipment
or tuner, through the pre-amplifier,
power amplifier and loud speaker.
The term home music system is
used since most high-fidelity out-
fits are used chiefly for listening to
recordings and radio or television
programs in the home.

The room in which the listen-
ing is done is also important. And,
incidentally, after a sound system
has reached a high peak of perfec-
tion, the quality of the original
program material takes on great
importance, for it becomes more
apparent if the quality of the
recording or signal source is poor.

The power amplifier is im-
portant and always deserves a lot
of consideration. At the present
time a powerful amplifier is usually
employed for several reasons. Cne

" is the high level peaks that must be
amplified without distortion. An-
other is the fairly general idea that
any powerful amplifier will have
practically no distortion when
operated at a 1ow level. This can
be true in the majority of cases
but many have more distortion at

GAIN CONTROL

BALANCE CONTROL

Figure 1. Amplifier Front View.

July-August, 1953 - PF INDEX

the usual low operating level than
is found in a well-designed lower-
powered amplifier..

A small, comparatively low-
powered high-quality amplifier can
be very satisfactory for home use,
with actual listening tests, in direct
comparison with more powerful
outfits, being the proof. With an
efficient speaker system, which is
usually the case in high-quality
systems, very little actual power
is required to give more volume
than can be tolerated in most
homes. This moderate power re-
quirement along with the advantages
of a small unit makes the construc-
tion of the amplifier to be described
a worthwhile project.

The choice of output tubes is
one of the important considerations
when designing a power amplifier.
Their selection is determined to
quite an extent by their ability to
.achieve the desired results with-
out excessive demands in signal
input or power supply requirements.

The dual triode 6BL7GT was
selected for this application because
of its many desired qualifications.
It can be driven very easily toa
fairly high output with low distor-

ON-OFF SWITCH

SH QUALITY AMPLIEIER

METER JACKS

N\;}
~

tion, which is not true with many
low mu power triodes. Its small
size and moderate power supply
requirements result in a complete
unit of small dimensions.

Since high-fidelity wide-
range reproduction, with a minimum
of distortion, is desired, only high
quality output transformers are
considered. Such transformers
may be expensive but quality cannot
be skimped here without a definite
loss in the final results. All those
listed in the parts list have been
tried in actual use and have given
excellent performance.

The layout of parts can be
‘seen in the illustrations (Figures
1, 2 and 3) of the complete ampli-
fier. Mounted on a standard 7" x
9" x 2'" chassis none of the parts
are crowded. Actually the total
number of parts is small enough to
allow the amplifier to be constructed
on a smaller chassis if it must be
installed in a limited space.

The filter and decoupling
capacitors Cl and C2 are mounted
on insulating mounts and the meter
jacks in the cathode circuits of the
output stage must be insulated from
the chassis. A ground bus (visible

24

,090,

OQUTPUT

Figure 2. Amplifier Back View.
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Ask your distributor
for Stancor bulletins
461 and 465, listing
replacement applica-
tions of these trans-
formers—or write
directly to Stancor
for your free copy.

STANCOR (AE] e

FH79D41-1 and #79D41-2
PRI in over 500,000 sets, For
B all 19”7 and 21”7 sets built
since early 1951 and for
current production.

@ |
i,
) .

A-8132—Replaces Muntz
#T0O-0031; used in 1951
and 1952 production.
Covers approximately
300,000 Muntz sets.

,,-:’iiﬁ

(X
A-8135—Replaces Admiral ‘;("\g‘=

I/

I

/

A-8136—Replaces Philhar-

monic  #80-263, #80-
265-2 and #80-265. Used
in all sets built since early
1951 including AMC, Pathe,
Silvertone, and other
‘‘private label'’ sets.

Stancor Transformers
are listed in Howard W.
Sams’ Photofact Folders,

John W, Rider's
Tek-Files, and the
Howard Company’s
Counterfacts.

20

STANDARD TRANSFORMER CORPORATION

EXPORT SALES —

3594 ELSTON AVENUE « CHICAGO 18, ILLINOIS

Roburn Agencies, Inc., 39 Warren St.,, New York 7, N.Y.
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in bottom view, Figure 3), grounded
to the chassis only at the input
jack, is used for all circuit grounds
to eliminate hum from ground loops.

= The circuit (Figure 4) is con-

ventional. No tone controls are
included since the complete ampli-
fier is included in the feedback
loop and, also, it is intended to be
used as most high-fidelity power
amplifiers are used, set away ina
well-ventilated location and re-
motely operated.

The gain control R1 is in-
serted in the input circuit for
convenience in making adjustments.
The first stage is conventionally
resistance-coupled to the second
which is direct-coupled to the split
load phase inverter. Load resistors
R10 and R11 should be a matched
pair. R12 and R13 can also be
matched to aid in signal balance.

The balance control R2 and
the closed circuit jacks in the cath-
ode circuits of the output stage are

— -l =\
oo @EEIE)

Figure 3. Amplifier Bottom View. * * Please turn to page 101 * *
AAA~
1ST A+ AMP 68K AUDIO OUTPUT
NPUT 6C4 12AX7 J6BL7GT
@ 2ND AF AMP PHASE INV @
[ twov @ @ /_IL\ 6 188Y @ ABOS4
ook 5/ = ___”___ I, | 8OV | 1t 2000
GAIN i r 1y E ] 7 3 i
CONTROLS s | SOOMME [ .05 e ~b B ouTPUT
' ! GRN
—tasv 2700~ psv 81v @ YEL o
Lo | 8~
| L 470K
NOTE | 2 00k | @3 ark \ o | con
I <
! >> 2704 é 270K / MATCHED
t q MATCHED
[} PAIR
234v 253v
galo
20 BALANCE
@, @ L / CONTROL
300 xS0 SR A
g : ©
@3 zen o 2
®
"
! @ | 270 2 262v
100MFD & & @ j6BL7GT
e T % AUDIO QUTPUT
GROUND BUS \415ULATED CAPACITOR {
_l_ GROUNDED TO CHASSIS MOUNT
= ATINPUT JACK ONLY 267v
NOTE
SEE FIG. 8, (0, & (1
- BIK
—L& 47 MA
900
@ 5H 300
s B L, e
A, R T ® T
— \ © /
GRN  3a CAPALOR MounT

Figure 4. Schematic of Complete Amplifier.
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WHAT USERS SAY:

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

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

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

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

‘/ “My Hickok Model 650 Television Video Generator
is the most time saving instrument | have ever
used. Television Service companies who don’t have
this instrument should get one, and they could turn
out three times as much work.”

F. W. Gibbons, Oxford, Mississippi

MOST AMAZING

TV TROUBLE SHOOTER

Does in Minutes...Many Jobs that
Normgally Take Hours by Usual TV
Service Methods

® Crystal controlled all-purpose TV service
instrument,

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

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

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

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

® Permits approximate field intensity measure-
ment.

® Substitute video amplifier.

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

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

V

“In my opinion, no self-respecting TV service or-
ganization should be without a 650. Hickok has
again pioneered a quality piece of equipment at a
price anyone can afford.”

Donald T. Birch, Radio-TV Instr.
The Lively Technical School

J “I used to think | couldnt afford your testers, but after
such a dynamic demonstration of .dependability, | see
now that ne Radia or Television serviceman can afford
to be without them.”

R. L. Walton + Orwell Electric
Orwell, Ohio

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10566 Dupont Avenue ¢ Cleveland 8, Ohio

22
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by MERLE E. CHANEY

Fleetwood Model 600
Remote Control TV System -

Featured in the Fleetwood 600
receiver, manufactured by Conrac
Inc. of California, is the provision
for operation of the sweep chassis
and picture tube up to distances of
40 feet. The receiver is especially
designed for custom installations
and consists of two separate chassis
(¥Figure 1) each containing its own
power supply. The tuner chassis
(Figure 2) is made up of the RF
tuner, video and sound IF stages,

SWEEP CHASSIS

and power supply including the vol-
ume and picture contrast control. It
is connected by a 40foot cableto the
sweep chassis. The cable carries
the detected video signal to the video
amplifiers, picturé tube, and sync
circuits. It also carries the detect -
ed audio signal and includes a low
voltage cable lead for actuating the
power supply relay inthe sweep
chassis by the on-off switch in the
tuner chassis. A bottom chassis
view of the tuner unit showing the
layout of components is shown in
Figure 3.

TUNER CHASSIS

Figure 1. Tuner and Sweep Chass<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>