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When you install a B-T Booster outside,
you get a lot of new boosters inside.

The service technician’s job is a
tough one. Customers are always
grumbling about the high cost of TV
service calls. And they complain
about poor reception—even when it's
aimost impossible to get a good
signal.

But now and then a TV service
technician wins one. And one of the
products that can make him a winner,
and create customer goodwill, is a
Blonder-Tongue outdoor booster.

B-T Boosters can produce a dra-
matic improvement in picture quality,
particularly on color and especially
in difficult reception zreas. After 25
years of making outcoor boosters,
B-T is number one in sales, and en-
joys the finest reputation for making

products of highest performance and
reliability. B-T Boosters do cost a bit
more than competition, but they per-
form and last longer. And that’s what
makes satisfied customers.

The VAULTER, for example, is the
number one outdoor booster today in
the B-T line...and in the entire in-
dustry. This ultra-high performance,
all-channel amplifier offers the ideal
combination of lowest possible noise
figure (4.6dB, VHF; 7.0dB, UHF) and
nhigh gain (15dB). While it can’t make
unusable, snowy pictures perfect, it
can reduce fading, loss of color,
overcome cable loss and reduce
[2ad-in cable noise. It can even feed
more than one TV set from the same
=ntenna in fringe reception areas. It

has separate U/V inputs and a coax
output. Finally, it's specially de-
signed for lightning prone areas.

The B-T line consists of 5 all-chan-
nel modeils (including the popular
VOYAGER); 5 VHF models and 4 UHF
boosters (the ABLE-U2bis a favcrite).

See your B-T distributor for details.
And see why you can count on
boosters inside, when you install B-T
Boosters outside. Blonder-Tongue
Laboratories, Inc., One Jake Brown
Road, Old Bridge, N.J. 08857.
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Reports From The Test Lab—Basic information about tuning
musical instruments is given, and how to use the Strobotuner
to tune them perfectly—Carl Babcoke, CET.

Planning A New Service Business...Or Revitalizing An Old
One, Part 1—This good advice starts with questions you
should ask yourself, and includes suggestions for business
planning—Small Business Administration.

Scoping CB Carriers—New Tektronix scopes can show 27-
MHz carriers, thus greatly helping the accuracy and speed of
CB repairs—Marvin J. Beasley, CET.

Servicing RCA XL-100, Part 7—Many important testpoints
are shown, plus video and chroma waveforms to guide your
troubleshooting—Gill Grieshaber, CET.

How To Select And Install CB Mobile Antennas—Location of
the antenna on the car affects the radiation pattern, and dif-
ferent types are required for these locations—David E. Hicks.

Tremendous Trifles...The Nitty-Gritty Of Servicing—Electronic
theory and expensive test equipment are no more important
than making solid test connections in small spaces, desoldering
without board damage, and the technique of soldering cor-
rectly—Carl Babcoke.

ABOUT THE COVER

Rhonda Casper shows how to
tune a guitar, using a Conn
Strobotuner as the frequency
standard. Rhonda is a grand-
daughter of Editor Carl Bab-
coke.
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In receiving
tubes,the only

full lineis now
our line.

Sylvania makes the broadest line of receiving tubes in the world—
from Nuvistor to power tubes.

And we sell more of them in the U.S. than anyone else.

That means your best bet for all tube needs is your local
Sylvania full-line distributor. He's part of the largest distributor
network devoted to electronic components.

He carries the most complete line available and he also has our
line of business builder ad mats, service aids, signs and displays—
plus tube caddies to make your job easier.

And don't forget, every Sylvania tube you buy gives you another
point towards a bigger premium in our “rally 'round the tab!”
award program.

For the most complete line of tubes and complete information
on other Sylvania services, see your local distributor today.

GTE Sylvania, Electronic Components Group, 100 First Ave., Waltham, MA. 02154

May, 1976



Aleciromicscanner

news of the industry

e

A biofeedback machine smaller than a human hand has been developed by
Thought Technology of Montreal, Canada. On top of the device are two grooves
where the tips of index and third finger are placed. After adjustment of the tone-
control wheel on the side, the pitch of a tone emitted by the Model GSR-1
machine varies according to a person’s inner level of tension or relaxation.
According to Canada Courier, the idea is to reduce the pitch of the tone in an
effort to become more relaxed. It has proven to be of value in the treatment of
insomnia, phobias, hypertension, and other stress-related illnesses.

Sony Corporation has developed a new Trinitron color picture tube with a diagonal
picture size of 32.2 inches, according to Home Furnishings Daily. A deluxe console
and a monitor using the tube will be sold in Japan starting this fall. Price of the
console is expected to be around $5,000, with an electronic tuner, a video terminal
(for tape player), and a two-way speaker system. Sony expects a heavy demand for
the sets, when they are introduced on the American market.

There are more questions than answers about the expansion of the CB band. The
FCC has said that interference problems are delaying decisions, but now has given
January 1, 1977 as the expected date for expanding the channels. Present plans
call for an increase from 23 to around 100 channels, with half of them for single-
sideband transmission. However, some of the new channels are likely to be using
frequencies far removed from 27 MHz; perhaps UHF, or part of amateur bands
which are not crowded.

GTE-Sylvania has purchased tube-building machinery, parts, raw materials and
technical data from RCA. The RCA tube plant in Harrison, New Jersey has been
closed. It has been said that Sylvania plans to manufacture 50 to 60 types of tubes
(including the Nuvistor) formerly produced by RCA.

Capehart has announced the cancelling of a $3.8-million contract with J. C.
Penney, and the negotiations of a $20-million order from K-Mart. Capehart
manufactures stereo products.

A meeting of seven electronics industry associations attracted 35 persons recently
in Seattle, Washington. The meeting was for the purpose of discussing common
problems, such as how to keep an association advancing, the contribution of the
annual conventions, results from the apprenticeship programs, and publishing
associational magazines. A similar conference is planned for May 21-23 in Norfolk,
Virginia by the “Eastern Electronics Associations Conference’’. These meetings are
NOT for the formation of another organization, but are intended for the mutual
exchange of useful information.

In all but the official announcement, Broadmoor Industries has gone out of
business, according to Home Fumishings Daily. Broadmoor hasn’t shipped any
goods since February, and the company holding the merchandise lien has sold the
Broadmoor inventory to Olympic International, along with the Broadmoor name.

(Continued on page 6)
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TUNER SERVICE CORPORATION

JUST

e A UHF Tuner with 70 channels which are
detented and indicated just like VHF channels.

e A VHF Hi Gain Solid State Tuner.
e AC Powered e 90 Day Warranty

Demonstrate the EY//:23424"L73:4 to
your customers and show improved
reception with their TV sets.

You may place your order through
any of the Centers listed below.

NEWS FLASH!

NOW AVAILABLE—TUNER SERVICE
PARTS CATALOG OF ALL SARKES
TARZIAN VHF AND UHF TUNERS, IN-
CLUDING EXPLODED VIEW DRAWINGS.
OVER 200 PAGES. ORDER YOUR COPY
TODAY. SEND $2.50 WITH ORDER TO
BLOOMINGTON HEAD OFFICE.

PROVIDES YOU WITH A COMPLETE SERVICE
FOR ALL YOUR TELEVISION TUNER REQUIREMENTS.

VHF OR UHF ANY TYPE (US.A ONLY) § 9.95
UHF/VHF COMBINATION (U.S.A ONLY) $15.00

MAJOR PARTS AND SHIPPING
CHARGED AT COST

* Fast, efficient service at our conveniently located
Service Centers.

¢ All tuners are ultrasonically cleaned, repaired,
realigned, and air tested.

UNIVERSAL REPLACEMENT TUNER $12.95 (U.S.A. only)
*This price buys you a complete new tuner built spe-
cifically by Sarkes Tarzian Inc. for this purpose.

* All shafts have a maximum length of 10%2’" which
can be cut to 112",

*Specify heater type parallel and series 450 mA.

or 600 mA.

*Customized tuners are available at a cost of only
$15.95. With trade-in $13.95. (U.S.A only)

*Send in your original tuner for comparison purposes
to any of the Centers listed below.

HEADQUARTERS .. . ... . BLOOMINGTON, INDIANA 47401 ... ... .. 537 South Walnut Street ... . ... ... .Tel. 812-334-0411
ARIZONA ... . TUCSON, ARIZONA 85713 ... ... ... . .. . . .. 1528 S. 6th Ave. .. ... ... . ... .. ... Tel. 602-791-9243
CALIFORNIA ... . .. . .. NORTH HOLLYWOOD, CALIF. 91601. ... . . 10654 Magnolia Boulevard . .. ... .. . Tel. 213-769-2720
CALIF. 940% . .. .. . . . . .. 1324 Marsten Road . .. .. .. ... ... .. Tel. 415-3 ?5728
86351 .. ... ... ... ... ... 123 Phoenix Aven;e ................ . 209-5¢1-88
CONNECTICUT((. . . L ... BRIDGEPOFT, CONN_ 06606 = 3.Madigon Ave./ . . . . j203-385-067
FLORIDA . el . ... . TAMPA, FLORIDA 33606 ............ .. ..1505 Cypress Stygeet, .. .\ ... .. ... .. ] -3
. W, 51, Ig -524409

GEORGIA
ILLINOIS .

NOI oovss ......... 2 :
INDIANA . % IS, INDIANA 46204 . ... . 112 West St. Cla Strod_
IOWA ... ... .. .. OINES, IOWA 319 ................ 5005 Douql-as-Gf(#SBi
KENTUCKY = ... ... .. . ALOGUISVILLE, KENTUGKY 40209 ... .. .. .. -—t!M-Tavt’b(sville Road
LOUISIANA .. .. . .. T, LOUISIANA 7104, .3025 Highldnd Avep VN
MARYLAND .. .. ... ... IMORE MARYLAND 21215. . . .5505 Relsterstown R }
MASSACHUSETTS .. .. spnm FIELD, MASS. 01108 St _Tel. 415-788-8206
MISSOUR! ... ... . .. .. ST. LOUIS, MISSOURI 63132 venue . 1. Tel.1814-429-0633
NEVADA .. .. .. . . . .. LAS VEGAR, NEVA Avenyfe No. 1 \ . .TQr’ 702-384-4235
NEW JERSEY . ... .. NTON, NEW E\E vaniaAve. | .\ .. . .0 ol. 609-393-0999
547-49 onnd&Avqr Hwy 1859, . 201-792-3730
NEW YORK .. . . NEW YOR .37 Pullan A - Hel. 716-647-9180
N. CAROLINA N.C. 274 ..... 2914 E. Marke! Streat |t gl 919-273-6276
' OHIO. . ... .. .. ... . 10 45216 7450 Vine Stree R T ah, 513-821-5080
10 44109 525 Pea $16-741-2314
OREGON . ... . . .. . .. REGON 97210 .. ... .. .. 732N , 03-222-9059
PENNSYLVANIA . . . .. PITTSBURGH, PA. 15209 ... . 515 Grant Avenue .. ... . . 12-821-4004
: TENNESSEE .. ... ..... .. MEMPHIS, TENNESSEE 38111 . . ... . 3158-Barron Avenue . ... .. ... .. Tel.'901-458-2355
TEXAS . ... ... DALLAS, TEXAS 75218 .. ... ... ... .. .. .. 11540 Garland Road ... ..... ... . . Tel. 214-327-8413
VIRGINIA . . .. ... ... NORFOLK, VRGINIA 23513 ... . ... .. . . 3295 Santos Street . ... ... .. ... . .. Tel. 804-855-2518
WATCH US CANADA ... ... ST. LAURENT, QUEBEC HAN-2L7. . ... . .. 305 Decarle Boulevard .. ... . .. Tel. 514-748-8803
GROW CALGARY, ALBERTA T2H-OL1 ... ... ... . .. 448 42nd Avenue S.E. .. .. . . Tel. 403-243-0971
P.O. Box 5823, Stn. “A”

IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS,
WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FRANCHISE.
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Bleclromicscanaer

news of the industry

(Continued from page 4)

Touch-sensitive capacitance-type switches are becoming popular in microwave
ovens, although the light, stop, and start buttons still must be pushbuttons at
present. Electronic News says the touch-sensitive switches make possible a smooth
glass panel. Some companies are researching digital switches without any moving
parts.

VIZ Manufacturing has formed = new group to market its line of test equipment.
VIZ acquired RCA’s line (which VIZ had been praducing) and will continue those
instruments, while adding new devices tc the line.

California has banned gas pilot lights om major appliances starting in 1978.
According to state officials, the ban is intended to save 22 billion cubic feet of
natural gas per year.

Workman Electronics has purchased equipment, inventory, and part numbers of
the dealer service and hobbyist packaged lines of transistors, zener diodes, and other
components from International Rectifier. Only IR’s Commercial Products Distri-
butors (CPD) division was affected.

The recent NARDA conveation in Las Vegas brought many suggestions for
survival in modern appliance businesses, reporis Home Furnishings Daily in
several articles. Irv Weiss, the keynote speaker, strongly suggested private-label
merchandise for NARDA members tc combat discount competition. NARDA
service manager, John Gooley, recommended adding 25% to the sales costs of
parts to cover freight, shrinkage, and other expenses. The shortage of technicians
has been eased by the fewer repairs on solid-state sets; however, the standards
must be higher because the circuits are more complex.

Tom Peterson recommended these ideas: a monthly inventory; always be in first
place (selling 200 CB radios per month now); don’t copy competition; forget the
job two days a week; and have a profit plan with weekly budgets. Roy Jansen
suggested these things his company did to improve profit: rented service trucks,
freeing capital; increased advertising; changed from FIFO to LIFO accounting,
began selling microwave ovens; and joined a buying group. Many dealers said they
would continue selling TV's, but with a second line to fight price competition. The
repair and sale of used appliances was recommended by many managers. NARDA
is the National Appliance & Radio-TV Dealers Association located at 318 West
Randolph Street, Chicagp, [llinois 606C6.

The Sound Gallery of Cambridge, Massachusetts is trying to change the
stereo-shopping *‘nightmare” into an experience of ‘‘sheer delight”. Stanley
Hollander, Vice President of Brands Mart, decided an entirely new approach to
merchandising and consumer education was needed. After extensive research, he
assembled “The Sound Gallery”’ at the Brands Mart outlet. This futuristic sound
environment is set in a large modernistic space with curving walls, and a near-
perfect acoustical balance. The space contains two mini-theatres, and all of the
mechanics are comtrolled by a computer. Presentations called *“The Shiny Vinyl
Canned Grand Canyon Tour” and ‘‘Speakers and Spaces”, guide the viewer/
listener through the intricacies of the audio world in an entertaining and
enlightening manner. “The Shiny Vinyl Canned Grand Canyon”, for example, is
actually the groove of a phomograph record, magnified thousands of times. The
listener begins the experience deep within the “canyon’ and is taken, step by step,
through the vinyl record groove walls until he understands exactly what sound is.
The second presentation, ‘‘Speakers and Spaces”, deals with every aspect of
speakers.

ELECTRONIC SERVICING



Brothers Ben and Vic Hyek,
Texas antenna installers agree:

Ghromstar

gets the Ayes” of Texas

Deep in the heart of Texas, the Hyek brothers, Ben and Vic,
operate their separate TV service firms.*

Ben Hyek Ben Hyek, of Ben's TV, Edna, Texas. says "l have yet to
Edna, Texas find a competitor’'s antenna as good as Winegard Chromstar’’

Only 30 miles from the Gulf, Ben sells the anodizing feature
to his customers. “The combination of heavy duty construction
and anodizing makes Chromstar the best long-life antenna on
the market; he states. When he sells Chromstar, he tells the
customer, “If it doesn't work, I'll take it down! and he hasn't
taken one down yet.

Vic Hyek operates Vic's Radio & TV, Nada, Texas. and says:

I'think Chromstar is by far the greatest antenna Winegard has
ever offered. UHF performance is excellent, and VHF is better,
too. Now | can pick up Channel 39 out of Houston, over 60
miles away, better than | have before. UHF performance in this
area doesn't require a preamp.’

Both Vic and Ben like the stronger construction of
Chromstar, the ease of installation, the new color combination,
and the compact packaging that allows easy handling and
storage.

“Copies of letters from the Hyek brothers will be sent on request.

Get Chromstar facts and free Spec Charts from your Winegard distributor.

CH-9085 CH-8096
VHF-UHF-FM UHF only VHF-UHF-FM

&/ WINEGARD
C O M P A N Y
3000 Kirkwood e Burlington. lowa 52601

TVANTENNAS MORE PEOPLE LOOK UP TO
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Symptoms and cures
compiled from tield reports
of recurring troubles

T ——— e e e T T T T T T T T T T T T TN

Symptom —Excessive contrast or overload; little
snow with no signal
Cure—Check diode D3, and replace it, if leaky

Symptom—Three black vertical lines
Cure—Replace R77 and R78 with 1-watt units, and
change R77 to 100K

l Chassis—Philco-Ford 4CY80 I Chassis— Philco-Ford 4CY80 (all hybrid) |
PHOTOFACT—1430-2 | PHOTOFACT—1430-2 6KD6
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Chassis— Philco-Ford 20ST30B (b&w)
PHOTOFACT—1172-3

Chassis—Philco-Ford 5CM31A
PHOTOFACT—1462-2

VERT OUTPUT
E# +28 Y

o .

2V i)_l e ¥ 30 S
N
I

A __ TOOTHER
* TUBES

¢ T0 VERT YOKE

C BEND PINSFOR
B """ TIGHTER CONTACT

VERT
OUTPUT  E

SHORTED

Symptom—White horizontal line at top
Cure—Bend pins of Q302 for tighter contact in the
socket

4

Chassis—Philco-Ford 5CS51-61
PHOTOFACT—1487-3

Symptom —Excessive tube failures
Cure—Check diode D102, and replace it, if shorted

-
|
|
|
|
i
|
|
I
|
|
I
I
I
I

Chassis—Philco-Ford 5CS51-61-62-63
PHOTOFACT—1487-3

HORIZ VRBC-01

ouTPUT

C
8

|
|
|
0.56 Q | @

]%’ ’%j £ =, 1000 uF ~ FROM LOW

| 1 LE VERT YOKE
= l %0.330 \ T0 VERT

| +
|
|
I
I

—
C
OPFN WONDIE léEHAgR\IE%R CE)T\ITTERR(;F °
OR CONNECTION

Symptom—No sound or raster
Cure—Check for open windings or connections of
TIW

Symptom—No height, or insufficient height
Cure—Check C115, and replace it, if shorted or leaky

P-——————-————

L
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(Poubleshootina(ins

Send in your helpful tips—we pay’

AGC overload on strong signals
Broadmoor Model 2019
(Photofact 1429)

(K-Mart Model SKP1920)

In these color receivers, the fly-
back pulse for the AGC circuit
sometimes arcs over to the unused
pin 2 of the 21GYS socket. The
circuit wiring is hard to see at this
point.

21GYS

HORIZ OUTPUT

Do not measure

lﬁ

4
-
=)

ES

o

L2100 RiiLk1k)

¥
ES
ENES)
<)

Thoroughly scrape away all the
burned path, or cut out that piece
of the wiring and substitute a piece
of insulated wire, to prevent any
recurrence.

Cecil Mick
Schwarzwald TV
Paducah, Kentucky

Linearity stretched at top
General Electric Chassis C-2
(Photofact 1231-2)

First, I tried to adjust the vertical
height and linearity. The height
control worked normally, but the
linearity control had no effect. 1
checked resistances of the control
and the resistors around it, but all
were okay.

Also, the high voltage was all
right, but when I turned down the
brightness, 1 noticed the HV regula-
tion wasn't working. Testing of the
components of the HV regulation
circuit revealed that diodes Y252
and Y2353 were open.

After 1 replaced the regulation
diodes, the HV regulation was
normal, but I was surprised to find

May, 1976

that the vertical-linearity control
also now worked normally. A look
at the Photofact showed the reason.

VERT muLt
VERT QUTPUT

(s0)16LU8A

@’-'"'9__' -‘:',8:7 7
L @]»@ x

L

Negative voltage for the linearity
control comes from the HV regula-
tor circuit (see combined schema-
tics) through R232. This is another
example of symptoms (apparently
not related) coming from a common
defect.

Earl Breeding, CET

Green Cove Springs, Florida

Poor skin tones
General Electric 19QB
(Photofact 1471-1)

In this model. the demodulator
IC (ICS01) is the first suspect for
wrong hues. All the DC voltages at
1C501 were within tolerance. 1
changed the IC, but the hues re-
mained all wrong.

Color saturation was good, indi-

CHROMA DEMOCULA TOR

(Continued on page 11)

ALL MAKES OF TV TUNERS

Maximum Time In Shop 24 Hrs.

(WE SHIP C.0.D.)

{(Warranty: One Full Year) EOUNBAYSHIERING

Black &
White

8 * or Color

~ . ' VHF or

UV Combo’s $16.50

Price includes all labor and parts ex-
cept Tubes, Diodes & Transistors. If
combo tuner needs only one unit re-
paired, disassemble and ship only
defective unit. Otherwise there will
be a charge for a combo tuner.
When sending tuners for repair, re-
move mounting brackets, knobs, indi-
cator dials, remote fine tuning ar-
rangements and remote control drive
units.

WE UNCONDITIONALLY
GUARANTEE All Tuners
FOR ONE FULL YEA

a ¥

All tuners are serviced by EXPERTLY
TRAINED TECHNICIANS with years
of experience in this specialized
field. All tuners are ALIGNED TO
MANUFACTURER'S SPECIFICA-
TION on crystal controlled equip-
ment and air checked on monitor
before shipping to assure that tuner
is operating properly.

GEM (CITY
TUNER SERVICE

Box 6G Dabel Station
1621 Mardon Drive
Dayton, Ohio 45420
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Needed: Schematic for Precision Model 98 vacuum-
tube voltmeter. Will buy, or copy and return.
Thomas C. Alexander
4811 Church Street
Greensboro, North Carolina 27405

Needed: Complete service information about Allied
FM communications receiver Model A-2589. Will
buy. or copy and return.

David Trinkle

Route 3

Bluff City. Tennessee 37618

Needed: Schematic and tube layout for Saba Model
300 AM/FM shortwave radio; also power transformer
#3819, 101 and 111.

Glenn Farrar

100 Gary Street

South Paris, Maine 04281

Wanted: Stereo-system analyzer, Amphenol Com-
mander Model #880.

The University of Rochester

School of Medicine and Dentistry

601 Elmwood Avenue

Rochester, New York 14642

Arttn: Ralph C. Sahm, CET

For Sale: Rider's radio manuals 6 to 14; antique
radio and TV tubes such as 00A, 01A, 40, 99, VT67,
7F7. 7BS. 25BS, FM-1000. etc.

Goodwin Radio Shop

Rankin. Illinois 60960

Needed: Schematic for Zenith Model 808 superhet.
Mario Mere’
Audionics Ltd.
119 Webbers Path
W. Yarmouth, Massachusetts 02673

For Sale: Jackson sweep/marker generator, Model
TVG-2. without leuds but in good shape, $10. Also,
Eico Model #460 scope with 3 probes {(guaranteed
good). $25. and B&K multimeter Model #277,
(guaranteed good). $25.

Daley's TV

Preston, Minnesota 55965

For Sale or Trade: B&K CRT rejuvenator/checker,
new condition, $110.
R. J. Horsley
67 Theodore St.
Buffalo, New York 14211
(Continued on page 56)

QT Parts are never out of date.

10

It's a fact. The RCA QT (Quick Turnover)
Parts Program is more than ten years old,
but it's still brand new as far as keeping
your parts inventory always up to date.
The reason — our computer is constantly
up-dating the three QT parts packages
available. No matter which one you order,
or when you order it, you always get the
most needed parts. This saves you time
and money with no inventory risk.

Choose from three QT parts packages.
The smallest, DP50 contains 50 parts;
DP100 contains 100 parts; and the largest,
DP175 contains 175 parts. And, to make
inventory control easy, ask your RCA
Distributor about the QT Parts Rack. A
complete inventory control system for
storing parts.

Call your RCA “QT" Parts Distributor for
all the details, or write to RCA Distributor
and Special Products Division, Sales
Promotion Services, Cherry Hill, NJ
08101.

RG/A QT Parts

ELECTRONIC SERVICING



cating demodulator trouble. Of
course, a 3.58-MHz carrier of the
correct phase is necessary at each
demodulator, and a test of that re-
quired a scope.

At pin 6, a carrier of about the
right amplitude was found. But, at
pin 7, the carrier amplitude was
only about .1-volt PP. I switched to
an ohmmeter, and soon found that
L514 and RS58 were okay. The only
component remaining was C540.
When 1 replaced C540, the hue
control could adjust in normal
skin tones.

These facts emphasize the im-
portance of scope wavetforms where
DC voltages are normal.

L. Luchi
Television Service Center
Pasco, Washington

Weak contrast
Magnavox Chassis 7962
{(Photofact 1253-2)

The picture was stable and had
color, but the contrast was very
weak. In the home, 1 tried the 100
microfarad capacitor (that’s mount-
ed on the contrast control), but it
didn't help. When video tube re-
placements didn’t improve the con-
trast, I brought the chassis to the
shop.

DC voltages at pins 1 and 3 of
the 6MU8 V204 video tube were
low, about 50 volts less than usual.
Also, the 128-volt source measured
low voltage, although the +140
supply was okay.
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The suspects were R307, R309,
and CI130C, and a few quick
ohmmeter tests showed that R309
was only about 2500 ohms, instead
of 33K. Yes, replacement of R309
restored full contrast.

Charlie Jackson
Buckner, Illinois O
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Put safety first ...
Use RCA flameproof
film resistors .

Design engineers prefer
them because they won't
flame or short under the
most severe conditions.
Service technicians prefer
them because they're safe
replacement parts.

RCA flameproof film
resistors have a 2% tolerance
and are available in 1/4 watt,
1/2 watt, 1 watt, and 2 watt
ratings. Resistance values
range from 10 Ohms to 1.5
Megohms, depending on
wattage rating. Aitogether,
there are 475 film resistors to
choose from.

See your RCA Distributor for
all the details, or write to
RCA Distributor and Special
Products Division, Sales
Promotion Services, Cherry
Hill, NJ 08101.

Flameproof
Film Resistors

The “New Generation”
Flat-Rate Pricing...

is proving itself in thousands of shops from

coast to coast—it prices your work profitably

while creating customer good-will.

Fast tab indexing to 19 major repair
categories prices all bench, home and over-
the-counter repairs with authority.

tv & radio
tech’s guide
to pricing

":'USI; (E%mpu';eritzed Gt EaEmmmmey
ocket-Size Parts .

Catalog. -a sperry tech inc. |
Customized to . )
yéfr%rg'szifed 4 _.__copies, Hardbound. _ copies, Satellite i
parts profit. . _copies, Parts Catalog. O More information l
Lists over 3500 ] . __Amount enclosed, check or money order. B
most-used parts, i (NE res. add sales tax) i
continually up-dated.

Can easily recover [ | gSME [ |
initial investment in — —

less than 30 days... n ADDRESS i
$75.00 plus $10.00 W ¢y o B |
per catalog. [ STATE o 21P o , ]

[ ]
L L L L P T 1 I I T T I T T T E Tt T
For More Details Circle (9) on Reply Card

Professional

6 x 9 hard cover,
steel ring-bound
edition....

$18.95 ea. post pd.

Satellite Edition...
the same system described
above, only reduced to
shirt-pocket size for
outside service...

$16.95 ea. post pd.
Quantity prices available.

-
-
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Each report about an item of electronic test equipment is based on
examination and operation of the device in the FLECTRONIC
SERVICING laboratory. Personal observations about the performance.
and details of new and useful features are spotlighted, along with tips
about using the equipment for best resulls.

Tuning Musical Instruments

Tuning most musical instruments
can be done quickly and accurately,
if you know how, and have a Conn
Strobotuner. For example, the first
organ tuning 1 did with it required
about five minutes. But then I had
to wait for another ten minutes
until the organ (not the Strobo-
tuner) stopped drifting, and I could
do a 4-minute tinal touchup. There
were only 12 adjustments for an
organ with 147 separate notes.

Contrast that easy job to a piano
“tuner”” who adjusts middle *A”
against a tuning fork, and labori-
ously tunes the ‘‘fifth” above by
striking both keys while listening
for the beats between the harmonics
of the two notes as he adjusts the
pin of the higher note. By working
with the proper pairs of notes in a
certain sequence, he finally sets the
“temperament’’ of the middle
octave of 12 notes. Then he must
work tfrom those notes up to the top
and down to the bottom of the key-
board, tuning the octaves carefully
by ‘‘stretched’ tuning. Because
there are 88 notes and about 180
separate strings to be tuned, it’s
easy to see why such a procedure
takes between an hour *and two
hours!

In fairness, I must say a piano
tuner could save some time and
much concentration, if he also used
a Strobotuner. 1 don’t recommend
that you attempt to tune pianos,
but I promise that with a Strobo-
tuner you could tune a guitar or an
electronic organ just as fast and as
perfectly in-tune as the best piano
tuner could.

Model ST-11 Strobotuner
The Conn Strobotuner operates
on the stroboscopic principle, the
same one that sometimes shows the

wheels of a covered wagon in the
movies apparently moving in re-
verse. Also, stroboscopic cardboard
patterns can be placed on top of a
phonograph record. When the lines
seem to be standing still, the speed
of the turntable is correct. The light
source, supplied by 60-Hz power, is
the standard, and the turntable
rotation is the thing to be measured.

By contrast, the Strobotuner
spins a pattern of lines at a very
steady and accurate speed (the
standard), while the musical note
(the thing being measured) flashes a
neon bulb once for each cycle of
the audio tone. When the note has
the correct frequency, the lines
appear to be motionless.

Basics Of Musical Pitch

A few fundamentals of music
should be understood before you
start to tune any kind of musical
instrument. Most of the essentials
are illustrated in Figure 1.

There are only seven primary
notes of any musical scale; they are
named after letters of the alphabet
—A through G—in order of as-
cending pitch (frequency). Then
above G, the letters start over at A
again and go to G. And so on, for
as many octaves as are on the
instrument, or written by notation
on the music. An octave is a note
exactly twice or half the frequency
ot the first.

The octave range of notes in
Figure 1 starts at C and goes up to
B, the seventh and final note of
that scale. The eighth note is C, an
octave above (twice the frequency)
of the first C. Notice the short,
black keys between some white
keys. They are necessary to com-
plete the “‘chromatic” scale, furnish-
ing accidentals, and allowing music

A natural field for TV techni-
cians is the repair and tuning
of electronic musical instru-
ments, such as organs. This
article explains the basics of
tuning these instruments,
and a description and opera-
tion of the Conn Strobotuner,
which can be used to tune
any musical instrument. In
the June issue, Norman H.
Crowhurst, one of the real
experts in the audio field,
starts a series covering the
theory and repairing of elec-
tronic organs. Watch for it!

to be played in many key signa-
tures. Each of the twelve notes is
called a “‘semi-tone’’.

The white keys (called “‘naturals”)
are evenly spaced on a keyboard,
but the black ones (called “‘sharps”
and ‘“flats’’) are in two groups, two
together and three together. This
makes identification of the keys
easy (although that was not the
primary reason it was done). A C
note always is just to the left of the
left one of the two black keys.
Other notes can be located by their
position relative to other black
keys.

Other octave scales of notes are
arranged exactly like the one
shown. Therefore, twelve separate
frequencies are the minimum neces-
sary to determine the tuning of a
musical instrument (other notes are
merely octaves of these twelve).

Equally-Tempered Scale

Many centuries ago instruments
were tuned to the ‘‘natural” scale,
allowing ‘‘chords’ (harmonious
groups of notes) to sound in perfect
pitch. However, if the instrument
was required to play in a different
key, a retuning was necessary,
otherwise some chords were sour.

Eventually, a compromise tuning
of the twelve semi-tones was
adopted. With this scale (called
“equally-tempered”’, or *‘tempered”
for short), each semi-tone is the
same percentage from the one
above it, and music can be played
in any key signature without retun-
ing. Yes, this gives some small
errors, but they are so small most
musicians are not aware of them. It
makes the third note of a chord
slightly sharp (higher in frequency):
and the fifth note slightly flat
(lower in frequency).

ELECTRONIC SERVICING



Testing or resetting the tuning of an electronic organ is easy

and fast, with the Strobotuner.

Now. you might imagine that, be-
cause there are 12 semi-tones, each
one would difter from its neighbor
by 1/12th of the lowest note. That’s
wrong! Instead, each higher semi-
tone increases in frequency by a
ratio of 1 to the twelfth root of 2
(1.059463). In other words, to go
from A-440 to A#, just multiply 440
Hz by 1.059463, giving 466.16 Hz.
Other notes can be calculated by
the same method.

We'll not dwell on these figures,
because they are not used during
the actual tuning of musical instru-
ments. However, they do give an
indication of the precision that's
necessary for perfect tuning.

Cents

In practical tuning of musical in-
struments, seldom are frequencies
used directly. Probably that's be-
cause of the mathematical diffi-
culties. Each note has a different
frequency, and to discuss an error
in terms of the frequency in Hertz
would require a calculator.

Instead, the word ‘“‘cents” is used
to describe small variations of
frequency. Each semi-tone has 100
cents, thus making 1200 cents the
total for the 12 semi-tones of each
octave.

One cent of an A-440 note is
1/100th of the difference betweéen
A-440 and A#-466.16. By calcula-
tion, that one cent is 0.2616 Hertz
(or 0.059% of the A-440 frequency).

Good musicians probably can
detect (and disapprove of) tuning
errors of only about 5 cents (0.3%
error). This gives you an idea how
difficult tuning instruments would
be, if done electronically by fre-
quency alone.

Strobotuner
The Conn Model ST-11 Strobo-
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tuner seems deceptively simple for
an instrument rated at an accuracy
of 1 cent (0.05%). On the front
panel are a dial window, a mike
jack, and four controls (Figure 2).

However, the nine IC’s used
inside are an indication of the
modern circuits.

Basic operation

A synchronous motor (which
rotates in step with the frequency of
the power applied) must be sup-
plied with 12 different frequencies
for the semi-tones, plus one for
calibration, to spin the strobe
pattern (Figure 3).

These precision frequencies are
obtained by dividers from one high-
frequency oscillator (same principle
as some new organs), so all change
together during drift (negligible) or
calibration. A SELECTOR knob
(see Figure 4) determines the fre-
quency of the motor power.

Input to the Strobotuner can be
acoustic  through the microphone
that's supplied, when it is plugged
into the MIC jack. This is for
instruments, such as trumpets or
pianos, which do not usually have
an electronic signal.

To bring in signals from ampli-
tiers, make up a shielded cable with
a phone plug for the tuner on one
end, and clips on the other. Plug
this cable into the MIC jack. Use
moderate care not to overload the
input with excessive level. A setting
between 3 and 6 on the GAIN
control (Figure 5) is desirable, when
the dial has full brilliance.

In either event, the level should
be gradually increased until the
orange glow behind the strobe
pattern barely reaches full bril-
liance. Background noises might
interfere, it the gain is excessive.

Audio from the MIC jack is
amplified and applied to several
neon bulbs that illuminate the rear
of the spinning strobe pattern.
When the blocks or lines appear to
be standing motionless, the strobe
pattern and the neon flashes are in
synchronism (at same octave).

If the lines appear to be moving
clockwise, the frequency of the
external signal is too fast (sharp).
Of course, the lines appearing to
move in a counterclockwise di-
rection indicate the signal is too low
of frequency (flat).

ldentifying the octave

Bands of lines for the different
octaves are marked by semi-circular
patterns. To find the octave of the
note, look for the lowest-numbered
band which has motionless lines.
There also is a special circuit which
twice divides the frequency of the
incoming signal. This raises the
highest frequency that can be
measured by two octaves. These
octave bands are marked on the
right side of the strobe dial, and
they are sclected by the +2 setting
of the FUNCTION switch.

Calibration and the CENTS knob

The FUNCTION switch (Figure
6) has four positions. AC power is
disconnected at OFF. At the CAL
position, the AC is turned on, and

311.13 415.3
D# G#
277.18 369.99 466.16
C#\ F# ‘/A#
1
1 1 ] ' J!t |
C4 F C5
(MIDDLE 349.73 523.25
C)\ I \
C E G B
261.63 [329.63 392.0 | 493.88
D A
293.66 440

Fig. 1 These are the notes and their
frequencies of one keyboard octave.
Each frequency is multiplied by
1.059463 to produce the next higher
note.
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