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WALSCO
STRIP-ER
CLIP

New precision toot with
accurate dial for strip-
ping each wire size.
Clips all wires from 12
to 26 gauge. Ground
cutting edges, insu-
tated grip.
No. 595-X

List-$2.30

WALSCO
CHASSIS
PUNCHES

Make better chassis
holes faster with
Walsco's ‘““Low-
Torque'' Punches.
Specially hardened,
precision ground tool
steel, easy to use.
Complete line of sizes \q
B and styles.

ROUND SQUARE

WALSCO
LONG NECK
OILER

Reach all those hard-to-

et get oil cups, etc. All
* LS plastic container and |~
nozzle; telescoping ex-

tension reaches 7 inches.
Contains high quality all-
purpose oil.

No. 985 List $1.50

WALSCO HEX &
SPLINE KIT

Contains 11 of the most popular size hex
and spline wrenches in durable plastic
snap case. High grade alloy steel.

No. 569.. List $2.25

Walsco

| attaching leads

| No. 1600 Standard
1602 Low Loss

WALSCO
C-RING
TOOL

Specially designed
to remove and insert
“C"  washers and
retaining rings on
tuners, control
shafts, etc. High
grade steel, nicke!
plated.

No. 585 .. List §3.15

2-Set TV-FM

Couplers

A Walsco Exclusive . . . both these couplers
can be mounted on wall or mast before

. Standard Model for strong

signal areas; Low Loss Model for fringe areas.

List $2.50
3.50

WALSCO
STICKLEBABY

The only hand tool that
drills and saws in any
direction. Excellent for
veneer work and fine
carpentry. Combination
drlll, saw and rasp.

No. 586-00... . List §1.63

WALSCO 100-PAK
HARDWARE

Alt the quality electronic hardware items
you need in convenient 100-to-a-box
packages. Look for the Walsco Display
at your jobber.

WALSCO PHONO
DRIVES

The only complete line of replacement
phono and recorder drives and belts on
the market. Includes all the new model
turntables and changers.

FREE! Write for your Walsco Catalog. Send postcard today.

Main Pfant: ROCKFORD; ILLINOIS

Canada: Atlas Radio Corp., Ltd., Toronto 19
YOU CAN GET WHAT YOU WANT FROM WALSCO!

ELECTRONICS MFG. CO.

Division of Textron inc.

" West Plant: Los Angeles 18, California , US.A,
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Fleetwood Model 900
with tuner Chassis 870

You may find this custom receiver in-
stalled in a bookcase, wall, or just about
anywhere in a customer’s home. The
tuner chassis, including RF, {F, and sync
stages, can be located in a remote posi-
tion from the picture tube and sweep
POWER d chassis. The complete outfit has a com-
RECTIFIERS \ plement of 25 tubes in the tuner, audio,
and sweep chassis, plus a 21ERP4 110°
CRT.

Taking a peek at the back of the Model
900 chassis (shown here mounted in a
utility cabinet), you can see it's hori-
zontally-mounted and transtormer-pow-
ered. A two-tube audio chassis, incorpo-
rating an AF amplifier and output stage,
is positioned under a sloping section at
the top of the cabinet. This subchassis
. X 3 includes a 6-volt relay and switch that
W AUDIO : | automatically applies power to the main
€ CHASSIS -¥ : ' 4 sweep chassis whenever the tuner is ener-

PLUG j . gized. The drive adjustment shown on the
rear of the cabinet is a 50K-ohm pot
located in the output plate circuit of the
horizontal multivibrator.

You'll also find several features on the
RELNITLN “topside” of this chassis. For example,
. horizontal linearity and width coils are

located behind the high-voltage cage, and

a .3-amp slow-blow fuse mounts right

next to the 6C'D6 horizontal output tube.

A pair of plug-in silicon rectifiers posi-

tioned near the power transformer are

used to develop 300 volts B+.

On the front of the tuner chassis, you'll
find one of the control knobs labeled
DEFINITION. This should be set to give
the most pleasing picture to the customer.
Rotating the knob in one direction pro-
duces a softer tone, while picture ele-
ments appear much sharper at the other
end of rotation. From the circuit dia-
gram, you'll note that this control is a
3-position switch located in the plate

5 3 [ circuit of the first video-IF amplifier.
DUMMY _ .. " } Capacitor C26 or €27 is switched ucross

CABINET e the tuned primary, and thereby varies the
. extent of high-frequency response.

1 PICTURE TUBE 3 Before making a call to fix this set,

check your caddy for #d44 dial lamps.

5 - The tuner uses |4 of these little rascals

J - across the channel-indicating panel. Two

audio-output jacks can be found on the

rear apron of the tuner—one for a low-

level output straight from the detector,

and the other from a cathode-follower

stage which includes the volume control.

Don't try to pry the safety glass from

the front of the picture tube on this re-

— —— ceiver. The front protective glass is sealed

to the surface of the tube, and this lami-

nated integral panel should not 1equire

4 cleaning.

September, 1959/PF REPORTER 1



ol PREVIEWS of new sets

POWER
RECTIFIER
TUBE

Hoffman Model K1331
Chassis 344

This receiver is one of a Spanetie line
featuring a 217 110° picture tube housed
in a cabinet only 107" deep. It's basic-
ally a table model, but is light enough to
double for a large-screen portable. To
remove the safety glass for cleaning,
merely take out the Phillips-head screws
holding the top retaining strip, tilt the
glass outward at the top. and lift the
glass up and out.

With the cabinet back removed, you'll
find a tiransformer-powered, vertically-
mounted hand-wired chassis. Notice, too,
that a single SU4 rectifier fits snugly in a
chassis cutout on the right side. [his

tube, as well as the others, however, is , T .

in easy reach from the back. The Hor gf‘gclzn ~ CHASSIS = MOUNTING
Rod tuner, employing 6CY5 and 6CG8 — TONGUE GROOVE
tubes, is positioned with the operating ; -

controls and the speaker on a narrow
vertical panel at the opposite side of the
cabinet. This panel is not attached to the
main chassis, but is separately mounted
to the cabinet. it need not be removed to
work on the wiring side of the chassis;
the pan can be pivoted outward and the
panel left in place for many repairs.

Taking a closer look at the chassis,
you'll see that the ringing coil for the
horizontal multivibrator, and a pigtail
line fuse, are located at the left and
above the high-voltage cage. The 3.2-amp
fuse is a slow-blow type in the primary
circuit of the power transformer. About
the latest tube types you'll run across in
this chassis are a 6DTS in the vertical
output stage and a 6DA4 in the damper
circuit,

If it's necessary to pull the chassis for
bench service, you'll find that the main
pan has only a tongue-and-groove §tting
at the top of the cabinet near the service
adjustments, and a couple of bolts at the
bottom. Service adjustments across the
top of the pan include AGC. horizontal
drive, vertical linearity, and height.

To remove the panel incorporating the

SCREWS FOR

- FRONT A
tuner. front controls. and speaker. you — PANEL CONTROL AND
must first remove the push-on type knobs SCREW

BRIGHT.#

from the front and the Phillips-head
VERTECAL &

screw pointed out in the photo.

After taking off the front decorative
section, remove four Phillips-head screws
under strips of tape at the top and bottom
of the panel. This will free the panel,
and the entire chassis can be removed by
disconnecting the picture tube socket,
yoke plug, and high-voltage lead.

* OFF-ON-¥OL.
o CONTRAST

‘ i EASY-VISION

2 PF REPORTER/September, 1959
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AM-FM]IUNER

TV TUNER
-~

MAIN C!jiASSIS

Magnavox Model IU 354R
TV Chassis U30-15-00

This combination includes a 24” TV
receiver, AM-FM radio, and stereo auto-
matic phonograph. The 24AHP4 110°
picture tube is featured in the center of
the all wood cabinet, while sliding panel
doors on the top expose the operating
controls on the right and a record-
changer compartment on the left.

You can see the layout of the com-
bination from the rear cabinet view. The
stereo reproduction system consists of six
separate speakers—a 12” woofer and two
5” units on each side of the cabinet. In
addition to the main TV chassis (desig-
nated as the 30-series), the instrument
also employs an AM-FM tuner chassis
59-00 and an audio-amplifier chassis
196-00.

You'll find most of the TV service
adjustments in a close group between the
high-voltage cage and the power trans-
former at the bottom of the vertically-
mounted chassis. The AFC dual-diode 1s
a plug-in unit that feeds a special compo-
nent combination network on the wiring
side of the chassis.

You might take note of the AC line
tap pointed out below the 5U4 rectifier.
This small device is a special shorting
plug located in the primary circuit of the
power transformer to compensate for
high line voltage. It has “117V” marked
on one side and “127V"” marked on the
other. Under normal line conditions, the
117V mark should be up. If line voltage
is higher than normal, the plug should
be reversed in its socket.

The clip-in fuse is a Y4 -amp slow-blow
type which protects the flyback system.
The 6DQ6A horizontal-output tube is
also located in this area of the chassis.
Around the glass envelope of this tube,
you’ll note an ion trap magnet which
serves to counteract Barkhausen oscilla-
tion. Speaking of tubes, a 6BF6 serves as
half of a vertical multivibrator and as a
diode clamper for both AGC and blank-
ing. The AGC-keyer and sound-IF stages
employ EF94’s, which are merely foreign-
made 6AU6’s. You might also care to
know that a 6V6GT is used as a voltage
regulator for the power supply.

The VHF-UHF tuner, located some
distance from the TV chassis, makes use
of three tubes—a 6BN4 RF amplifier,
6CG8 converter. and 6AF4A UHF oscil-
lator. Access to the VHF oscillator ad-
justments is provided for as illustrated in
the photo.

September, 1959/PF REPORTER 3
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STEREQ.
JACK
NOISE BOARD
NV Bt
AGC ~—- FUSE
GRAY
SCALE
ADJ
HORIZ
VERT i CENTERING
CENTERING'
RCA Model 210CK855 Focus— | : :
Chassis CTC9A s _ -

This color console employs a 21CYP22
picture tube, VHF tuner, and 6” x 9" PM
speaker. The color tube and safety glass
can be cleaned from the front by first
prying the top and bottom trim strips off,
starting at the ends with a small screw-
driver or soldering aid. This will expose
two glass retainers at both the top and
bottom. Remove the retainers by sliding
them to the right, and the glass may then
be lifted out.

The chassis is of conventional style,
but mounts vertically along one side of
the cabinet. The AGC control has been
moved to the rear apron of the chassis,
and no adjustment is provided for hori-
zontal drive. The B+ fuse located on the
top edge of the chassis near the tuner is
a 3.5-amp “C” type. Newcomers to the
tube lineup for RCA color sets include
four 6EA8’s and one 6EW6.

Although isolated from the line by a
power transformer, the chassis employs
two silicon rectifiers in the low-voltage
supply. The pigtail fuse positioned di-
rectly in front of these is a 34 -amp unit
protecting the sweep and high-voltage
circuits. The main chassis incorporates
five separate printed boards; an additional
board is used for the convergence panel.
Each board features the new Phantom
Wiring, which identifies each part and
maps all connections on the component
side for ease in circuit tracing.

You can reach the two tubes in the
regulated high-voltage supply by remov-
ing one screw from the side of the cage
and sliding the round panel door upward
as shown. You’ll find the horizontal
linearity control in the cage, while the
high-voltage adjustment and horizontal-
waveform coil are positioned on the
chassis in front of the cage.

You might note that the width adjust-
ment on this receiver consists of a lead-
and-plug arrangement on the yoke assem-
bly. To increase width, remove the lead
plugged into the dummy terminal on the
left and insert it into the terminal identi-
fied as No. 2.

The hairpin clips attached to a plastic
ring on the bell of the picture tube a few
inches from the yoke are edge-purity
magnets. Maximum correction is obtained
with the open ends 180° apart. Neutral
position is with both magnets in perfect
alignment with each other.

For convenience, the dynamic-converg-
ence adjustments are located on a sepa-
rate panel which can be removed from
the inside of the cabinet and positioned
on the two mounting screws pointed out
in the photo.

.PHANT =

WIRING
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ASTATIC /7

DYNAMIC CARDIOID MICROPHONE

with the industry’s most positive / {

anti-feedback characteristics / 4’

When you’re looking for the ultimate in cardioid microphones, consider
these advanced features of Astatic’s Model 77 and see if you don’t agree that
no other manufacturer has SO MUCH TO SING ABOUT—the most positive
anti-feedback characteristics ever achieved, -18 db; exclusive Mylar diaphragm
that is pop-proof and blast-proof, retains like-new flex properties for more
vears; an exclusive sintered bronze method of acoustic phase shifting that
creates the industry’s top directional cktaracteristics; -52 db output and
exceptionally flat response through 30 to 15,000 cps.

Do one thing for your own satisfaction. On your next installation, make
a direct comparison of the Astatic 77 with any other cardioid. We’'ll guarantee
—when anyone mentions the word “cardioid” again, you’ll sing the praises
of this incomparable Astatic instrument.

THE
o
m CORPORATION, CONNEAUT, OHIO

IN CANADA: CANADIAN ASTATIC LIMITED, TORONTO, ONTARIO
W= expoRt SALES: ROBURN AGENCIES INC. 431 GREENWICH ST, N. Y. 13, N. Y., JSA

SINGING SOUNDS BETTER WHEN THERE'S AN ASTATIC MICROPHONE ABOUT

LIST PRICES
Model 77
(Hlustraled)
Zhrome Finish, $82.50;

Sold Finish, $92.50.

Zhrome Finish, $72.50;
Sold Finish, $82.50.
viodel G-77 (Complete
w~ith G-Stand),
Zhrome Finish, $97.45,

GO BY BRAND

AT AR

September, 1959/PF REPORTER

vodel 771 (Head only),

—GO BUY ASTATIC
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NEw DIFILIVI° BLACK BEAUTY®
MOLDED CAPACITORS

BEAT THE HEAT
AND HUMIDITY!

Now Sprague’s new DIFILM BLACK BEAUTY
MOLDED CAPACITORS have taken the steam
out of heat and humidity problems. These
capacitors are so good you can boil ’em for 24
hours without affecting their performance.

Unlike straight polyester film tubulars, these
capacitors operateina 105°C environment with-
out derating.

And the heart of these new DIFILM capacitors
can’t be beat. It’s a dual dielectric which com-
bines the best advantages of both Mylar* polyester
Sfilm and the highest grade of paper dielectric. A
rock-hard solid impregnant fills every void and
pinhole in the film.

Talk about reliability! . . . these capacitors
have it. DIFILM capacitors are actually low cost
versions of the Sprague capacitors now being
used in every modern military missile. The
basic reliability and outstanding performance
of missile-type Sprague capacitors are all yours
in this outstanding new development. Why rake
chances when you can get the best—DIFILM
BLACK BEAUTY MOLDED TUBULARS ... at
regular prices.

For the complete DIFILM BLACK BEAUTY
story, write for Bulletin M-759 to Sprague Products
Company, 105 Marshall St., North Adams, Mass.

*DuPont trademark

The major capacitor improvements come from

10 PF REPORTER/September, 1959

 ROCK-HARD  LEAKPROQ

CONSTRUCTION

[
|t

DIFILM BLACK BEAUTY CAPACITORS are now
packed in reusable, rigid plastic Kleer-Pak® boxes
at no extra charge.

SPRAGUE"

world's largest capacitor manufacturer
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ABOUT THE COVER

Hi-ho, hi-ho, it's back to school we

go . . . although Junior seems a little
reluctant. Daddy’s older and wiser,

of course, and realizes the value of a
good education. As a matter of fact,

he’s on his way to register, too—for an
adult class that will better equip

him to handle his servicing business.

As you can see from the later photo at
right, Dad has been able to get his
offspring to take the first step, although
we have our doubts as to what his

attendance record will be like.
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ARCO-ELMENCO

7
IN THE HANDY ARCO 600

N

NOW AVAILABLE

|
vouTs

. . { - : . . ) euyhr Paper Capacitors

E\.ME!:lqg_ ' y_ o |
Ol N h

L \/

MOISTURE PROOF

\
TRANSPARENT BAG {Q} Q

Individualiy packed 5 dp
capacitors to a 5 Pak’

the revolutionary low cost quality capacitor
that puts an end to ‘‘CALL BACKS!”

05 $10%

.l | Exclusive Features
. MINIATURIZED

7 50% Smaller than other brands

o MOISTURE PROOF

Designed to withstand 4 times
more humidity than the best
molded capacitors used in

the past
i o CONSTANT HIGH TEMPERATURE
GET ARCO dp ‘5 PAKS' AT YOUR | ACTIA OPERATION ot 110°C at full
DISTRIBUTOR FROM THIS HANDY BLUE AND . .05 600V { rated voltage
YELLOW MERCHANDISE DISPLAY RACK! o RELIABILITY that meets computer
_ and missile requirements
SPECIFICATIONS o LONG TERM STABILITY
VOLTAGE 100VDCW, 200VDCW, 400VDCW, 600VDCW, no drift, no shift
RATINGS: 1600¥DCW, o ALL VALUES +10% TOLERANCE
B 07 T T mimitoreds o, 120400 o PRINTED CIRCUIT and TRANSISTOR
RESISTANCE: lesser. application
i @110°C.: 70 megohm-microfarads or 1400 meg-
ohms minimum, whichever is the lesser.
POWER FACTOR: | 1.0% maximum at Ik
TENl\lPAENRg:JRE —55°C. to +110°C. with no voltage derating. ARco
CAPACITANCE CHANGE | From 25°C. to —55°C. [— 9.0% mox.] - - g
VS. TEMPERATURE: From 25°C. r: “+110°C. [+10.0% 'r“na:] eleftf(""fs mnc.
LONG TERM OPERATING STABILITY AT FULL RATED VOLTAGE 64 White St., New York 13, N. Y.
AND RATED TEMPERATURE EXTREMES IS *2% MAXIMUM. Branches: Dallas 19 ¢ Llos Angeles 35
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technicians everywhere

ELMENCO 0

DIPPED
MYLAR"- PAPER
CAPACITORS

ARCO m “5 PAKS” are available at your nearest distributor listed below:

ALABAMA
BIRMINGHAM—Mitchell Electronics Supply Co.
MOBILE—Forbes Electronic Dists., Inc.
MONTGOMERY—Stuart F. Graydon Co., Inc.
OPELIKE—Southern Electronics Corp.

ARIZONA
PHOENIX—Radio Specialties & Appliances
TUCSON—Inland Eiectronic Suppiy Co.

ARKANSAS
FORT SMITH—Carter Electronic Supply Co.

Wise TV & Radio Supply

NO. LITTLE ROCK--Lavender Radio & TV Supply Co.

PINE BLUFF—Lavender Radio & TV Supply, Inc.

SPRINGDALE—Springdale Radio & TV Surply

TEXARKANA—Lavender Radio & TV Supply, Inc.
CALIFORNIA

ALHAMBRA—Grossman & Reynolds

CULVER CITY—-Electronic Trading Post

ENCINO—I. F. A. Associates

GLENDALE—Western Electronic Supply Corp.

INGLEWOOD—Grossman & Reynolds

LA MESA—La Mesa TV Supply Co.

LONG BEACH-Electronic Supply Co.

Kiesub Corporation

Mission Electronics Supply

Scott Radio Supply Inc.

LOS ANGELES—Atias Radio & TV Parts Co.

Hamilton Electronics Supply Co.

Radio TV Supply Co.

Shelley Radio Co. Inc.
ONTARIO—Pomana Valley Electronics
PARAMOUNT —Elwyn W. Ley
SACRAMENTO—Faust & Co.

Norcal Electronics
SAN OIEGO--Radio Parts Co.

SAN FRANCISCO—Edisco Electronic Dist. Co,
SAN JOSE—United Radio & TV Supply Co.
SANTA ANA—-Hurley Electronics
SANTA MONICA—S. M. Radio
SUNNYVALE—Sunnyvale Electronics, Inc.
VAN NUYS—Capitol Electronics
Thrifty Electronic Supply Co.
Kiesub Corp.
WILMINGTON—Stratton Supply
COLORADO
COLORADO SPRINGS—D. & M. Electronics Supply
DENVER—Fistell's Efectronics Supply
inter-State Radio & Supply Co.
DELAWARE
WILMINGTON—Wholesale Electronic Supply

DISTRICT OF COLUMBIA
WASHINGTON, D. C.—Rucker Electronic Prods. Co.

FLORIDA
BRADENTON--Thurow Distributors, inc.
CLEARWATER--Thurow Distributors, Inc.
COCOA—Thurow Distributors, Inc.
DAYTONA BEACH -Thurow Distributors, Inc.
FT. LAUDERDALE—TYhurow Distributors, Inc.
Vance Baldwin, Inc.
FT. MYERS—-Thurow Distributors, Inc.
FORT PIERCE-McNees Radio Supply, Inc.
JACKSONVILLE--Peard Electronics Supply Co.
Thurow Distributors, Inc.
LAKELAND—Thurow Distributors, Inc.
MIAMI—East Coast Radio & TV Co.
Herman Radio Supply Co.
Thurow Distributors, Inc.
Vance Baldwin, Inc.
ORLANDO-—-Radio Accessories Co.
Thurow Distributors, inc.
PANAMA CITY—Thurow Distributors, Inc.
PENSACOLA—Thurow Distributors, inc.

ARCO ELECTRONICS

SARASOTA—Radio Accessories Co.

ST1. PETERSBURG—Thurow Distributors, Inc.

TALLAHASSEE—Peard Electronics Supply Co.
Thurow Distributors, inc.

TEMPA—Radio Accessories Co.

Thurow Distributors, Inc.

WEST PALM BEACH—Thurow Distributors, Inc.

GEORGIA
ATLANTA-Southeastern Radio Parts Co.
ABGUSTA—Prestwood Electronics Co., Inc.
MACON—Peard Electronics Supply Co.
SAVANNAH--Kings Appliance & Electronics

ILLINOIS
CHICAGO—Nationwide Radio Co.

Stolz-Wicks, Inc.
Walker-Jimieson, Inc.
MATTOON—Mattoon Radio & TV Supply Co.

PEORIA—-Klaus Radio & Elec. Co.
ROCKFORD—J. & M. Radio & TV Supply

INDIANA
HAMMOND-—Nationwide Radio Corp.

SOUTH BEND--Colfax Co., Inc.

KENTUCKY
LOUISVILLE-R & K Dist. Co.

LOUISIANA
LAFAYETTE—Lafayette Radio Equipment, Inc.
NEW ORLEANS-—Bell Radio Supply Co.

Crescent Radio Supply, Inc.

MARYLAND

BALTIMORE—Kann-Ellert Electronics, Inc.
Revacto of Maryland, Inc.

COLLEGE PARK—Rucker Electronic Prods. Co.

HAGERSTOWN—Stoddard Supply Co.

SILVER SPRINGS--Rucker Electronic Prods. Co.

MASSACHUSETTS
BOSTON--0'Donnell Electronics Supply Co.

Yankee Electronics
LAWRENCE-Alco Electronics Mfg. Co.
LOWELL—Frank P, McCartin, Inc.
PEABODY-Tee-Vee Supply Co.

MICHIGAN
DEARBORN—Westside Radio Supply
MUSKEGON—Mutual Radio Supply Co.

NEW JERSEY
BERGENFIELD—County Dist. Co.
BLOOMFIELD—Variety Electronics Corp.
CAMDEN-~General Radio Supply Co., Inc.
LONG BRANCH--Vi-Van Electronics, Inc.
UNION CITY—Pyramid Supply Co.

NEW MEXICO
ALBUQUERQUE—Tele-Radio Supply Co.
SANTA FE—A-1 Communications Supply Co.

NEW YORK
ALBANY—Boyere Electronic-Radio Dist. Corp.
BROOKLYN—Bay Electronics Distributors
Sam Buchman Dist. Co.
FLUSHING—Bay Electronics Distributors
NEWARK—Top Distributing Co.
SYRACUSE —Goldcrest Electronic Supply Co.
VHITE PLAINS—Melville Radio Corp.
NORTH CAROLINA
CHARLOTTE—Dixie Radio Supply Co., Inc.
GASTONIA—Dixie Radio Supply Co., Inc.
GOLDSBORO-—-Womack Electronics, Inc.
FICKORY—Industrial Electronics

OHIO
AXRON—Main TV Supply Co.
CLEVELAND—Radio & Electronics Parts Corp.
COLUMBUS—Ace Radio Supply, Inc.
DAYTON—The Stotts-Friedman Co.

INC. 64 White Street, New

TOLEDO-—Lifetime Electronics
OKLAHOMA
MUSKOGEE—Sooner Radio & TV Supply
OKLAHOMA CITY—Radio Supply, Inc.
PENNSYLVANIA
ALLENTOWN-—A. A. Peters, Inc.
BETHLEHEM—Buss Radio Elec. Supply
ELKINS PARK—A. G. Radio Parts Co.
HARRISBURG—D. & H. Distributing Co., Inc.
Electronic Wholesalers Inc.
Radio Distributing Co.
JOHNSTOWN-—-Cambria Equipment Co., Inc.
LANCASTER—George D. Barbey Co., Inc.
LEBANON—George D, Barbey Co., Inc.
NEW KENSINGTON—R. P. C. Electronics Co.
PHILADELPHIA—A. 6. Radio Parts Co.

Almo Radio Co.

Raymond Rosen & Co., Inc.
POTTSTOWN-George D. Barkey Co., Inc.
POTTSVILLE-Moyer Electronic Supply Co.
READING—A. G. Radio Parts Co.

George D. Barbey Co., Inc.
ROCHESTER—Radio Parts Co.
SCRANTON—Fred P. Purcell
STATE COLLEGE—Alvo Electronics Dists., Inc.
UNIONTOWN-—Radio Parts Co., Inc.

WEST YORK—York TV Supply Co.
WILLIAMSPORY—Alvo Electronics Dists., Inc.

Electric Appliance Dists., Inc.

YORK—Wholesale Radio Parts Co., Inc.

SOUTH CAROLINA

ANDERSON-—Dixie Radio Supply, Inc.

COLUMBIA—Dixie Radio Supply, Inc.

FLORENCE—Dixie Radio Supply, Inc.

GREENVILLE—Dixie Radio Supgly, Inc.

SPARTANSBURG--Dixie Radio Supply, Inc.

AS

ABILENE—Radio Communications Supply Co.

AUSTIN -Standard Radio Supply

DALLAS All-State Distributing Co.

FORT WORTH—Electronic Equipment Co., Inc.
United Electronic Supply Co.

HOUSTON—Angie Radio & TV Supply Co.

City Electronic Supply
LUBBOCK—Amarillo Hardware Co.

PORT ARTHUR-—Diehl Radio & TV Supply
SAN ANTON!O—Olsen Radio Supply

Perry Shankie Co.

Radio & TV Parts Co.
WICHITA FALLS-Gose Radio Supply

UTAH

SALT LAKE CITY-—Flint Distributing Co.
Strevell-Paterson Hardware Co.

VIRGINIA
ARLINGTON-Rucker Electronic Prods. Co.
DANVILLE—Womack Radio Supply Co., Inc.
FALLS CHURCH-—Television Craftsmen Wholesalers
LYNCHBURG—Eastern Electric Co.
NORFOLK—Southern Television Corp.
RICHMOND—E. A. Holsten, Inc.
ROANOKE—Dixie Appliance Co.

E. A. Holsten, Inc.

WEST VIRGINIA
WHEELING—Radio Parts Co.

WISCONSIN
FOND DU LAC—Harris Radio Corp.
KENOSHA—Chester Electronics Supply Co.
MILWAUKEE—A & F Electro Mart

Marsh Radio Supply Co.

HAWAII

HONOLULU—Radio Television Corp.

*DuPont Trademark

York 13, New York
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Look for this ad in these leading
national magazines.

America’s biggest magazines deliver
this business-building offer to over

100 million readers!

On June 20th Sylvania launched the dramatic
combination coupon offer appearing in Amer-
ica’s biggest weekly magazine, TV Guide, and
America’s biggest monthly magazine, Reader’s
Digest—plus Sunday and Parade newspaper
supplement magazines.

Your Service shares the spotlight with top-
quality Sylvania picture tubes and receiv-
ing tubes in a three-point program to make
your customer’s old TV set better than when
it was new.

Month after month, more set owners will
be saving the $2.00 coupon. Many wili attach
it to the back of their TV set so it’s there for
you to see.

You can identify yourself with this program
by featuring Silver Sereen 85 and Sylvania
receiving tubes. Get behind the biggest, most
practical, business-building offer ever made
to the Service industry.
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Sells your service and Sylvania
receiving tubes in combination with

every Silver Screen 85 you install

Here's an action-packed offer that can add an
average of $3.00 to $6.00 in receiving tube
business every time you install a Silver Screen
85 picture tube.

Sylvania urges your customers to have
their receiving tubes checked to make sure
they get full performance from their new
Silver Screen 85. And, to emphasize the im-
portance of replacing weak tubes, Sylvania
offers to pay $2.00 toward the cost of Sylvania
receiving tubes installed in combination with
a Silver Sereen 85.

Your customers mail the $2.00 certificate
directly to Sylvania with the picture-tube
warranty card and receiving-tube carton end.
Nothing for you to sign or send.

Stock up on Sylvania. Be prepared for
greater-than-ever consumer demand for
America’s Number One picture tube and
receiving tubes.

Subsidiary of
GENERAL TELEPHONE & ELECTRONICS

The Sylvania coupon
taped to your customer’s
TV set means more receiving
tube business and greater
picture tube profits for you.

- =
S i 2 o
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Inlhoduting

CUSTOMIZED

Can be installed
in dash or under
dash as desired!

There

is o trim
ploate kit for
YOUR CAR!

CUSTOMIZED

_K_I]_I‘Lﬂ_d_i_ﬂ"

e VIBRATOR-OPERATED with Tone Control

The ATR Customized Karadio is a compact, new, self-

contained airplane-styled radio for small import and

compact American cars. This economical unit is perfect

for all small cars because it can be easily and inex-

pensively installed in-dash or under-dash on most any

make or model automobile—and its powerful 8-tube
performance provides remarkable freedom from engine,
static, and road noises. ATR Karadios are built to look

and fit like original equipment with sleek, modern

styling and solid, single-unit construction. They offer
many customized features and provide highest quality
fidelity—yet cost far less than comparably designed
units, The ATR Customized Karadio comes complete
with speaker and ready to install ... and is the ideal

way to add fun and value to your small import or

American auvtomobile!

w ‘-
_ R0
pact American

e ANt
(\*

E,ﬂ el ... carsl Unit is
completely self-contained —extremely compact!
Can be mounted in-dash or under-dash—wher-
ever space permits! For & volt or 12 volt!

SEE YOUR JOBBER OR WRITE FACTORY

-y

ATR KARADIO

is ideal
forsmallimport
| cars or com-

o “A" Baltery Eliminators o DC-AC Inverters o Auto Radio Vibrators

American TeLevision & Rapio Co.
Zaality Products Since 1937
SAINT PAUL 1, MINNESOTA, U. S. A,

16 PF REPORTER/September, 1959

Lettons ta the

Dear Editor:

Since we have to stand for TV adver-
tising as a necessary evil, the FCC should
not permit TV stations to increase their
audio power while transmitting com-
mercials, as they often seem to do.

THOMAS LANE
Los Angeles, Calif.

Actually, they are not increasing their
RF carrier output; the FCC sees to it
that this is rigidly held to a certain
maximum value. Here’s what is prob-
ahly happening: During certain types of
program material — for example, old
movies — somewhat less than 100%
modulation may be impressed on the
sound carrier. The modulation level sud-
denly jumps up to virtually 100% when
a commercial comes along, thus giving
the effect of a power increase. As far as
we know, there are no regulations to
prohibit this sort of operation. Un-
fortunately, too, there seems to be noth-
ing you can do about the fact that an
announcer’s strident voice is much more
irritating than an equally loud musical
score or occasional POW! of a six-
shooter—Ed.

Dear Editor:

We have a Schaub radio which has
two tubes, a UCH71 and a UEL71. We
would like to restore it, but are having
trouble finding tube replacements or in-
terchanges. Could you be of any help?

GENE’s TV & Rabio
Eldridge, lowa

None of our reference sources list
any American tubes which bear even a
remote resemblance to either of these
two European types. Their basic specifi-
cations, determined from the type num-
bers, will give you some idea of what
you're up against.

Both tubes are dual-section units with
8-pin  miniature sockets and 100-ma
heaters. The UCH71 is a heptode-triode,
probably being used as a converter and
IF stage. The UEL71 is a combination
of a tetrode and a power pentode, pre-
sumably employed in a two-stage audio
section.

I doubt if these tubes are being regu-
larly imported into the United States, but
you might be able to order them from
Europe. This is just about your only
alternative other than extensively re-
building the radio. We're sorry to break
the bad news, but this sort of situation
often arises when you're dealing with
older-model or seldom-imported foreign
equipment.—Ed.

Dear Editor:

I have just finished reading the item
about the tip saver for miniature solder-
ing irons (page 36, May issue). It’s a
good idea; however, I notice that Mr.
Farmer used a double-pole, double-throw
switch in the circuit. Wouldn’t it work

equally well with only a single-pole,
single-throw unit, as shown in the at-
tached diagram?

JouN FRrENO, JR.
Brooklyn, N. Y.

Yep—Ed.

Dear Editor:

Is there a practical way to cut down
tube-caddy inventory of similar tube
types (for example, the 6BK7, 6BQ7A,
6BZ8, 6BC8, 6BS8, etc.)?

R. G. MaLcom
Tulsa, Okla.

The experts say not. Top servicemen
are trying to maintain as complete a
tube stock as possible, even though this
means using TWQO caddies—one with
common types to bring into the house,
the other with rarer types to leave in the
truck.

The trouble with cutting down on
tube inventory is that substitute types
are different enough from the originals
to be ineffective as permanent replace-
ments in a great percentage of cases.
They sometimes fail to give sure-fire re-
sults in substitution tests, and they give
very little insurance against callbacks.

But, as we all know, the problems of
maintaining a really complete tube stock
have become just about insurmountable.
You're bound to be caught short every
now and then, and a substitute tube is
far better than none in such cases. For
this reason, we periodically present fea-
tures such as our Tube Substitution
Guide. The substitutes we recommend
are intended to be temporary, however.
When you must install any tube other
than the original type (or its improved
version), it's good business to go back
and install the right type as soon as prac-
tical.—Ed.

Dear Editor:

With the advent of hi-fi, I am getting
into difficulty with the portable radio
fans on the question of frequency re-
sponse and tone quality, What can we
expect from these $80 transistorized jobs?

C. E. LiviINgway
New Baltimore, Mich.

Even though these radios are quite
expensive, they have room for only a
small speaker (usually from 242" to
315" in diameter). In addition, the power
output available for driving the speaker
is on the order of milliwatts. These limi-
tations prevent you from getting any
semblance of high fidelity out of a com-
pact transistorized portable.

Actually, this isn’t what they are de-
signed to do. Essentially, they are a “go
anywhere” type of radio, intended to
provide the user with music of a sort as
well as sports and news programs when
away from a source of AC power. When
used as such, they are excellent; how-
ever, it's unreasonable to compare them
with high-fidelity sound equipment —Ed.

Dear Editor:

In Figs. 7 and 8 of the “P’s and Q’s of
Transistors” article (page 62 of the July
issue), there seems to be a mix-up in the

« Please turn to page 22




Really dresses up
your service work

Reliable Tung-Sol tubes add real class to every service job — radio, tv, or hi-fi.
Made to set manufacturers most exacting specifications, Tung-Sol Tubes are best
for all replacements. Reduce your callbacks to new lows and keep your profitable

new business rolling in high style. Tung-Sol Electric Inc., Newark 4, N.J.

Tell your jobber you'd rather have

®TUNG-SOL

%i%@@M@TUBES . TRANSISTORS . DIODES
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RESIST-0-PANEL

Easy-to-select, easy-to-
inventory swing panel
takes no bench space

at all!

Wonderful space saver! Visible resistor stock on handy swing
panel attaches to wall . . . can be used singly or in sets. All-metal—
7" wide x 124" high—slotted to hold Handy-Paks—wall brackets
included. Contains the 10 most popular resistor values, with room
for 10 more Handy-Paks on back of panel. FREE with any of 4

popular assortments.
Dealer Net

Assortment # 64 60 2 .watt, 109, resistors, 10 values . . . .. $7.20
Assortment #68 40 | -watt, 109, resistors, 10 values. . ... . 720
Assortment 772 60 2 -watt, 5% resistors, 10 volues. . .. 14.40
Assortment #76 401 .watt, 5% resistors, 10 values. . . 14.40

NOW this exciting

NDY-

is ready to keep

RESIST-O-ROUND

Unique revolving stock
kit keeps IRC Handy-
Paks at your fingertips!

Instant visual inventory within easy reach . . . in minimum bench
space. Two tiers of Handy-Paks spin at the flick of a finger for
fast, easy selection. This revolutionary metal kit is only 7” diameter,
6% " high. Includes the 20 most popular resistor values. FREE with
any of 4 assortments.

Dealer Net
Assortment #65 120 ;2 -watt, 109, resistors, 20 values. . $14.40
Assortment # 69 80 1 -watt, 10% resistors, 20 values 14.40
Assortment #73 120 ';-watt, 5% resistors, 20 volues. 28.80
Assortment ¥77 80 | -watt, 5% resistors, 20 values 28.80

MORE IRC HANDY-PAK STOCKERS FAVORED BY SERVICEMEN EVERYWHERE

Included

FREE

with any of 5
Hondy-Pak stock

assortments.

IRC RESIST-O-PEDIA

Attractive hardback binder has 3-ring "fingered”
inserts for Handy-Paks. Indexed stock saves seorching
. . . speeds servicing. ldentificotion always visible.
9" x 84" x 274". Five populor assortments.

Assort 0. of No. of Dealer

No Resistors Wattage  Values Tolerance Net

44 462 Y2 77 10% $55.44

48 308 1 77 IO% 55.44

51 195 2 65 10% 46.80 FREE

59 462 Y2 77 5% 110.88 with any ot
63 308 ) 77 5% 110.88 o

IRC RESIST-O-CHEST)

Ends “clgor box confusion”. All-metal covered file in 10
Handy-Pok assortments. Compact 5% x 3%” x 6%” size
...tokes little bench spoce. Identification clearly visible.
Assort.

No.

42
43
46
47
49
30
57
38
61
62

No. of No. of Deater
Resistors  Wattage Values  Tolerance Net
204 % 34 10% $24.48
462 Yo 77 10% 55.44
136 1 34 10% 24.48
308 1 77 10% 55.44
102 2 34 1 (70 24.48
195 2 65 10% 46.80
204 Y 34 59, 48.96 Included
462 f 77 5%  110.88 FREE with
136 1 34 5% 48.96 any of these
308 1 77 % 110.88 10 assortments.

Ideal for in-home servicing. Plostic pouch folds to 63%4” x 3%” x 172" ... fits in
tube coddy or tool chest. Individual Hondy-Pak pockets.

Assort. No. No. of Resistors Wattage No. of Vaiues Tolerance Dealer Net
41 120 Y 20 10%, $14.40
45 80 1 20 10% 14.40
56 120 Ya 20 5% 28.80
60 80 i 20 5% 28.80




quartet of brand new

ESISTOR KIT:!

tor stocks at your fingertips

*Patent Pending

RESIST-0-RACK

Orderly, neat
IRC
Handy-Pak

RESIST-0-BIN

Easy-to-use
IRC
Handy-Pak

Stocker filo £

| . Y ile ror
3 with 36
i . offe

identified complete stocks

compartments! gyl of resistors!
S | -Pak
- 3 @ Handy-Pa
P | TR | caseow comrohiwn a0e
=) IR
Just what busy servicemen need for compact, convenient stocking The perfect answer to maintaining an orderly, complete inventory of
of Handy-Paks. 36 compartments in recessed tiers are identified Handy-Paks. Individual compartments separate stock by resistance
for easy access to resistors . . . and quick, accurate inventory. values . . . with identification always visible. Metal rack is 11%"
All-metal—6%" wide x 4% " deep x 4%42” high. FREE with any wide x 5% " deep x 8" high. Key-hole slotted for wall mounting,
of 4 assortments. if desired. FREE with any of 4 assortments.
Dealer Net Dealer Net

Assortment 66 204 2-wott, 109, resistors, 34 volues. . .. ... $24.48 Assortment # 67 462 > -woft, 109, resistors, 77 volues. . . . . $55.44
Assortment #70 136 | .watt, ]0% resistors, 34 valves. .. ... . 2448 Assortment #71 308 1 -watt, 10% resistors, 77 valves. . . .. .. 55.44
Assortment #74 204 /2 .wott, 59, resistors, 34 volues. . ..... 48,96 Assortment #75 462 1/, -wott, 5% resistors, 77 volues. . ... .. 110.88
Assortment #78 136 1 .wott. 5% resistors, 34 valves. .. .. 48.96 Assortment #79 308 1 .wott, 5% resistors, 77 valves. . ..... 110.88

IRC Choose the

HANDY-PAKS Handy-Pak deal
Smartest idea yet for thut suits you beSt!

packaging carbon Order today from your
composition resistors ! IRC Distributor !

Servicemen from coast to coast
praise IRC Handy-Paks as the neat-

3 T Y P E S est, most compact, most convenient
72‘ resistor package in the industry.
10% tolerance ea.

Ya watt, 1 watt Resistance value and power rating

and 2 watts* 5% tolerance $1.44 each are clearly visible on every Handy- ®
Dealer Net Pak. They're handier to use . . .
) - open at either end; close to hold
Eoch IRC Hondy-Pok conteins severol corbon composiien o gining resisors. IRC Handy-Paks INTERNATIONAL RESISTANCE CO.
you unnecessary shopping. Three types include: & keep leads straight; resistors are 414 N. 13th St., Philadelphia 8, Pa.
Va-wott resistors; 4 1-watt resistors; 3 2-watt resistors. always factory-clean. In Canada: International Resistance Co., Ltd.

*2-watt Hondy-Poks ovoilable in 10% tolerance only, Toronto, Licensee




SELL
THE ANTENNA LINE
THAT HELPS YOU
SELL!

Cashinon...

+«.the Industry’s Greatest

ANTINNA
SPUCIALIST

" SEE the big-name TV stars such as * Ward Bond of “Wagon
» Train” * Walter Brennan of “The Real McCoy’s” and other
: ;ﬂ‘;,} TV stars promoting Winegard Color’Ceptors!

SEE Winegard’s advertising in a non-stop, big-space schedule
in LIFE, Better Homes & Gardens, others, ALL YEAR LONG!

1

GET FREE PROFIT-MAKING SALES AIDS
GET Winegard’s new “PROMOTION BUCKS'!

'_‘ - Given to vou free with every Color'Ceptor you buy.

o You use them for getting your own choice of the finest

o =“g"”d ) ¥ sales promotion aids anyone has ever offered — knock-
- nyew out sales helps that hitch your business to the giant

national sweep of Winegard’s BIG TV SHOW TIME!

Sell the Winegard Color'Ceptor, the
only antenna that's GUARANTEED

_ SEND THIS COUPON TODAY! e Tty Heths bon
tomer of yours is not aalzsfzed—
Winegard will refund the list price of

WINEGARD €O. | s A
3009-9 Scotten, Burlington, lowa | %}322“;’,’;%‘6;’;% YOU KEEP YOUR

RUSH full calor brachure showing Winegard’s new antenna l Talk to your.Dislribu/or or send e E

dealer sales aids . . . and tell me how I can get them free! | coupon for the whole story. E
[0 Send literature on Winegard’s complete line of FM and TV FEATURE THE LEADER AND BE ONE! i J

antennas. v -
-~ @ Winegard Co
ADDRESS. = —— | [

= == — ! 3009-9 Scotten, Burlington, lowa
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As Advertised in

factory- suftorund |
ANTEN WA
SPECIALSTS @

BEST REC!PTION
BALES - HEYTAL ATIOM

NN\ \ '
D p { i 4
# ‘(v GOLD TVEF
n‘lz:’saz-m(s M ’ Year-round big-space
ANTENNAS f national advertising
ial window — feoturing big name
Special window i
decols. DEALER'S NAME & ADDRESS | hars-
‘GO HERE

|

!
Giant 6 foot 3-
color metal road
sign imprinted
7 with your name.

Color'Ceptor full-color mailing
ptece and full-color postcards
for your direct mail progrom.

For best TV receation =
Winegard Gold Am-nn

¥y ~ ol L piom Ty >
/ / Big gold bolloons

for the kiddies.
[

Unlimited 50-50 co-op on

locol newspoper ond radio \
advertising.

BIG TV SHOW TIME /

All-Out Antenna Profit Drive! r//

\ = aras check-up
o A e
A sheets.
\ o aarpss \

i Vst

MAKES SVERYTHING (one Sherin

Wﬂ

ANT!N NAS

€
T THE MOST POWERFUL REC
- GUARA;V’[[D g

DGOV £ RTW TREIL T4 TRLEVTSION MNEETION
“Antenna Specialists” s
Shirt Embdems.

Attractive silk wall bonners.

Colarful

Lot wr nstell @
window streamers.

Winegard

OOLD ANTENNA
% = - New Color'Ceptor display with | teryes teday oo
gold anodized mass. """%’l"'"?""
- 2 . A Y ;‘,@ SV
(oM arit  saec it .} Gold anodized mm&@
—— sample to hond out

on service calls. Hluminated plastic window sign.

T o
Winegard
whiN acwsr ouermie
o0 towa ATIACTON

ar domrwe+ LIFE

WE RECOMMEND

GOLD TV and FM

ANTENNAS

~ast meces
Tvigrm
Wincgard

"

corLO
ANMTENMNAS

Eye-catching GOLD TV ond FM
metal flonge sign. ANTEN‘AS

MHanging store front sign im-
ERPFLEEST. RESEPYION printed with your name.

ALL THESE SALES AIDS FREE —Ask Your Distributor

DEALER NAME

Special truck decals. e -

September, 1957/PF REPORTER 21



“\TS A WEBSTER CARTRIDGE, SIR.
— EVEN BOWSER
CAN TELL THE DIFFERENce”

Well .. . it only goes to prove Websters give customers a lot
more than they expect from a phonograph cartridge. You can
tell a convincing performance story — no need to get technical
either. Take the Webster Stereo-Ceramic, for example. It plays
the new stereo discs with exceptional brilliance and depth —
standard LP’s and 78’s with higher fidelity than ever before !
And, that’s just one ... all Webster cartridges are star performers.
Recommend and install them every time. It pays!

look for it at your jobber —
NEW WEBSTER SERVICE CENTER

When you see this modern
cartridge merchandiser, you know
youw’ll get fast, efficient service.
Quick-reference chart assures
accurate replacement for nearly
every phono cartridge.

ELECTRONICS DIVISION

WEBSTER ELECTRIC

our RACINE - WIS
th year frankfin adv. ¥.137
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LETTERS

(Continued from page 16)
transistor symbols — or is it in the
“NPN” and “PNP” labels on the sche-
matics?

LYNN D. PEPPERMAN

General Electric Co.
Utica, N. Y.

In the second part of each figure, the
arrow symbol for the emitter of the
transistor was inadvertently turned end
for end when the schematics were drawn.
All the labels and voltage readings on
these illustrations are correct—Ed.

Dear Editor:

The mixed-up Video Speed Servicing in
the June issue was an unexpected help
to me. 1 was working on an Admiral
Model C21-E2 with an intermittent video
overload and loss of sync. While taking
a break after a long bench session, 1
happened to glance at Speed Servicing;
noticing the error, I decided to unscram-
ble the cards. The words on the ZE
15B20-5 card seemed familiar, and it
dawned on me that here was the same
trouble 1 had in the Admiral. I resoldered
the ground connection on its horizontal
output transformer, and my problem was
solved.

If it hadnt been for the mix-up, I
probably would not have noticed the
similarity in symptoms; so 1 would have
wasted a good deal of time checking in
the wrong places. To the editor 1 say,
“May you edit for a long time to come.”

EDWARD W. ATKINSON
Detroit, Mich.

Wish the publisher felt the same way.
In case you missed out, we're still offer-
ing corrected reprints for those who re-
quest them. Also, Volume 3 of “Video
Speed Servicing’’ is now available from
your distributor—FEd.

Dear Editor:

As an ardent reader of and subscriber
to PF REPORTER, I have been meaning
for some time to write and thank you for
giving TV servicemen such a wonderful
magazine. 1 find it good not only for
filling in the gaps left open by the TV
servicing course 1 took, but also for keep-
ing up to date on the newest things in
electronics. It certainly is worth every
penny of the subscription cost — and
much more. You perform a real service
for the industry, and I (for one) surely
do appreciate it.

ToNy Acar
Tulsa, Okla.

Dear Editor:

We appreciate your putting the proper
PHoTOFACT Folder number on each Video
Speed Servicing sheet, since we catalog
all information about a particular TV or
radio chassis under the good old “PF”
number.

Junius D. DeBonis
East Hartford, Conn.

This is just one of several features
we’ve recently added 1o VSS to make it
more useful. By the way, have you no-
ticed that component numbers referred
to in the Speed Servicing sheets corres-
pond to those listed in PHOTOFACT?—FEd.




The industry’s only national program
for quality independent service dealers

Finally, one company, Raytheon, gives you the kind of program
you’ve asked for — the new Raytheon Bonded Dealer Program.

It’s the logical way, the only way, for quality independent dealers
to unite into one strong network. It’s the plan that builds customer

confidence in your service, that builds repeat business for you.

Raytheon’s ALL-STAR sales team will work for you all year "round,
telling families in your area about your Bonded Service. Join the
Raytheon Bonded Dealer Program now, as your answer

to increased profit.

Here’s what you get: Free 90-day Repair Bonds
e Complete local back-up program ¢ National ads with
Dealer Listings ® Free merchandising kit

Mr. William Grey, Dept. 241,
Raytheon Company, 55 Chapel St., Newton 58, Mass.

Yes—I’m interested in taking part in the nationally advertised
Raytheon Bonded Dealer Program. I understand that there are no dues or
fees involved. I am a full-time, independent TV-Radio service dealer.

Firm Name:

Business Address:

City: Zone: State: .

Telephone No.:

Your Signature and Title:
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COMMON TV TROUBLES AND THEIR CAUSES

POSSIBLE
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Television receivers, even though
simplified to the point where they
require only 13 tubes to produce
both picture and sound, are still
complex mechanisms. When some-
thing does go wrong with a televi-
sion receiver, there are a host of
circuits to consider; and it is the
rare individual, no matter how ex-
perienced he may be, who can un-
failingly put his finger on the trouble
right away.

Is there an orderly troubleshoot-
ing process one can follow to save
time and temper — a process that
can be applied to all sets irrespec-
tive of the number of tubes they con-
tain, the types of circuits they uti-
lize, or the symptoms they display?

The answer to this question is an
unqualified yes, and yet it is sur-
prising how few servicemen (expe-
rienced or otherwise) consistently
attack each servicing problem by
following a systematic procedure.
Most men, when you examine the
way they operate, employ a fairly
haphazard approach — perhaps us-
ing several proved shortcuts, but
aside from these, generally impro-
vising as they go along. If these
men would add a systematic pro-
cedure to the experience which they
possess, they would be pleasantly
surprised at how much quicker they
could proceed with their analysis
and discover the trouble.

The goal of this article (and those
to follow) is to establish a general
modus operandi, or a servicing ap-
proach which can be applied in all
instances to all types of receivers,

Fig. 1. A raster with unequal sides is
due to shorted vertical yoke windings.
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irrespective of the symptoms they
exhibit. As the procedure unfolds,
it will be seen to be quite flexible,
enabling you to modify the tech-
nique as required. At all times,
however, the over-all approach will
remain the same.

As a start, let’s assume a defec-
tive set is called to your attention,
either in the home or in the shop.
What do you do first? Begin by
obtaining as much information as
you can from the owner of the set—
even before turning it on. Find out
what peculiar trouble symptoms re-
sulted in the service call. Here are
some important points to check:

When did the symptoms first ap-
pear? Did they develop gradually,
or was the change abrupt?

Has the set ever acted this way
before?

Does this trouble occur on all
channels or only one?

Is there any particular time of
day when this trouble occurs, or is
it always present?

This is an indication of the type
of information that will assist you
in cutting down on service time.
Once you know the history and
background leading up to the trou-
ble, the next step is to place the set
in operation and note the symptoms
firsthand.

Symptoms which may appear in
any television receiver can be
grouped into two categories—those
readily identifiable by the type of
picture and/or sound they produce,
and those which do not give any
initial clear-cut clue as to the loca-

Fig.
ear, suspect a shorted horizontal yoke.

2. When raster width is nonlin-
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tion of the components causing
them. Let us discuss the identifiable
symptoms first, because the operat-
ing procedure we will develop in
tracking down these troubles can
then be expanded to include those
that are more obscure.

An identifiable trouble is one
which will enable the serviceman to
proceed directly to either the defec-
tive component or the section of the
receiver containing the component.
For example, the picture may come
through sharp and clear—but sound
may be absent. In this case, there
is obviously no reason to check
through the RF or IF sections of the
video system or the video ampli-
fiers themselves. Attention should
be concentrated on the sound sys-
tem, from the take-off point to the
loudspeaker. Another easily identi-
fiable difficulty is the similar but op-
posite case where the sound comes
through clearly, but no picture is
obtained. A raster, however, is pres-
ent. Here again, it is generally best
to begin checking the circuits be-
tween the sound take-off point and
the picture tube. Initially, there
would be no reason to go into the
RF or video IF stages.

Other easily identifiable symp-
toms are those which produce fairly
characteristic picture distortions. In
Fig. 1, for example, the picture is
vertically keystoned, a condi-
tion generally attributed to one or
more shorted turns in the vertical
windings of the deflection yoke. A
comparable difficulty in the horizon-

* Please turn to page 83

Fig. 3. A thin horizontal line indicates
trouble in the vertical sweep system.
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Remember when Studebaker first
introduced an automatic shift for
their cars? They must have thought

o

enough different kinds of *----o-
matics” and “Power----s”’ were al-
ready on the market, for they chris-
tened their product just plain
“Studebaker Automatic Transmis-
sion.”

General Electric apparently fol-
lowed a similar line of reasoning in
choosing a name for their new wire-
less remote control for TV sets. This
unit, which is making its first ap-
pearance this fall in the U4 and M35
chassis, is called simply the “G-E
Wireless Remote Control System.”

While this new device has some
characteristics in common with
other types of wireless remote units,
it also employs several design fea-
tures not previously used in the TV
field. Basic specifications of the G-E
system are as follows:

Medium of transmission: Radio waves
(RF).

Operating frequency: 322.7 k¢, modu-
lated by four different audio frequencies
corresponding to the four push buttons
on the transmitter case.

Control functions and frequen-
cies: Receiver on-off, 405 cps: channel-
selector, 375 cps; reduce volume, 345
cps; increase volume, 315 cps.

Transmitter features: One 2N319 pNp
transistor operating as a self-modulating
RF oscillator; 9-volt mercury battery.

Receiver features: Movable ferrite-core
antenna; two tubes (6EW6 and 6EAS8);
self-contained half-wave B+ recti-
fier using a germanium diode; a total of
six relays to perform control functions.

Since the control receivers used in
other types of four-button wireless
remote systems generally have from
six to eight tubes, you may be won-
dering how the G-E receiver can
operate with only two tubes. Here’s
the answer: It doesn’t have a
separate electronic circuit for each
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REMOTE - CONTROL UNIT

relay- control function, as do most
other remote receivers. All control
signals are fed through a single
channel consisting of an RF ampli-
fler, a common detector stage, and
one audio amplifier. The different
signals are separated from each
other in the plate circuit of the final
stage by means of a frequency-sensi-
tive reed reluy. In place of ordinary
contacts, this unit has four flexible
reeds which are mechanically res-
onant to the audio frequencies
generated by the remote transmitter.
Each incoming control signal pro-
duces an alternating magnetic field
in the relay coil, thus causing one of
the reeds to vibrate. When this oc-
curs, the reed intermittently touches
a stationary contact and completes
a low-current circuit through the
coil of another relay. The contacts
of this secondary or “sensitive” re-
lay then close, and the desired action
is accomplished—turning the set on
or off, changing channels, or varying
the volume.

Fig. 1 is a schematic of one of the
four identical reed circuits, and Fig.
2 is an interior view of the control
receiver showing the location of all
relays.

Let’s trace out the circuits which
connect the control receiver to the
TV set, using the simplified sche-
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Fig. 1. Incoming signal makes reed
vibrate, thus applying power to relay.

by Thomas A. Lesh

matic in Fig. 3 as a guide. When the
remote on-off switch on the rear
of the TV set is closed, power is
supplied to the control receiver from
the AC line through pins 2 and §
of the octal plug. The remote system
is then ready to use, regardless of
whether the main power switch on
the TV set is in the on or off posi-
tion.

As shown on the schematic, one
side of the TV power-transformer
primary is connected through this
local on-off switch to either pin 3 or
pin 4 of the remote plug. One of
these pins—it doesn’t matter which
one—must be tied to pin 2 of the
plug in order to place the trans-
former across the AC line. The re-
quired connection is made through
the on-off latching relay in the re-
mote receiver. The contacts of this
toggle-type unit are switched back
and forth between two different rest-
ing positions, alternately making pin
3 and pin 4 “hot” with AC. To turn
on the TV set, it is only necessary to
line up the contacts in the local
and remote sections of the trans-
former-primary circuit to provide
continuity through one of the two
possible AC-return paths.

As a safety feature, the latching
relay is equipped with a thermal
protector which automatically opens
the relay-coil circuit in case of ex-
cessive current flow through the coil.

When the sensitive relay in the
channel-selector circuit is actuated,
its contacts complete the ground-re-
turn circuit of the power-tuning
motor and thus cause it to rotate. It
draws current from a special 24-
volt winding on the TV power trans-
former, not shown in Fig. 3. The
power-tuning mechanism is general-
ly similar to the one in G-E’s Chas-
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Fig. 2. Remote-control receiver has two tubes, six relays,
and remote volume control operated by a small motor.

sis U3, which was described in this
column last May. However, the new-
er unit features a different arrange-
ment for presetting the fine tuning,
as well as a “trip-proof” switch to
protect the tuning mechanism from
damage which fine tuning is being

adjusted.
When either the “plus” or
“minus” volume relay is operated,

one of the windings of a special re-
versible motor is connected across
the AC line terminals via pins 2 and
5 of the remote plug. This motor
turns the shaft of a potentiometer,
which regulates the audio volume
by varying the DC screen voltage
of the sound IF tube. Since the G-E
remote system uses RF transmission
instead of acoustic waves, the con-
trol signal can be transmitted as
long as necessary—and then cut off
at any desired instant. This enables
the user to adjust the remote volume
control with a great deal of preci-
sion.

The motor turns the potentiom-
eter all the way through its range
in a matter of a few seconds. At the
end of rotation, the slider strikes
against a mechanical stop. This is
sufficient to stall the motor; no
clutches, limit switches, or similar
devices are needed. In order to turn
the control back in the opposite di-
rection, the user must press the
other volume button on the remote
transmitter.

The control receiver is a relatively
simple device as far as its electronic
circuits are concerned. The plug-in
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antenna assembly functions as a
tuned tank in the grid circuit of the
6EW6 RF amplifier. Output of this
stage is coupled to the detector (tri-
ode section of the 6EA8) by a
double-tuned transformer. Since the
detector develops a high level of grid
bias when a signal is present, the
triode conducts only on positive half-
cycles of the input signal. The result-
ing rectified output is coupled from
the plate of the detector to the grid
of the audio amplifier (6EA8 pen-
tode section). Included in the RC
coupling network 1is a sensitivity
potentiometer which serves as a sort
of “drive adjustment” for the audio
stage.

The single transistorized stage in

TO SCREEN 155 XCN - OFF
OF 6AU6A

SOUND IF

Fig. 3. Circuits associated with octal
nects General Electric wireless remote receiver to TV set.

TV SET FUSE

REMOTE
RECEIVER

plug which con-

the transmitter (Fig. 4) is a com-
mon-emitter circuit including tuned
elements for both RF and audio
frequencies. An isolated tuned cir-
cuit, including the secondary wind-
ings of collector transformers T1
and T2, is resonant at 322.7 kc. A
signal of this frequency is fed back
to the transistor’s base circuit
through a tickler winding on TI1,
thus sustaining RF oscillation. The
ferrite-core transformers T1 and T2
(long rods in Fig. 5) function also
as a transmitting antenna.

The audio oscillator is a Hartley
type; in Fig. 4, note that the emitter
is returned through the battery cir-
cuit to an intermediate tap on the

* Please turn to page 81
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Fig. 4. Transistor circuit in transmitter is combination RF and AF oscillator.
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The scope ts a valuable instrument
in electronic service work, especially
if jt is used correctly. A large part
of correct usage depends on the
choice of accessory probes. Proper
construction of probes is important,
too; for example, every probe should
be fitted with a coaxial lead no more
than 3’ to 4’ in length. 1| you have
trouble remembering which probe to
use in various applications, the probe-
usage chart given here will be a valu-
able asset.

N SCOPE
=5 DIRECT
100 MMF 100K
f +—AAN
e SCOPE
IN DETECTOR
wee A& QLK
g —-

100 KC TO 250 MC DEMODULATOR PROBE
WITH NARROW-BAND OUTPUT

VIDEQ DETECTOR
TYPE D‘I ODES
10 MMF
IN x 2k SCOPE

20-50 MC DEMODULATOR PROBE WITH
WIDE - BAND OUTPUT
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Selecting the fropen

PROB USAGE CHART
CIRCUIT

PROBE WHY

Video Detector | Low-Capacity To ellmlnate‘capac]tlve foading and the resultant signai distortion,
Video Output Low-Capacity as above
AGC Keyer Low-Capacity To prevent circuit loading and introductlon of signal phase shift.
Sync. Low-Capacity To eliminate instabillty that might be Introduced by probe loading. ]
Nolse I'nverter : L.DW'CW‘C"Y To eliminate phase shift caused by capacitance of direct probe.
Vert. Output Low Capacity To divide signal and avoid scope being overdriven,
Vert. Oscillator Low-Capacity To prevent probe capacitance from shifting frequency.
Horiz. AFC Low-Capacity s above
Horiz Oscillator Low-Capacity To prevent clrcuit loading and oscillator detuning.
Horfz, Output Low-Capacity ' {grid only) To prevent circuit loading and reduced grid drive .
Low-Voltage Direct Low-Impedance, low-frequency circuit best handied with direct probe.
Video IF Demodulator Detect IF signal and provide a response within scope's bandpass.
Tuner Isolation Reduce noise plckup and make marker pulse easier to see (alignmant)
Video Detector I'solation as above
Color Sync. Demodui ator (single ended type) To provide & signal within scope's bandpass.

Caution 1. Never apply any of these probes to points In the circuit that have AC, DC, or pulse voltages

In excess of the rating of the probe’s input component,

THE SIMPLEST PROBE

The Direct PrOBE is the simplest of them all, and may be
constructed in one of several different ways. It may consist solely
of a piece of shielded cable with spade lugs on the scope end and
alligator clips on the other—or, you may need co-axial or banana-
plug connectors on the scope end. A dummy probe tip and a 10”
wire complete with alligator clip terminating the braided shield
makes a very good direct probe.

100-kc to 250-mc DEMODULATOR

This DEMODULATOR PROBE can be used at frequencies between
100 ke and 250 mc, and the demodulated output can be any
frequency between 60 cps and about 8 ke, The unit is useful in
signal-tracing video-lF stages and TV tuners, as well as in check-
ing bandwidth in the chrominance sections of a color receiver.

20-50-mc DOUBLER-TYPE PROBE

This DousLER-TYPE DEMODULATOR PROBE has a much nar-
rower bandpass than the single-ended type, but it offers about
twice the signal output. It is excellent for all forms of trouble-
shooting in video IF and other circuits in the 20- to 50-mc range.



SCOPE PROBE

10K TO 100K
- AANY - -
IN SCOPE IN SCOPE
ISOLATION COMBINATION
| SOLATION-DI RECT
ISOLATION PROBE
This is also a direct probe with a 10K to 100K resistor in series with the
“hot” lead. Tt is usually specified for RF and IF sweep alignment. A VIVM
probe of the “Uniprobe” type would permit both DIRECT and IsoLATION probes
to be contained in a single unit. The desired probe type could then be obtained
with a simple turn of the tip, or a flip of a switch.
-
—“‘—] S e T | cl -I
ol TAEE OF WALUES FIR LOW-CEPACITY PHOBLE ] " e
- "";"["* T 2 " SCORE IMPEDARCE Mmoo e i Rl i ;IE:E
—r v LG | 3-03 § IN ! SCOPE
- 02 SEOPE L UEE':.H'H L WLG KN e Mg |
Rz i 2 NIGOHMS 7N |i-weE| K : i i -
- e T Momns |3 DG [a o mmE|
3 o HIGH-| MFEDANCE TYPE
101 LOW-CAPACITY LOWi-CAPACITY

THE MOST USEFUL PROBE

The Low-Capacity ProBE (with 10:1 attenuation ratio) is the most im-
portant accessory you can have for your scope. Its design is such that the output
signal is one-tenth of the input, and thus it offers only one-tenth as much circuit
loading as a direct probe. This is desirable even at the expense of a 90%
signal loss.

Low-capacity probes have two general configurations. The simpler design
offers higher impedance and correspondingly less circuit loading, but may
have an attenuation factor other than 10 to 1, making it more difficult to calculate
peak-to-peak signal measurements.

In either probe circuit, R1-C1 should equal R2-C2, and the value of R1
should be ten times that of R2. The combination of R2-C2 in the simpler circuit
matches the impedance of the cable and scope. For the more elaborate probe,
R2 always equals 1/9 of the scope’s input resistance, and C2 is the total of the
cable and scope input capacitances (no physical capacitor is used). The most
common values for R1, C1, and R2 used in 10:1 probes are given in the table.
Choose the values to match scope input impedance.
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Vertical sync compression in this video-
detector waveform was caused by circuit load-

< ing with a direct probe. Using this type of
probe to monitor the video signal could cause

you to erroneously assume there is trouble
in the tuner or video-II strip.

When a low-capacity probe is used to view
the signal at the video detector, there is no

circuit loading and you therefore get a true }
picture of tuner and IF operation,

The detected IF signal, when using the
single-ended demodulator probe, shows very
prominent low-frequency response. High-fre-

< quency portions of the signal are greatly at-
tenuated; thus, this type of probe is useful
l only when the modulating frequency is low.

When using the doubler-type probe, the
detected IF signal is very nearly identical to
the video- detector output. Naturally, it is
smaller by a degree, depending on the stage
being examined. A small loss of high-frequen- }
cy information is indicated by the lower rela-
tive amplitude of the horizontal sync pulses
when compared to the vertical pulses.

A small marker pip or dip would be very
difficult, if not impossible, to locate among
the “grass” on this video-IF response curve.

< The grass is due to pickup of the 15,750-cps
energy radiated by the horlzontal -output and

high-voltage circuits.

This video-1F curve has much less “grass”
because an isolation probe was used. The
series resistance in the probe is frequency- }
discriminating, and affects high frequencies
without disturbing low frequencies.



PROFIT PROFESSIONALLY ON EVERY CALL WITH

”/ m LOW-COST PROFESSIONAL
-5 Model 550 DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Every service-technician now can easily check
tubes the B&K professional wey! Only with a genuine
dynamic mutual conductance tude tester can you make
a complete and accurate test ander the actual
dynamic operating conditions of the TV set. The
compact new ‘550’ is not jus- an emission checker.
It completely checks more tubes faster—with
laboratory accuracy. And the cost is so amazingly
low, it pays its way over and over again! Take a tip
from thousands of professionel servicemen—use
B&K Dyna-Quik. There is nothing like it.

bdl,
FBE. ® ﬁr"gm

NEr $”99—5 ]‘E%!Emﬂ E

[, Get More for Your Money
s
MODEL 550 DYNA-QUIK TUBE TESTER

—IN SPEED, ACCURACY, AND VALUE
Tests Each Section of Dual-Section Tubes Separately

Model 550

L
E

o

Save Customers
—SAVE CALL-BACKS, SAVE COST

Greot new value in professional quick-check at small cost.
Provides more tube sockets to test more tubes faster.
Accurately checks most of the TV and radio tubes usually
encountered in everyday service work. Tests each sec-
tion of dual-section tubes seporately. Measures true
dynamic mulual conductance. Checks tubes for
shorts, grid emission, gos content, and leckage. Com-
pletely tests each tube in seconds, checks average TV
set in a few minutes, in home or shop. One switch tests
everything. Fast, convenient reference listings on socket
panel. Patented circuit provides automatic line voliage
compensation. 7-pin and 9-pin straighteners on panel.
Handsome, luggage-type carrying case. Net, $1 1925

Sell More Tubes

—MAKE MORE MONEY PER CALL

MODEL 650 DELUXE DYNA-QUIK
Today’s Finest Portable Tube and Transistor Tester

Accurately checks over 9% of the tubes most widely
used in television receivers, plus populor home and port-
able radio tubes. Tests over 600 tube types. Lists over
125 most popular tube types, with settings, on socket
panels for maximum operating speed. Complete listing
in fast, index-type selector. Measures true dynamic
mutual conductance. Tests each section of multiple . ;s
tubes separately for GM, Shorts, Grid Emission, Gas . . Model 650
Content and Life. Includes 16 spare sockets and ample
filament voltages for future new tube types. Transistor
Section checks transistors, diodes, and selenium recti-
fiers. Luggage-type carrying case. Net, $169 923

BaK MANUFACTURING CO.
3726 N. Southport Ave. e Chicago 13, lllinois

See Your Distributor or Send Now for Bulletin 5T24-R Canada: Atlas Rodio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters,, 277 Broadway, New York 7, U.S.A.
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: Dealer JOHN G. ALTMEYER Says...

‘"Mallory Components are Best

John G. Altmeyer serves the North Shore area of Chicago
from Beckers in Evanston. Starting in the business while he
was in high school, John became a service technician and
later, service manager. After fourteen years as service
manager, he took over ownership and has headed Beckers
far the past six years.

In addition to having two men working full time on auto
radio servicing, John’s business averages 40 TV calls a day.
Over the years, Beckers has built a strong reputation for
integrity and dependability among its many customers,

P. R. MALLORY & CO.. Inc., INDIANAPOLIS 6, INDIANA
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for Modern Equipment “Trouble Spots

292

“*Modern car radios—for example—need quiet vibrators ... that’s why we replace with Mallory.

Today’s automobiles are engineered for a quieter, more pleasurable ride. A noisy
vibrator in a car radio stands out immediately. Our servicemen use Mallory Vibrators
for all replacements. We've found that they’re quieter and more dependable. The
Mallory buttonless contact design adds to their longer, trouble-free life.”

Whatever component you need for servicing—capacitors, controls, resistors, silicon
rectifiers or batteries—you get the highest quality at sensible prices from Mallory. It's
the widest line of parts in the industry . . . and every model is service-engineered to
assure you that each job is right the first time, every time.

Stop Callbacks with These Quality Mallory Produets...

Gems—5 rugged, moistureproof,
Mallory “Gem’ tubular capacitors
in an easy-to-use dispenser that
keeps your stock fresh and clean—
easy to find—no more kinks in lead
wires. They're your best bet for
outstanding service in buffer, by-
pass or coupling applications.

®Trade Mark of Radio
division of P. R. Mallory & Co. Inc.

RMCDiscaps®—areaproduct of the

world’s largest producer of ceramic
disc capacitors. Long the original
equipment standard, Mallory

RMC Discaps are now available
for replacement. They come in a
handy 3"’ x 5" file eard package ...

easy to stock, simple to use.

Materials Company, a

FP Electrolytics—The Mallory FP
—the original 853°C capacitor—
now has improved shock-resistant
construction and leakproof seal. Its
etched cathode construction—stan-
dard in all FP's—assures hum-free
performance. High ripple current
ratingsfit thetoughest filter circuits.

Sta-Loc* Controls—New Sta-Loc
design enables your distributor to
custom build, in just 30 seconds,
over 38,000 combinations—elimi-
nates waiting for out-of-stock con-
trols. You can replace the line
switch by itself, without unsolder-
ing control connections.

Gold Label* Vibrators—On critical
auto radio servicing, use the
Mallory Gold Label Vibrator. It
gives longer, trouble-free service
life. Mallory Gold Label Vibrators
feature Mallory exclusive button-
less contact design.

*Trade Mark

Silicon Rectifiers—New Mallory
design gives far longer life, lower
forward voltage drop, and reverse
leakage current than conventional
types . .. exceed the requirements
of military humidity tests. In con-
venient kits for replacement of
selenium rectifiers in radio and TV.

September, 1959/PF REPORTER 33




QUICKER SERVICING
3K
IF 470 mmf =

INPUT +{ | _I_ -
12

SIGNAL 12

9Y

}g(;w PIN 9 OF
= o SYNC SEP
',:f;c MAM 100 275V
_L 2.2 meg mmf
10000 2470K
mmf l:
L5 meg
680K HORIZ
{ OUTPUT
001 TRANSFORMER
- AGC 1000V
KEYER
PLATE
Fig. 1. AGC-controlled first IF stage has positive voltage on its grid.

running down

TROUBLE

by Calvin C. Young

The customer’s original complaint
was “buzz in the sound and picture
distortion.” On the initial service
call, tubes were substituted in the
tuner, video-IF, video-amplifier and
AGC stages. This reduced the trou-
ble symptom, but there was still a
tendency toward buzz on strong
signals—even after the AGC and
noise-inverter controls were ad-
justed.

Since the receiver wasn’t perform-
ing perfectly, the customer agreed to
a shop repair. In the shop, the initial
step was to pull the service data
from the file and study the AGC,
tuner and video-IF circuits (see Fig.
1). The first thing that caught my
eye was the positive voltage reading
shown at the grid of the first video-
IF stage. The mere fact that the
control grid of an AGC-controlled
IF stage was normally operating at

PICTURE CARRIER
/ 100

I

90%

SOUND
CARRIER
N

Ay
.2(,\«1\ 0

Fig. 2. Distorted response curve noted
in set with symptoms of AGC trouble.
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a +9-volt level started me wonder-
ing about the sanity of the design
engineer. However, I then noted
that the cathode reading was +11
volts, and 1 realized that the stage
was designed to operate at a reason-
able bias level. Furthermore, I knew
the set had worked normally (made
the original installation and setup
adjustment on this one myself), and
the design had to be a workable one,
so I pitched right into the problem.

Even though tube substitution in
the home had failed to shed any
light on the problem, the tuner,
video-IF, video-amplifier and AGC
tubes were checked with the shop’s
tube tester for gas, leakage and Gm.
The RF amplifier, 1st video IF, and
video amplifier ali checked defective
(interelectrode leakage or gas) and
were replaced. Naturally, this didn’t
repair the trouble; but at least it
didn’t leave symptoms in the circuit
to camouflage the location of the
real culprit.

Since this was one of those “just
not quite right” type of troubles—
where everything works, but not
good enough—I felt the solution to
the problem would involve more
than just a bad capacitor or off-

value resistor. Nevertheless, 1 made
the usual standard checks of the
AGC filters, video-detector crystal,
video-bypass capacitors, and com-
ponents associated with the keyer
stage. This failed to produce even
a hint as to the source of the trou-
ble. Voltage checks in video-IF,
video-amplifier and AGC-keyer
stages also indicated that everything
was working fine.

Finally, I even disassembled the
tuner and made the usual checks for
poor contacts and burnt or off-value
resistors — still no results. 1 had
made progress though, since 1 knew
what the trouble wasn’t. In fact, I
now felt it was isolated to an align-
ment condition.

When the alignment equipment
was warmed up and operating stab-
ly, the necessary connections were
made to permit viewing the over-all
IF response curve. What an unholy
mess this revealed—a big dip in the
center of the curve and very peaked
response on the video carrier side as
shown in Fig. 2. Just to make sure
our equipment wasn’t causing part
of the curve deformity, I rechecked
the instructions relative to dummy
antenna, bias, isolation, etc. Every-
thing was connected as specified.
Now I was sure poor alignment was
causing the trouble.

Not knowing whether the mis-
alignment was caused by component
aging, a defective component, or by
“twiddling,” 1 could only pitch in
and hope for the best. When adjust-
ment of the over-coupled transform-
er (detector input) and four stag-
ger-tuned circuits (all of the tuned
circuits except the traps) failed to
completely restore the curve to nor-
mal, I suspected someone had been
“twiddling.” (Grid and plate cir-
cuits could change with tube re-
placements, but this is highly un-
likely where traps are concerned.)
Adjustment of the traps and a slight
retouch of the previously-adjusted
plate and grid coils finally brought

— 100

PICTURE
CARRIER
/

SOUND
CARRIER
N

10%

Fig. 3. Normal curve has sound carrier
at 10% and video carrier at 50% level.



HAVE A CLEAR PICTURE EVERY TIME!

Install General Electric Service-Designed 6BZ6’s and 6CBE6-A’s for
optimum AGC performance in all signal areas!

Strong signal or weak, these Gene-al Elec-
tric video IF-amplifier tubes do tae same
fine job. Grid characteristics are closely con-
trolled over the full operating carve, in
order that the 6BZ6 and 6CB6-A may show
proper response to widely varyirg AGC
voltages. Give your customers real-life TV
whether reception is strong, intermediate,
or fringe-area!

Goadwill grows, czllbacks arse less when
you replace with Servicz-Designed 6BZ6’s
and GCBG-A’s—built and testec to perform

‘efficiently under «ll condizions! These im-

proved pentodes pay off in setter TV -hat
brings new business t> your door. See your
G-E rtube distributoc! Dlstridator Sasles,
Electronic Components Ditisior, General
Electric Company, Oweazbora, Kentucky.

Frogress Is Ovr Most Important Prodvct

GENERAL &3

ELECTRIC

2.181-207
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No. 8666 6 oz. Dealer Price 99c

FASTER ACTING TV
TUNER CLEANER

NEW AND IMPROVED FORMULA

Stop radio and television control noises with the easiest-to-use,
greatest time and money saver ever developed for the serviceman.
Cleans and lubricates with one lasting p-o-o-f. It’s the genuine and
original G-C SPRA-KLEEN, sold by jobbers everywhere.

Best and Easiest-To-Use Control Cleaner!
GENERAL CEMENT MFG. CO.

division of GC—Textron Inc.

West Plant: Los Angeles 18, California Main Plant: ROCKFORD, 1ILL,, U.S.A.

%
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the curve back to normal (see Fig.
3).

Just to be on the safe side, I also
checked tuner alignment. Since the
response curve was tilted on low-
band channels, I made a few touch-
up adjustments. The small amount
of adjusting required on the tuner
ruled out twiddling, so I reasoned
that tube replacement had affected
tuner alignment slightly.

To test the repair, I then con-
nected the set to the outside an-
tenna system and tuned in the
strongest local station. The AGC
and fringe-lock controls now pro-
duced normal changes in picture
and sound when they were adjusted;
i.e., the AGC control range would
white out the picture at one extreme,
vary the degree of picture contrast
in the center portion, and black out
the picture at the other extreme set-
ting. The fringe-lock control caused
the picture to bend when adjusted
toward the fringe position. The
sound developed a trace of buzz at
AGC-control settings which pro-
duced excessive contrast, which is
the normal condition.

While we have just dealt with a
case wherein alignment cured a very
nasty AGC trouble, let’s not get the
idea that this will always be the case.
The real story is not that the trouble
was repaired, but how the service-
man went about locating its cause.
If he hadn’t checked things in an
orderly and calculating manner, he
might never have reached the con-
clusion that alignment was the
source of his trouble.

For those who feel that the stand-
ard procedure of clamping the AGC
line was overlooked, let’s say briefly
that this test wasn’t tried since the
voltage on the control grid of the
first video-IF stage was positive.
After the set was repaired, however,
I did a little checking and found
that, after disconnecting the coup-
ling capacitor (C24 in Fig. 1) from
the AGC-keyer plate, a negative
voltage could be applied to the plate
of the keyer tube to effectively clamp
the AGC line. The voltage required
was quite high, though; I used a
67.5-volt battery and a l-meg po-
tentiometer for the bias pack.

Grille Cloth Installation
Installing a strip of one of the new
plastic grille-cloth materials can
make a very noticeable improve-




Before a BUSS or FUSETRON fuse
ever leaves the plant, it must meet
our high quality control standards.

Each fuse is tested in a sensitive
electronic device that automatically
rejects any fuse not correctly cali-
brated, properly constructed and right
in all physical dimensions.

Thus . . . by selling and installing
BUSS and FUSETRON fuses you
have one more way to help safeguard

your reputation for service and

reliability.

To Assure You Safe,

Trouble-Free Electrical Protection

every BUSS Fuse is electronically tested!

Complete Line For
All Your Fuse Needs

Single-element fuses for circuits
where quick-blowing is needed.

Single-element fuses for normal

circuit protection.

Dual-element, slow-blowing fuses
for circuits where harmless current
surges occur.

Indicating fuses where signals must
be given when fuses open.

BUSS fuses range in size from 1/500
amperes up — and there’s a companion
BUSS line of fuse clips, blocks and
holders.

Your customers Know
and prefer BUSS fuses

The ready acceptance of BUSS
fuses is built on the millions upon
millions of BUSS fuses used in homes
and industry over the past 44 years.
When you furnish BUSS, your custom-
ers instantly recognize that you are
providing them with the finest elec-
trical protection possible.

For more information,
write for BUSS bulletin SFB.

BUSSMANN MFG. DIVISION,
McGraw-Edison Co.
University at Jefferson, St. Louis 7, Mo.
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BLONDER-TONGUE

B-24
POW-R

BOOSTE

@"F\\\_ﬁ 5

*2

lLst

it’s a powerful booster =~ -
...or an amplified coupler!

provides sharp, clear TV pictures on
1, 2 or more TV sets with only 1 antenna

STRAIGHT.THRU
ANT tsET
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[@eoi"weheol
i

courLE.TWO
ANT z.sE7

fo'ee one@o_

STRAIGHT.THAU
a.3ET coUrLER
ANT asuTs

14
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Employs new frame-grid tube 6DJ8 new circuitry to achieve highest signal
gain and “lower-than-cascode” noise factor. Provides full broadband ampli-
fication covering low and high VHF channels. May also be used as FM-TV
coupler. Features “NO-STRIP” 300 ohm terminals for positive, electrical
contact in seconds. Has “on/off” switch.

Improve TV reception today on 1, 2 or more TV sets with a single antenna.

- 9 Alling Street * Newark 2, N. J.

In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: Morhan Export Corp., N. Y. 13, N.' Y.
hi-fi components e UHF converters » master TV systems o industrial TV cameras « FM-AM radios

‘straight-thru’ circuit provides up to 10 db
gain as a powerful one-set booster

‘couple-two’ circuit provides up to 5 db gain
(per set) as an amplified two-set coupler

‘straight-thru’ circuit and B-T 4-set coupler
provide no-loss 4-set distribution system

Available at parts distributors. For details write: pr-9

BLONDER-TONGUE LABORATORIES, INC.
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/| |_DECORATIVE
" TRIM

STAPLES
:;-"'UNDER

TRIM
WEAVE IN
GRILL CLOTH

Fig. 4. Use decorative trim to hide
staples used for installing grille cloth.

ment in the appearance of an older
model TV, radio or hi-fi set. The
actual installation is a relatively
simple process, although it varies
somewhat with the particular job. If
speaker-board mounting permits, re-
move it, pull the cloth around all
four sides, and staple it in place
from the rear. Make sure to get the
weave straight for appearance’ sake.
If the speaker board can’t be re-
moved, staple the cloth to the front
at the outer edges, and install a nar-
row decorative trim strip to hide the
staples as shown in Fig. 4.

One pitfall to avoid: think twice
before you install light colored cloth
over a light colored board. If you
don’t, the speakers will stick out
like a sore thumb, as they do in Fig.
5. The remedy is simple; merely
paint the speaker board with a flat
black paint before installing the
grille cloth.

Battery Lives Forever

Old soldiers aren’t the only things
that never die; Sonotone’s new re-
chargeable flashlight pack is re-
ported to have a useful life of 15 to
20 years in normal service.

This battery pack (Fig. 6) should
be a boon to the TV serviceman. If

Fig. 5. Paint speaker board black when
installing a light - colored grille cloth.
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DF-1
ONLY $7950

Here is Jensen’s latest ““bookshelf” size speak-
er, ancconomically priced full two-way system
featuring wide frequency range ahd excep-
tional, clean bass response down to 36 cycles
due to the new FLEXAIR* woofer in tube-
vented BASS-SUPERFLEX* enclosure. New
direct radiator tweeter with crossover at 2,000
cycles carries the response smoothly out to
14,000 cycles. Enclosure is fine furniture
crafted of rigid 34" sclected vencer plywood

JGII&EII

OIVISION OF THE MUTER COMPANY

y /) viel e

YOU SHOULD KNOW
: THERE IS SOMETHING BETTER

- “vng ‘%n ;1\- 3
¥ iy f St

’4, E“ }ﬁv joeead ,,, y, 2 "u!" ,{s et o
Ty e Y e b8

in choice of Walnut, Tawny Ash or Mahogany
finished on four sides for horizontal or vertical
placement. Genuine matching hardwood front
frame with sculptured, curved lines and choice
fabric grille cloth provide a graceful, distin-
guished appearance. Use a single DF-1 as an
excellent monophonic system or low cost
stereo add-on, or a pair for your stereo sys-
tem. Speaker system also available in kit form.
Write for Brochure KP

*T™m

September,

WITH
NEW

"FLEXAIR"
WOOFER

1959/PF

2-WAY HI-FI LOUDSPEAKER SYSTEM

BurToN BROWNE ADVERTISING

Mustrated with ST.972
Accessory Floor Base
{order separately}

MANUFACTURING COMPANY

6601 S. Laramie Avenue « Chicago 38, lilinois
In Canada: J. R. Longstaffe Co., Ltd., Toronto
In Mexico. Radios Y Tefevision, S. A., Mexico, D. F.
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IMPORTAN'I' NEW

SAMS BOOKS

101 Ways to Use Your

Signal Generator”
by Bob Middleton

The most practical and
complete guide to the full-
est use of your signal gener-
ator. Covers all common
and many uncommon ap-
plications. Each use is
clearly described, with full
data on connections re-
quired, additional equip-
ment needed, proper test
procedure and evaluation
of results. Specific sections cover uses of the
signal generator for antenna tests, AM-FM
receiver tests, TV set tests, component tests,
etc. Over 100 illustrations. Invaluable for tech-
nicians, engineers, students and experi- 5200
menters. 128 pages. 514 x 814”. Only. .

"How to Save Time Analyzing

and Tracing TV Circuits’’
by Milton S. Kiver

All-new second edition of
Kiver’s popular book de-
scribing his famous proved
methods for fast, accurate
diagnosis and solution of
TV service problems.
Chapters cover: Differ-
ences between Schematics
and Sets; Following the
DC Power Lines of a Set;
Where the Boost Voltage
Fits In; The AGC System;
In and Around the Deflec-
tion Systems; First Things
First; What to Do When You Meet an Un-
familiar Circuit; How to Find Your Way Around
Printed Circuits. This practical book belongs in
the reference library of every technician 5350
and student. 160 pages; 815 x 11”. Only. .

“Electronics Reference Data”

New Volume 2. Valuable
reference compilation cov-
ering dozens of important
subjects. Includes sections
on: antennas and trans-
mission lines; UHF tele-
vision; circuit design (mag-
netic, dielectric and tube-
less amplifiers); audio
measurements; radar;
meters and measurements;
specialized application and
development (microwave
tubes, RF transistors,
traveling wave amplifier,
etc). A profitable reference book for technicians,
engineers, Hams and students. 128 pages; 5250
8% x11”.O0nly......................

HOWARD W, SAMS & CO., INC.
° i

rder from your Sams Distributor today,
l or mail to Howard W. Sams & Co., Inc., Dept. 3-J9 I
2201 E. 46th St., Indianapolis 6, Ind.
Send me the following books: I

[ *101 Waysto Use Your Signal Generator™ (TEM-4)
O "How to Save Time Analyzing TV Circuits” {JA-2)
I O “Electronics Reference Data—Vol. 2" {ERA-2}

l $___ enclosed. [J Send Free Book List

i
i
Nome =
i
i

City Zone. State
L me mm (outside U.S.A. priced slightly higher) ma —J
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Fig. 6. Sonotone rechargeable 3-volt
pack compared to 2-cell flashlight.

you've ever been on a home call and
needed your flashlight to locate the
keyway on a 9-pin tube socket, only
to find the batteries “shot,” the re-
chargeable feature is sure to be of
prime interest to you. With the new
Sonotone battery, you just unscrew
the cap, and insert the exposed male
plug (Fig. 7) into the nearest AC
outlet. In about 5 minutes or so, the
battery will be recharged enough to
complete the job. You could use
this waiting time to clean the CRT
screen or tuner contacts, or per-
form other small necessary jobs,
thereby eliminating lost time.

To completely recharge the bat-
tery, leave it plugged into an AC
outlet overnight. A six to eight hour
charging period is usually sufficient
to restore the battery to full charge,
although longer charging periods
won’t damage it.

You dealers that feature walk-in
sales items should be interested in
stocking these rechargeable batteries
for resale to your customers. As a
matter of fact, you can sell them
while making home calls without
half trying. They are both shock-
proof and leakproof, and have a
recommended consumer price of

$7.95. A
N o

"2

RECHARGE
L Nuanr BAA?'EELRE

o

Fig. 7. Simply plug the Sonotone battery
into a 110-volt outlet to recharge it.

A Profitable
New Field!

INDUSTRIAL
ELECTRONIC
SERVICING

witII

OHMITE
~QUALITY
— — - Components -

o

*

Industrial electronic servicing
is profitable new business for
you. Especially when you
stock and replace with de-
pendable Ohmite components

. the line your industrial
customers know and prefer.
Service such industrial equip-
ment as mobile radio, aircraft
and marine radar and radio,
electronic controls for fac-
tory processes and automa-
tion, industrial P.A. and inter-
com systems, and—medical
and dental electronics.
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. RESISTORS I
Vitreous-enameled,

power-type units l
designed to with-
stand high temper-

atures, In 3, 5, and I

10-watt sizes,

BROWN DEVIL® l

|

I

I

I

I

|

I

I

4

RESISTORS
Vitreous-enameled,
| In 5, 10, and 20-

watt sizes.

\ LITTLE DEVIL®
= COMPOSITION
RESISTORS
Meet all MIL-R-
11A requirements.
Avallable in Y49, Y4,
Yo, 1, and 2-watt
sizes in all standard
EIA values.

MOLDED
COMPOSITION
POTENTI-
OMETERS

TYPE AB
Resistance material
is solid-molded,
noise-free. Rated
at 2 watts.

I
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I
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| AXIAL-LEAD
I
I
I
|
|
I
I
I
I
I
|

Write for Stock Catalog 28

L'—___T

DEPENDABLE  ° ~ o
RESISTANCE & &
UNITS “

OHMITE MANUFACTURING COMPANY
3644 Howard Street, Skokie, lllinois
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Y more good reasons for
------always saying:

f
CLAROSTAT

NS ®

DOVER, NEW HAMPSHIRE
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See the Latest,
Most Up-to-Date Method
of Servicing TV Horizontal
The Sweep Troubles

ioneer 250
HORIZONTAL SWEEP
QUANTALYST...éy

¥ _"'
Only $109% et
FEATURES NEVER BEFGHE:-UFFEHE&

IN ANY INSTRUMENT

TESTS THE ERTIRE SWEEP SYSTEM
IN-CIRCUIT TRECEIVER 0N}

NO NEED FOR CHASSIS REMOVAL

SIMPLY PLUG INTO DAMPER AND
HORIZONTAL AMP. TUBE SOCKETS

e o e

7[0«/ BEING SHIPPED
TO YOUR DISTRIBUTOR

TYPICAL
HORIZONTAL SWEEP
CRrRCUIT

W.Y.RECT,

DYNAMIC IN-CIRCUIT TESTS . ..
(RECEIVER ON)
. Flyback Tr 10. Gas
(Shorted Turns) (Screen Re-emission)
Yoke 11. Amplifier B+ Ripple
12. Amplifier Heater Voltage
LR 13. Damper Heater Voltage

b

3. Flyback-Yoke Match 14. Amplifier Screen Voltage

4. Yoke Inductance (mh) 15. Amplifier Screen Condenser
S. A.F.C. Sync. Range 16. Amplifier Cathode Voltage

6. Freq y (cps) 17, ier Cathode

7. Oscillator A.C. Qutput 18. Oscillator Coupling Condenser
8.

9.

. Amplifier Cathode Corrent 19. Boost Voltage
. Amplifier Grid Condition 20. B+ Voltage

STATIC CIRCUIT TVESTS (RECEIVER OFF)
21. Boost to B+ Resistance
22. Boost to Common

23. Screen Resistance
24. Cathode

White oept. pr-9
ELECTRONIC RESEARCH, mc.

DOSS

B20 BALTIMORE = KANSAS CITY 5, MOD.

far complete .nformaﬂn “including
FREE Quantalyst Trouble-Shooting
wnhart—glunire%uest Folder MP2
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DOLLAR & SENSE '
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What—Me Sell? If you shy away
from the thought of performing a
sales function, you have plenty of
company. There aren’t many good
technical men who enjoy (or have
the aptitude for) the aggressive, per-
suasive type of selling. In fact, TV-
appliance stores frequently discour-
age their service employees from
this kind of activity. If an outside
technician sees an opportunity for
sale of an appliance, he’s often asked
to pass along this lead to the regu-
lar sales force instead of handling
it himself.

But this doesn’t slam the door on
all selling efforts by technical men.
The low-pressure type of salesman-
ship, known as “suggestion,” lends
itself beautifully to use on service
calls. Mr. C. W. Dunlap, a parts
distributor in Stockton, Calif., has
pointed this out very aptly in a
newsletter he sends to his service-
dealer customers:

“Your right foot and your left
foot as you approach a customer’s
door enjoy a unique selling situa-
tion. You have no barrier to break
down, nor must you resort to “fast
talk” to gain your customer’s atten-
tion. Quite to the contrary, the cus-
tomer awaits your arrival. Your
technical background and “know
how” has been requested by the
owner of a radio or TV set. This
immediately places you in the role
of the expert. Take one moment to
analyze the situation.

1. You are called into the home as
an expert because of your spec-
ialized knowledge.

2. Your customer will listen to
what you suggest.

3. Pre-selling and promotion of a
product by the brand-name man-
ufacturer has already occurred,
and the technician, by reminding
his customers of the brand-name
products he represents, has
gained a unique selling situation.
“Suggestion selling” calls for
initiative, and it is a great profit
power potential and a valuable

assist for increased profits.”
Note one point: You have to take
the intiative in order to reap the ad-
vantages of selling by suggestion.

Direct Mail — To Where? The
other morning, I took in my mail as
usual. With a well-practiced gesture,
I deftly dropped the supermarket
coupons,  “Occupant” items, etc.,
into the wastebasket; then 1 settled
down to read the ‘“real” mail.
Among the envelopes was a neat
white one addressed in a precise,
old-fashioned hand. A letter from
some dear old aunt back East? Nope
—it turned out to be an elegantly-
printed invitation to the grand open-
ing of a new golf driving range!

This was somewhat of a letdown,
but the important point is that the
letter got through my hard-shelled
defenses and captured my attention.

Now let’s talk about your direct-
mail advertisements. If 1 had re-
ceived your latest mailing piece,
would I have taken a look at it, or
shooed it into the trash bin? That
would have depended upon a split-
second impression. The item would
have had to look worthy of consid-
eration, or I (in my role of a skepti-
cal, ad-weary householder) wouldn’t
have bothered to rip open the en-
velope.

To coax the addressee into look-
ing at the mail you send, put his
name on the envelope and get it
right to the best of your ability. Per-
haps you’d like to add a real per-
sonal touch with handwritten ad-
dresses, as the driving-range owner
did. If so, the writing should be done
in a reasonably careful hand in or-
der to get the desired effect. Some
retired or shut-in person in your
neighborhood would probably be
glad to turn out a meticulous job,
and the expense is small. You might
even pay (or persuade) members
of your family to help you out.




CBS TELEVISION
SHOWS

TOP-RATED
BY RATING SERVICES

This year, 20 out of the top 40 television shows
were CBS. And 189, more people watched
CBS Television Network programs than those
of its nearest competitor. Typical is the ED
SULLIVAN SHOW, top-rated program Zor
over eleven years.

CBS TUBES

TOP-RATED
BY LEADING
SET MANUFACTURERS

Leading set manufacturzrs constantly rate
and re-rate receiving tubes for quality . . .
brand by brand, type by type. We are proud
to report that month after month CBS tubes
consistently earn top ratings from these

manufacturers, and maintain this approval.

T0 YDU, this is unquestionable proof that
when you choose CBS tubes, you choose top-rated
quality . . . quality you can depend upon to cut
your call-backs to the bone. Always ask for CBS
. . . the top-rated name all your customers know
and trust.

Receiving, indusirial and picture lubes o {ransistors and c B s E L E CT R o N I c S

diodes » audio components « and phonographs
Danvers, Massachusetts
Manufacturing division of Colunbia Broadcasting System, Inc,
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CROSSHATCH MARKS

nNroma P

how a crosshatch signal can be used to determine chroma phase

CHROM
URFUT

o AR =
DEMOIDULATOR f—
— ',
g SCOPE
\
L oy
e M
o 1610 ™
DEMOMAATOR f— <+ |

Fig. 1. Scope connections used for check
of quadrature transformer adjustment.

Faithful color reproduction is
possible only if the chrominance sec-
tion of the receiver is properly
aligned. Chrominance circuit align-
ment can be checked with even the
inexpensive rainbow-type signal gen-
erator if the proper test procedure
is employed. In making such a test,
the rainbow signal is applied to the
antenna-input terminals of the re-
ceiver, and the outputs from the
R-Y and B-Y demodulators are fed
to the vertical- and horizontal-input
terminals of the scope as shown in
Fig. 1.

The quadrature transformer is
driven by the subcarrier oscillator,
and supplies 3.58-mc reference sig-
nals to the chroma demodulators as
indicated in Fig. 2. The quadrature

by Robert G Middleton

Fig. 3. Correct pattern obtained at
quadrature transformer of I-Q color set.

transformer is slug-tuned, and when
correctly adjusted, supplies the
chroma demodulators with 3.58-mc
voltages which differ in phase by
90°.

To check the adjustment of the
quadrature transformer, observe the
pattern on the scope screen while
adjusting the transformer slug. Cor-
rect adjustment is indicated by a
perfectly circular pattern; incorrect
adjustment by a slanting ellipse
which cannot be made into a circle
by adjusting the vertical and hori-
zontal gain controls of the scope.

This test method also works well
with an [-Q demodulator system.
Output from the Q demodulator is
applied to the horizontal-input ter-
minals of the scope, and output from

TO CHROWA

—ACC YOLTAGE QUTPUT

BURST OUT

=
i AR

GATING
PLULSES

||||—_;'I»T-]

D—”*‘”-"LL

L

Fig. 2. The quadrature transformer supplies the demodulator reference signals.
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HERY ]
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Fig. 4. Block diagram showing how R-Y
and B-Y demodulators drive G-Y matrix.

the I demodulator is applied to the
vertical-input terminals. As before,
correct quadrature - transformer ad-
justment is indicated by a circular
pattern, as illustrated in Fig. 3.

The G-Y Matrix

The R-Y and B-Y demodulators
are followed by the G-Y matrix, as
shown in Fig. 4. To test for proper
matrixing with a rainbow signal,
connect a scope to the output of any
chroma channel, such as the B-Y
demodulator indicated in Fig. 5. A
sine-wave pattern should appear on
the scope screen.

The pulse that appears on the
sine-wave is a gating pulse. It marks
the BY demodulator contributes
the color-phasing control is correctly
adjusted, this pulse appears at the
bottom of the sine-wave, as shown
in Fig. S.

When the scope is connected at
the output of the G-Y demodulator,
the pulse should shift to the position
illustrated in Fig. 6. The reason for
this will be understood after looking
at Fig. 7, which shows the basic
phases of a rainbow signal. The G-Y
matrix operates by mixing —(R-Y')
and —(B-Y) voltages in a specific
ratio. The burst occurs at —(B-Y),
and maximum negative output from
the B-Y demodulator contributes
maximum positive output to the
G-Y matrix. The G-Y matrix ob-
tains a negative output from the R-Y



\

Y

Electronic Wire
for Every Application \

Service Rated—Quality Controlled
Every Electronic Wire you need
in easy-to-use packages.

Aircraft and Auto Radio Wire  Magnet Wire

Antenna Rotor Cables Microphone Cables
Broadcast Audio Cables Mil-Spec Hook-Up Wires
Bus Bar Wire RG/U Cables
Community TV Cables Shielded Power Cables
Cords Shielding

Hi-Fi and Phono Cables Sound and PA Cables
Hook-Up Wires Strain Gauge Cables
Intercom Cables Transmission Line Cables

TV Camera Cables

Ask Your Belden Jobber

=
i G

One Wire Source for Everything
Electrical and Electronic

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

-@-/ Magnet Wire ¢ Lead Wire « Power Supply Cords,
AL Cord Sets and Portable Cord ¢ Aircraft Wires
Electrical Househeold Cords ¢ Electronic Wires
Welding Cable *« Automotive Wire and Cable
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PROFESSIONAL
technicians

use

Ve Klee's
OFFICIAL

ORDER BOOKS
for every
TY-RADIO

service
call

This is the busi-
nesslike approach
to service record
keeping. Tripli-
cate forms serve
as order form,
invoice and office
record, with
spaces for com-
plete information
on every job.
Separate listings
for receiving
tubes, pix tube,
arts, serial num-
ers, labor and
tax charges, sig-
natures, etc. 75c
a book, $6.50 for
dust-proof box of
10. In stock at
your distributor.

Write for your
free folder de-
scribing Dave
Rice’s OFFICIAL
ORDER Books,
including an ac-
tual size sample
copy of the handy
order form.

xR K K

For customer’s
prices on every
replacement part,

lus flat rate and

ourly service
charge data,
regional and
national, Dave
| Rice’s OFFICIAL
PrRICING DIGEST,
listing over 63,000
items. $2.50.

ELECTRONIC

CHICAGO 6, ILLINOIS

|[PUBLISHING CO., INC.
180 N. WACKER DRIVE
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FROM ONE WHO LEARNED
This enlargement shows a diamond-
chip needle sent us by a disappointed
user, who learned all diamond
needles are not O.K. Shows what
happens if a heat bubble forms
when a chip is welded on. Can't
happen with a Duotone Needle that

uses only the whole diamond set
__deep in the metal shank.

Insist on Duotone.
Be sure, Duotone’s
whole diamond
can’t break off.

DUOTONE DIAMOND NEEDLE

“that remembers’
Keyport, N. J,
In Canada: Chas. W. Pointon, Ltd., Toronto
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- (B-Y),
OR BURST

Fig. 5. Signal obtained when scope is
connected to B-Y demodulator output.

BURST
PHASE

=4 NS

Fig. 6. Signal obtained when scope is
connected to the output of G-Y matrix.

demodulator, which also contributes
the the burst-phase pulse observed
on the G-Y waveform.

Using Crosshatch Markers

Since the burst pulse lacks pin-
point sharpness, it is somewhat of
an indefinite phase indicator; thus,
a more accurate means is required
to check matrix operation. One
method is to use a keyed rainbow
generator. Since many shops have
simple rainbow generators instead
of the keyed variety, however, a
crosshatch pattern can be used to
mark chroma phases.

Some instruments provide a crys-
tal-controlled unkeyed rainbow sig-
nal, as well as a crosshatch signal.
By taking advantage of the rainbow
signal that feeds through while oper-
ating the crosshatch function, a si-
multaneous crosshatch and rainbow
pattern will be displayed on the
picture-tube screen. Operating in
this manner, you will observe that
the vertical bars of the crosshatch
signal appear along the base line of
the pattern when the scope is con-
nected to the output of a chroma
demodulator. As shown in Fig. 8,
the fifth pip provided by a sample
generator is very close to R-Y, the
eighth pip is very close to —-(G-Y),
the tenth marks B-Y, the fifteenth
—(R-Y), and the seventeenth G-Y.

With the chroma gain control ad-
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Fig. 7. Phases of a rainbow signal most
often used in practical service work.

BURST GATE

Fig. 8. Crosshatch pattern produces 17
pips along baseline for chroma check.

vanced, the pips appear along the
sinewave output from the chroma
demodulator, as seen in Fig. 9. As
the color phasing control is rotated,
the pips change positions or “slide”
along the sine wave. Adjustment of
the quadrature transformer also
causes the pips to “slide.” Thus, we
have a ready means of checking the
G-Y matrix; it is operating properly
if we find the 17th pip at the positive
G-Y peak (Fig. 9), and the eighth
pip at the —(G-Y) peak. Appear-
ance of these pips elsewhere than at
the peaks of the sine wave (scope
connected at the G-Y matrix out-
put) is an indication of matrix
trouble.

Many modern color receivers use
R-Y and G-Y demodulators with a
B-Y matrix. Principles of test are
similar—the same sine-wave pat-
tern, marked in the same manner,
will be obtained whether the G-Y
section is a demodulator or a ma-

trix. A

Fig. 9. Turning up chroma gain control
produces marked sine-wave pattern.
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Let’

talk about

SWEEP SYSTEMS

Part 2—Causes and cures for vertical bounce, poor interlace, and various types

of sweep distortion— by Allan F. Kinckiner
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Fig. 7. Replacing C157 cured vertical bounce in an RCA KCS100B portable.

Vertical Bounce and Jitter

Every experienced serviceman is
familiar with the vertical bounce
found in many of the early Admiral
sets. This bounce may often be cured
by replacing the vertical-output
transformer. Sometimes shunting of
the transformer primary with a .05-
mfd capacitor does the trick.

Recently, I traced the source of
vertical bounce in an RCA K(CS47
to the installation of an unpotted
blocking-oscillator transformer. This
case was resolved by replacement
of the unpotted unit with the potted

Fig. 8.

Inadequate AGC filtering can
distort sync and cause vertical bounce.
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type used in the original design.

One of the earliest RCA’s to use
a rectangular glass picture tube de-
veloped bounce when someone fail-
ed to replace the vertical-oscillator
tube shield. The bounce only oc-
curred when the set was in the
cabinet, and we nearly lost our
minds before this simple omission
was discovered.

In an RCA KSCI100B, vertical
bounce was due to a somewhat dif-
ferent defect. The customer brought
in this small portable himself, com-
plaining that it would not hold ver-
tically after it warmed up. Previous
experience on this model had taught
the serviceman that
C152, C153, and CI156 (Fig. 7)
were prone to defects. These parts
were changed, and the set was wrap-
ped in a blanket to build up heat
for a test run. After about 20 min-
utes, the set developed a most dis-

capacitors

agreeable vertical bounce. C157, a
.033-mfd unit, was temporarily re-
placed with a .047 unit because a
.033 was not in stock. The set was
again tested and operated perfectly.

The next day a .033-mfd capac-
itor was installed, but since the set
had better linearity with a .047-mfd
unit, a capacitor of that value was
finally left in the set. A later job
confirmed this observation, and it
is now standard practice in our shop
to use .047’s in this application for
all KCS100B’s.

When an Admiral 22A2 exhibited
vertical bounce, I first thought that
it, too, was due to a change in ver-
tical-output transformer character-
istics; however, a new transformer
did not help. After considerable test-
ing, a waveform check at the video
detector showed the pattern in Fig.
8. Note how the blanking level drops
into the video area. This distortion
was cured by increasing AGC filter-
ing. (A 2-mfd capacitor was install-
ed—negative end to the AGC line
and positive end to chassis.) The
improvement shown in Fig. 9 was
equalled by the improvement in set
performance.

Similar results have been obtain-
ed by the same means in RCA,
Emerson, and other sets that employ

Fig. 9.
form after installing 2-mfd AGC filter.

Improved video-output wave-




Fig. 10. Unbalanced ripple output of
rectifier caused by defective 5U4 tube.

keyed AGC. Occasionally, the add-
ed filtering also rids the receiver of
bends.

Poor Vertical Interlace

In early model receivers using 10”
or 12” picture tubes, less than good
interlace was acceptable, since the
spaces between scanning lines were
not easily noticed. In late model
receivers using 21” and larger
screens, there is more space between
the lines. Should this be further com-
pounded by line pairing, picture de-
tail becomes seriously impaired.

Poor interlace presents itself in
two conditions: a steady state where
alternate fields are paired at all
times, and a fluctuating state where
alternate fields pair and interleave
rapidly. Both types are difficult to
correct, but some suggestions are
offered here.

Poor Interlace, Steady

Line pairing is caused when the
vertical oscillator is triggered one-
half line too early. This type of
defect is often due to insufficient
high-frequency filtering in the in-
tegrator network, permitting the

Fig. 11. Improved ripple waveform ob-
tained when 5U4 tube was replaced.

Here’s a

-WAY PROFIT PROPOSITION

from irish tape to
1000 Service Dealers

Over 2% million tape recorders and 35 mil-
lion reels of recording tape have been pur-
chased by your customers during the past five
years. If you qualify for this special 2-way
profit proposition, these expanding sales fig-
ures will mean a big additional source of
i income for you.

With your new irish Service Sales Tape
Pak, you can confidently take over the serv-
icing of every popular brand of tape recorder
in your area and you can supply your cus-
tomers with magnetic recording tape—in their
homes, in your shop—at the moment when
sales acceptance and demand are at their
highest peak. In short, for an extremely mod-
est investment, you can profitably establish
yourself in your community as rhe expert
tape recorder serviceman and franchised deal-
er of famous irish brand recording tape.

To Assure You A Handsome Profit
Your irish Sales Service Tape Pak Will Include:

m A COMPLETE TAPE ASSORTMENT-12 REELS $44.40
Four each of the three fastest selling items in the irish line. ~_7;
You pay only our FULLY DISCOUNTED DEALER PRICE of $44.40 ‘
for the entire twelve reels. Your profit is $29.60.

s A COMPREHENSIVE TAPE RECORDER SERVICE-
MAINTENANCE MANUAL-YOURS FREE
Prepared specifically for radio and TV service dealers by Howard
W. Sams and ORRadio Industries. Complete, detailed, easy-to-
follow mechanical and electronic schematics, exploded views and
trouble shooting charts on every one of the most popular tape
recorders, 208 pages—worth $4.95!

a NEWSPAPER MATS—-YOURS FREE
Mats of proven, small-space (2” x 3”, 2” x2"”) newspaper ads to
immediately establish your NEW line of business on a sure- |
fire profit basis. u

a A 3-COLOR BANNER-YOURS FREE
This banner (22” x 26”) for wall or window, immediately iden-
tifies you as a franchised dealer of irish brand Recording Tape
and expert tape recorder technician!

a NATIONAL ADVERTISING
In addition to the items in your Service Sales Tape Pak, you
receive the influential support of the consistent national
advertising campaign reaching tape, recorder owners in every : s
important market including: the general consumer, the hi-fi bug,

X ) SO T NRME, g
the clergy, the schools, professional musicians, etc.

AT I

Dept. N-1, ORRadio Industries, Opelika, Alabama
Your 2-way profit proposition sounds interesting.
O my check for $§44.40 is enclosed
i O have your representative call
3§ [ send me name of your distributor
FIRM NAME

That's our
proposition —
the rest is
up to you!

= ADDRESS.
]
1 cTy. ZONE STATE
]
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*Viewing area 275 square inches. 23-inch picture tube measured diagonally.

Big 23-inch* picture is the sensation of 1960 that changes the
face of television . . . and Sylvania scoops the industry with the
first complete line,

Square corners of the 23-inch* bonded shield picture tube

. pioneered by Sylvania presents more of the TV picture as
the camera sees it. New squared shape is closer to the 3 x 4
ratio of the true TV camera raster.

The 23-inch* tube flattens the TV screen. “Bonded shield”’
face-panel eliminates the dust trap, cuts reflections in half,
and improves brightness and contrast.

New Super HaloLight® is bigger and better than ever. It’s
a Sylvania exclusive that adds eye comfort to eye appeal.

SYLVANIA 23"* TV OFFERS THE NEWEST AND
FINEST FEATURES YOU CAN RECOMMEND

¥ SYLVAN lA

Subsidiary of
GENERAL TELEPHONE & ELECTRONICS
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Fig. 12. Unequal ripple in Philco set
caused by defective selenium rectifiers.

Fig. 13. Improved ripple waveform ob-
served with new seleniums installed.

equalizing pulses to reach the oscil-
lator grid. If the integrator is not
defective, its action can be improved
by adding a series resistor at the in-
put and a small capacitor to ground
at the output. Nominal values for
these additions are 22K ohms and
.005 mfd.

Another cause of poor interlace
is the presence of horizontal pulses
at the vertical-oscillator input, a
condition due to poor lead dress,
poor B decoupling, etc. Rerouting
all wiring capable of causing such
unwanted interstage coupling, plus
increasing filter values on lines com-
mon to both sweep oscillator cir-
cuits may be the only solution.

Poor Interlace, Fluctuating

This is usually more objectionable
than the steady type because it also
adds a small amount of bounce to
the picture. Receivers having trou-
bles similar to that discussed in con-
nection with Fig. 8 are often sub-
ject to fluctuating interlace. The
cure is the same—increased AGC
filtering, particularly on the bias line
to the tuner. There are also numer-
ous cases of fluctuating interlace
caused by a poorly-balanced full-
wave rectifier system. Fig. 10 shows
unbalance at the output of a SU4
rectifier tube with a weak section.
Fig. 11 shows the improvement after
the 5U4 was replaced. Figs. 12 and
13 were obtained at the same point

NS\

Fig. 14. Cathode signal when both B +
and bypass filters are in the same can.

Fig. 15. Normal signal at the output
cathode restored by new bypass filter.
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HERE’S MORE PROOF...FROM COAST-TO-COAST

ARIZONA
“l would not take anything for
my valuable collection of Sams
PHOTOFACT."
—Charles S. Cook,
Winslow, Arizona

IDAHO
“My PHOTOFACT library is an
Indispensable source of service
Information on the.,.TV sets
serviced in our shop, Without
this information, the time re-
quired to complete many repair
jobs would be prohibitive."
—Richard Huntley,
Craigmont, Idaho

WISCONSIN
“With the PHOTOFACT file to
back us, we have complete con-
fidence that we ca\ handle any
service problem bmought to the
shop.”
—Howard R. Oids,
Dardngton, Wis.
TEXAS
1 don't see how anyone can run
a shop without a set of PHOTO-
FACT. | would be lost without
mine, They are a nust on any
bench job. You can do a faster
job with the information in
PHOTOFACT.”
—T. A, Hopkins,
Quanah, Texas

OHIO
“PHOTOFACT speeds up my
service on repairs and the file
cabinets help dress up the
shop.”

—Ed Rahm, Toledo, Ohio

SOUTH CAROLINA
“(With PHOTOFACT) | have a
lot less time on the bench and |
can do a more complete repair
job on a customer's set and
have less come-backs because
of a perfect repair job.”
—Glen Stewart,
Pickens, S. Car.

MASSACHUSETTS
“PHOTOFACT has been vne of
the mainstays in my service
business. The PHOTOFACT
library has cut my service time
well in half and has more than
paid for itself already. In the
best words—PHOTOFACT
kept my new business in the
black.”
—Benjamin L. Hall,
Edgarton, Mass.

PENNSYLVANIA
“They are just great. Cuts serv-
Ice time to a minimum."’
—Virgil Franceschinl,
Barnesboro, Pa.

25

ownership of a IPHOTOFACT scrvice pata usrary
SPELLS SUCCESS FOR SERVICE TECHNICIANS

NEW EASY-BUY PLAN! 1t's the money-saving way t>
build your complete profit-making PHOTOFACT Library!

NO INTEREST—NO CARRYING CHARGE—AS LITTLE AS $10 DOW 4
FREE! vaiuable steel file cabinets for PHOTOFACT
shows you how

monthly subscribers and Library purchasers.
TRt
PHOTOFACT boosts 2

your profit-capacity

Send for it!

HOWARD W. SAMS & €O., INC. )

2201 E. 46th St., Indianapolis 6, Ind.

[C) send me Free booklet “four Guide To Maximum Profits"*

[ 'm a Service Technicia1: [] full-time; [] part-time
Valuable booklet
My Distributor is:

Shop Name

Address

1 City Zone State




FIRST TIME ... a versatile |
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Model 8200

...and best of all,
it’'s a new

Here from Weller, long time leader in the solder-
ing field, is the newest and finest soldering gun
value on the market.

WELLER DUAL HEAT FEATURE saves time,
gives greater convenience and greatly increases
tip life. A touch of your finger on the Triggermatic con-
trol switches heat to high (125 watts) or low (90 watts)
as your job requires. It adapts instantly to varying needs,
and you use high heat only when necessary.

HIGH EFFICIENCY WELLERTIP utilizes copper for superior heat
transfer and soldering efficiency, plus iron plating for durability.
Flat cross-section design gives added strength and rigidity.

NEWEST DESIGN with sturdy plastic housing that resists hard
knocks. Compact ‘‘feel” and comfortable balance aid precision
soldering. Like all other Weller guns, this new model features instant
heat, and a spotlight illuminates your work.

KIT INCLUDED

In addition to the Dual Heat
Soldering Gun you get:

e Wire Bristle Cleaning Brush |

e Soldering Aid for opening old
joints, twisting wires

¢ Ali-purpose Solder |

On sale now at your |
Electronic Parts Distribufor
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Fig. 16. Vertical-sweep distortion when
video signal reaches the output grid.

in a Philco set using two 5U4’s.
Fig. 12 was the result of one tube
being weak; Fig. 13 was taken with
two new tubes in the set. In both
these cases, the B+ voltage drop
was not sufficient to cause symptoms
other than the fluctuating interlace.

Distorted Sweep

While the poor linearity discussed
at the beginning of the article can
be classified as distorted sweep, this
writer prefers to consider the follow-
ing to be more truly representative
of the term.

A DuMont RA340, after being
serviced for other troubles, display-
ed a raster with two light horizontal
stripes or bars. Close inspection re-
vealed that they appeared to be the
result of line bunching. The vertical
section used a circuit similar to Fig.
4, except that the linearity control
was in the cathode circuit of the
amplifier and was bypassed with a
100-mfd, 50-volt electrolytic. Being
an avid scope user, the serviceman
used it to check this filter and ob-
served the waveform in Fig. 14.
The one he should have seen is
shown in Fig. 15. Since the wave-
forms were taken with sweep at 30
cycles, he knew he should have only
two peaks and not four. Checking
further, he discovered that the cath-
ode filter was housed in a can that
also contained the high B+ filter.
From this, he figured that coupling
was taking place within the can. Re-
placing the cathode-bypass unit with
a separate electrolytic of the correct
value cured the condition. This
symptom has also been found in
Crosley and Emerson receivers using
a vertical-amplifier cathode filter en-

Fig. 17. Video feedback from picture
tube causes distorted vertical sweep.



Fig. 18. Clean picture after the retrace-
blanking network had been modified.

cased in the same can as the B--
input filter.

Another type of sweep distortion
is caused by defects in the vertical-
retrace blanking network. Usually,
defects in this network cause all
sorts of strange conditions, such as
raster shading, etc. The picture on
a Motorola TS-418 with a slightly
weak picture tube appeared as
shown in Fig. 16. This set uses a
negative pulse from the sawtooth-
peaking resistor for vertical-retrace
blanking. Use of a scope showed
that a small amount of video was
being fed back to the grid of the
vertical-output tube. Fig. 17 shows
the waveform on the retrace-blank-
ing line; the encircled pulses are for
blanking, and the smaller signals are
due to video pickup by the picture
tube grid. The retrace-blanking
pulse is taken off as shown in Fig 4,
and thus signals fed back along this
line will reach the grid of the verti-
cal amplifier. By changing the re-
trace-elimination circuit to that
shown in Fig. 18, the customer was
spared the expense of picure tube
replacement, and the picture came
out as ¢lear as that shown in Fig. 19.

This modification has been made
in many different receivers (Muntz,
Zenith, and Westinghouse to name

“l can't even get a test pattern.”

a few), and in every case has work-
ed out superbly. Only one bit of
advice is needed: Be sure the pulse
taken from the vertical transformer
is a negative-going spike.

In conclusion, I’'d like to point
out that vertical-sweep troubles need
not be your nemesis. Pattern your
approach after the doctor who tries
not to operate before he knows
what’s wrong; i.e., don’t start chang-
ing parts indiscriminately just be-
cause they might be defective. In-
stead, take a little time to analyze
the symptoms and make conclusive
tests before you operate. You’ll find

BOOST BRIGHTNESS
CONTROL

Fig. 19. Modified retrace-blanking net-
work used to cure sweep distortion.

the trouble more quickly, I'm sure,
and your disposition will be better,
too. A

COMBINATION
TUBE-TRANSISTOR-CRT TESTER
AND VTVM-OHMMETER

s An innovation in test equipment, designed
for radio-TV home service.

» Replaceable 11-socket tube panel for most
popular radio-TV—hi-fi tubes.

o Tests low-signal and power transistors,
with special high-current test for power
transistors.

» Reads Beta gain and
collector leakage.

« Four voltage and three resistance ranges
specifically designed for radio-TV service.

reverse current

MODEL
121

A\*299:3

HIGH-SPEED
CARDMATIC®

® A truly modern tube tester—specifically
developed for today's critical tube appli-
cations.

© Now, you can not only make critical"fringe"”
tests, but you actually can test such types
as 6SN7 and 6BQ6 for pulse operation.

e lts exclusive card-programmed switch, de-
veloped and patented by HICKOK, which
positively and automatically sets up exact
conditions, is the key to the 121's rapid
and automatic tests.

MODEL
800

\*15932

LOW-COST
DYNAMIC
MUTUAL CONDUCTANCE

o« Dynamic Mutual Conductance tube and
transistor-diode checker.

«New leakage and shorts test and new
grid current (gas) test feature.

o Lowest cost tester available in its com-
pleteness and accuracy range.

THE HICKOK ELECTRICAL INSTRUMENT CO.

MODEL
6000

\ j’. $18933

HIGH-SPEED
DYNAMIC
MUTUAL CONDUCTANCE

eFeatures the original HICKOK-patented
Dynamic Mutual Conductance circuit—the
Gm method that has long been accepted
as standard in the industry.

® Snap-in master socket panel, easily re-
movable to accommodate future adapters,
to prevent obsolescence.

® Reserve cathode capacity test, filament
continuity test, extra sensitive shorts test,
new gas test.

k. wsoar

10514 Dupont Avenue

o Cleveland 8, Ohio
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by Allan F. Kinckiner

While the life span of tubes used
in TV receivers varies considerably,
a minimum figure can be set up as
a standard. Depending on the tube
type and the use to which it is put,
a TV tube may provide trouble-
free performance for 3500 hours or
more, but a minimum life-expect-
ancy figure should be between 1500
and 2000 hours. This equals
approximately one year of operation
for the average set. Shorter tube life
than this is considered as premature
failure, and where a tube repeatedly
fails in less than a year's time, a
defective circuit component is most
likely to be the cause.

Certain runs of tubes do fail in
shorter time; however, these failures
are most often due to open filaments
or interelectrode shorts. 1t is a credit
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Fig. 1. Repeated burnout of the 6BQé’s
was due to an off-value plate resistor.
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to the manufacturers that such
defective runs are becoming scarcer.
Other types of failures, such as
lowered conduction and grid emis-
sion or gassy conditions, should
definitely be considered sympto-
matic of circuit defects when they
occur prematurely.

Premature failure is not always
recognizable; tube appearance is an
unreliable indicator (tubes that have
been in a set several years often
look better than others only a few
months old). Then, too, you might
replace a tube that another service-
man installed a few months pre-
viously. Even if you are one of
those rare individuals who can trans-
late all the code-dating systems, you
would still fail to recognize a
recently-installed tube if it had been
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Fig. 2. Filament-string hookup in the
case of the short-lived damper tube.

in the other fellow’s stock a long
time.

Customers can be helpful, but the
frequent attitude of set owners is
that the tube you just replaced is
the same one the other man
installed. When an itemized receipt
or other evidence backs this conten-
tion, you have two alternatives. One
is to replace the tube and attempt
to get the customer’s promise to call
you the next time he needs service
so you can follow up on the present
job. (Leaving a piece of advertising
literature with your phone number
on it will induce the customer to
keep this promise.) The other alter-
native is to suggest that the cus-
tomer allow you to take the set in
for a bench check; you'll be sur-
prised at the number of times this
suggestion will be accepted. More
surprising is the number of times a
customer himself will suggest a set
be taken in, especially if he thinks
he has had too much tube trouble
lately. Most surprising is that a
number of servicemen never make
this suggestion, or belittle it when
made by the set owner. Customer-
serviceman relationships in such
cases are discussed in some of the
following instances of short-lived
tubes.
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Fig. 3. AGC delay voltage at the RF amplifier grid caused the tube to draw grid

current when a clamp wasn’t used.






