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STANDARD CAN FIX IT BEST
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311-5-9 Plus Parts ... $13.50 Maximum Tofal Cost

6 Months STANDARD has mezintained uniform

mounting centers for the last 13 years.
). UAR AN T E E Over 509 of the T sets in exis:=r.ce today
) | have STANDARD -uners—in the case of
most other tuners one of the 8 STANDARD
replacement models can be easi.y adapted
or will fit directly in place of trese units.

All STANDARD replacement tuners
carry a 12 Month Guzrantee.

SEE YOUR AUTHORIZED
STANDARD DISTRIBUTOR
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GUARANTEED BY THE WORLD’S LARGEST TV TUNER MANUFAZTURER
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DuMont

DuMont Model 800-B108
Chassis 120612-A

The 23” console TV shown here con-
tains a bonded 92° CRT, the 23YP4.
Models with a 27" picture tube (27VP4)
are also available in this line. In addi-
tion, some models come equipped with
a tour-function remote-control unit which
turns the receiver on and off, changes
channels and adjusts the volume.

This receiver has a separate power
chassis upon which are mounted all of
the components necessary to supply B4
and filament voltages. A B4 circuit
breaker and a wire-link filament fuse pro-
vide protection for these circuits. The
horizontal sweep section has its own
fuse, a 3/10-amp unit mounted inside
the high-voltage cage.

A cadmium-sulfide cell is the nucleus
of the automatic brightness-contrast con-
trol (ABC) circuits used in this set. Tt
reacts to any change in the ambient
room lighting by initiating an appropriate
change in brightness and contrast on the
CRT screen. A switch mounted on the
front control panel enables the operator
to turn the ABC circuit off or on. Don’t
forget to unplug the leads to the light-
sensitive cell if you have reason to pull
the chassis.

Another switch on the front panel is
used to select TV or phono operation.
When placed in the phono position, it
opens the brightness circuit to kill the
raster, breaks the TV audio path from
the detector to the volume control. and
connects the phono input socket (on the
rear of the chassis) to the volume con-
trol. Tt's a good idea to check this switch
if sound. brightriess, or both are absent.

A plastic-covered metal sleeve, placed
between the yoke and the neck of the
CRT, is the horizontal linearity adjust-
ment in this set. Attached to the plastic
is a circular metal tab (see photo), which
makes it easier to move the sleeve in or
out. A width control in the horizontal-
output screen circuit is used in conjunc-
tion with the linearity sleeve to obtain
the proper sweep. Adjust the sleeve first
(for the best horizontal linearity); then
rotate the width control to obtain the
correct width.

Frame-grid tubes (6EH7/EF183) are
used in all three video-TIF stages. The
horizontal-AFC dual diode is a 6ALS5
tube instead of a semiconductor.
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Magnavox

CADMIUM
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Magnavox Model 2MV135D
Chassis V38-04-00

Among this portable TV’s features are
a 19” viewing screen, automatic bright-
ness-contrast control (ABC). and a built-
in rabbit-ear antenna. A cadmium-sulfide
cell, physically located below the on-off-
volume control, varies the contrast and
brightness circuits whenever any change
in room lighting takes place.

Printed wiring, adopted by Magnavox
in their 35 and 36 series chassis, is used
once again in this receiver. All three
printed boards are clear of obstructions
on both sides, a feature which makes
soldering operations easy. The two sili-
con rectifiers, the IN60 video-detector
diode, and a dual diode in the horizontal
AFC stage are all plug-in types.

A circuit breaker and a 5-ohm, 10-
watt resistor protect the B4 supply, and
a wire-link fuse is used to protect the 6-
volt filament supply.

The vertical blanking circuit in this set
is unusual; the blanking pulse is obtained
from a separate winding on the vertical
output transformer and coupled through
a .0033-mfd. 2-kv capacitor to the ac-
celerator grid (pin 3) of the 19BTP4 pic-
ture tube. This signal has a peak-to-
peak voltage in the neighborhood of 550
volts; so. if you have need to check it,
set vour scope gain accordingly.

The tube complement of the horizontal
stages is as follows: 6CG7 multivibrator,
6GTS5 horizontal output (a novar with no
top cap), 6DA4A damper, and 1G3GT
high-voltage rectifier.

The operating controls for on-off-vol-
ume, channel selection, and fine tuning
are mounted on the front contro! panel.
Those for contrast, horizontal hold,
brightness, and vertical hold are oper-
ated by thumbwheel knobs on the rear of
the set. The width coil and the focus,
vertical linearity, height, and LDR range
potentiometers can be adjusted through
holes in the rear cover. The L.DR range
control sets the typical operating level
of the ABC circuit and should be ad-
justed in the following manner: With the
room lighting at a normal level, turn
the control fully clockwise. Place your
hand over the light-sensitive cell to simu-
late dim room light, and manually re-
duce the contrast and brightness to a
level suitable for viewing in semi-dark-
ness. Then remove your hand from the
cell and see if the picture returns to
normal. If it appears too pale, rotate the
control slightly counterclockwise. Repeat
this procedure until the ratio of contrast
to brightness remains consistent with
room lighting.
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Silvertone Model 21941
TV Chassis 528.51868

Appearing here is one of the newest
Silvertone combination models. Tn addi-
tion to a 23” TV chassis, this set con-
tains a FM-AM tuner, a stereo amplifier
(with reverberation circuits), and a four-
speed phonograph. The mechanical de-
lay unit for reverberation is contained in
a separate chassis, mounted on the bot-
tom of the cabinet.

The tubes used for TV operation are
mounted on two printed circuit boards,
with the exception of the 12D0O6B hori-
zontal output tube, the 12AX4GTB
damper, the 1G3GT HYV rectifier, and the
90° 23BDP4 picture tube. Also, the ma-
jority of the other components are
mounted on these boards, including the
soldered-in dual diode used for develop-
ing horizontal AFC voltage.

A dual selenium rectifier, mounted on
the underside of the chassis and wired as
a voltage doubler, develops B4 in this
receiver. Both a circuit breaker and a
4.5-ohm, 10-watt resistor (surge limiter)
provide protection for this circuit. The
resistor is soldered in, but you may be
able to replace it without pulling the
chassis; try clipping out the old compo-
nent and attaching the new one to the
remaining lead stubs.

Each chassis in this set contains its
own separate operating controls, but all
of the knobs used to operate them rare
conveniently mounted close to one an-
other in the upper right compartment of
the cabinet, Located on the radio chassis
is a function selector with which you can
choose one of five different modes of
operation—phono, AM, FM-AFC, FM
stereo multiplex, or TV. Since the am-
plifier is mounted in the lower section
of the cabinet, the operating controls on
this chassis (bass, treble, reverb, loud-
ness, and balance) are coupled to their
respective knobs via plastic extension
shafts.

The width adjustment in this receiver
1s a metal sleeve inserted between the
neck of the picture tube and the yoke.
Slide the sleeve in or out to obtain the
correct width. Three service controls—
vertical linearity, height, and horizontal
hold (frequency coil)—are adjustable
from the rear of the chassis.

Two 3BZ6’s and one 3CB6 are the
tube types used in the TF stages. Unlike
some Silvertones, this set has a crystal-
diode video detector. A 3GS8 (improved
version of the 'BUS8) functions as the
AGC keying, noise limiter, and sync
separator tube. The combined vertical
multivibrator-output stage uses a |0EM7.

December, 1962/PF REPORTER 3
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Truetone Model 2DC3250
Chassis 1171-62

This portable TV uses a 114°, alumin-
ized 19XP4 picture tube and comes
equipped with a retractable monopole
antenna. The tuner is a turret type using
a 2GK35 for RF amplification and a
5CG8 for the mixer-oscillator function.
VHF/UHF-equipped models are avail-
able in this chassis line. or a UHF tuner
can be added later if desired. Field con-
version involves installing a separate
UHF tuner, and adding a UHF switch
and channel strip to the existing VHF
tuner.

The receiver is a hot-chassis type, SO
use appropriate servicing precautions
when working on it. The series-filament
dropping resistor is a 35-ohm. 15-watt
unit: if it becomes defective. you'll need
to pull the chassis before you can replace
1t.

The low voltage is developed by a
half-wave doubler circuit using two sili-
con rectifiers (marked in the photo). A
circuit breaker and an 8-ohm, 20-watt re-
sistor provide protection for this circuit.
The 12CUS audio output tube, wired in
a DC voltage-dropping circuit. develops
the secondary B4 source voltage. (The
270 volts from the main source is
dropped to 140 volts.)

Two 3BZ6’s function as the first and
second IF amplifiers in this chassis, while
the third IF tube is a 3CB6. A crystal-
diode video detector is mounted inside
the third TF can. To replace it, you must
first remove the complete can, then re-
move the shield.

The AFC dual diode. a series type,
plugs in on top of the chassis. Two input
sync signals are fed to this AFC circuit
from one half of a 6CG7. used as a
phase inverter. The other half of this
tube, operating in conjunction with a
[2IDTS output tube, functions as the ver-
tical multivibrator.

Operating controls for channel sclec-
tion. fine tuning. on-off-volume. contrast,
and vertical hold are mounted on the
front control panel. The vertical linearity
contro!l is mounted directly behind the
contrast control, and the one for height
is mounted on the rear of the vertical
hold control. The controls for AGC,
brightness and horizontal hold (frequency
coil) are adjustable from the rear of
the chassis.

To remove the safety glass for clean-
ing, remove the front opcrating knobs,
the rear cover. and 16 metal screws on
the inside of the cabinet at the front;
then remove the speaker leads and the
front mask assembly.

4 PF REPORTER/December, 1962
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VIDEO SPEED SERVICING Plicleo

See PHOTOFACT Set 590, Folder 2

Mfr: Philco Chassis No. 12N51
Card No: PH 12N51-1

Section Affected: Raster.

Symptoms: No raster.

Cause: Leaky feedback-coupling capacitor in
horizontal AFC circuit, causing blocked grid f ; _ T -
in first triode section of multivibrator.

2.3 )

What To Do: Replace component-combina- () l"'ﬂ
tion unit K8. X1 TERMINAL GUIDE ""5 .

T 19p|od ‘065 #°S LIVIOLOHd 29§

Card No: PH 12N51-2 ) o
Section Affected: Raster. : @,_,L .l

o - asv —._4‘;
Mfr: Philco Chassis No. 12N51 S i’?‘_i

(®a 6FD7

Symptoms: Lack of height; compression at
bottom.

Cause: Leaky bypass capacitor in vertical in-
tegrator network.

What To Do: Replace integrator (component
combination K5).

Mfr: Philco Chassis No. [2N51

VERT MULT
Card No: PH 12N51-3 ’(\5‘22%7 e &3203,‘:3]7
Section Affected: Raster. WNOTMEASURE@

Symptoms: Too much height; controls will not
reduce raster to normal vertical size. Ab-
normally high voltage on plate (pin 6) of
VI9A (6FD7).

Cause: Plate resistor in first section of vertical
multivibrator has decreased in value.

What To Do: Replace R61 (1.5 meg—IW). ,.H:

VERT LINEARITY
13200
-WITH 180 a STOP

______________

400v BOOST

December, 1962/PF REPORTER 5
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See PHOTOFACT Set 590, Folder 2

Plileo

SPEED SERVICING

HY RECT

1G3GT

TO PICTURE TUBE
4 @ HV ANODE

1.30 47000 158KV

:

16.5KV ‘

@ 27K 2w
[.022 -lui

A

{10mtd)

0 27K 1.018)

Eay 2w
20mtd 00V A

BOOST
SOURCE

See PHOTOFACT Set 590, Folder 2

Mfr: Philco Chassis No. 12N51
Card No: PH 12N51-4
Section Affected: Sound and pix.

Symptoms: Noise from speaker, flashing in
picture, sound of arcing.

Cause: Arcing between plate lead of horizontal
output tube and RF choke mounted on fly-
back transformer.

What To Do: Replace T4, being very careful
with lead dress of new transformer.

TUNER POWER

PLUG & SOCKET

——— 240V

3T
= X

asv 7

0015
680K

AGC CLAMPER

(e 6BY8

Mfr: Philco Chassis No. 12N51
Card No: PH 12N51-5
Section Affected: Pix.

Symptoms: Snowy pictures, even when signal
is fairly strong.

Cause: Open delay resistor in RF branch of
AGC line.

What To Do: Replace R39 (3.3 meg—1W).

ORIZ QUTPUT
6DQ6B
L HOT WERSURE

240v

’

56000

]ZW
v

c,
“seogl JEIT
260

@i_ﬁ
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Mfr: Philco Chassis No. 12N51
Card No: PH 12N51-6

Section Affected: Raster.

Symptoms: Insufficient width.

Cause: Leaky screen-bypass capacitor in hori-
zontal output stage.

What To Do: Replace C61 (.0082 mid).

www americanradiohistorvy com




VIDEO SPEED SERVICING IGEELTZ2%

See PHOTOFACT Set 558, Folder 2 4
o
T
";%:(' @ 82000 e g
Mfr: Westinghouse ~ Chassis No. V-2414-1 S osE e 2
Card No: WE V-2414-1-1 r— q
Section Affected: Pix. /SL\” -y
—5.5VIfein) 50V - -
Symptoms: Video overload; voltage at cathode 565VVl = @L" W
(pin 1)) of V4B (6AUS) is too high. o L + &
Cause: Cathode resistor in AGC keying circuit %100 2 -
| has increased in value. %
I What To Do: Replace R36 (100K ). 3
=,, 1Sy N
|
I
¥
F
l e
|
HV RECT
ENG3GT
®
Mfr: Westinghouse Chassis No. V-2414-1 mé 10 PICTURE TUBE
05 Sevs sk0
Card No: WE V-2414-1-2 T 1ok
Section Affected: Raster. M 3
) 90 ar0ue iw )
Symptoms: No raster; no high voltage. ) @™ | @
. .. 2 L 205v
Cause: Open choke in plate circuit of damper. e 0047 kM
P p ® ®
| What To Do: Replace L16 (14 uh). o sy A0 2050
' fe'" boust ’:15'33‘ DANPER
ac00y @N2AX4GTB
DO NOT MEASURE ¥

Mfr: Westinghouse Chassis No. V-2414-1
Card No: WE V-2414-1-3
Section Affected: Sync.

Symptoms: No horizontal or vertical hold; zero
voltage at screen grid (pin 6) of V8 (3CS6).

Cause: Screen-bypass capacitor shorted; screen

resistor burned open. g;gg,m 0
What To Do: Replace C34 (.01 mfd) and smey isv
R45 (10K—2W). s

December, 1962/PF REPORTER 7
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I QLD 7V VIDEO SPEED SERVICING

See PHOTOFACT Set 558, Folder 2

Mfr: Westinghouse Chassis No. V-2414-1
Card No: WE V-2414-1-4
Section Affected: Pix. |

Symptoms: Picture flashes oftf and on; finally
disappears altogether.

Cause: Cathode resistor in video output stage
overheats and opens.

T 4 What To Do: Replace R29 (10 ohms) and 1
¥ check V4A (6AUS) for shorts. |

See PHOTOFACT Set 558, Folder 2

@Tgi AGC KEVING® |

(Wr6AUS T
53"" Mfr: Westinghouse  Chassis No. V-2414-1

! Card No: WE V-2414-1-5 |

Section Affected: Pix.
Symptoms: Video overload.

Cause: Shorted pulse-coupling capacitor in
grid circuit of AGC keying stage.

What To Do: Replace C31 (2.7 mmf, NPO).

Mfr: Westinghouse Chassis No. V-2414-1 1
Card No: WE V-2414-1-6

VERT MULT

\ (wsSFVE

- Section Affected: Sync.
&

5
B

Symptoms: Vertical-multivibrator frequency
drifts out of hold-control range.

VERT HOLD

®
VERT ]
ﬁ a7 | 35| ”E"“m'"" @320 Cause: Leaky feedback capacitor.

.
1nsv

oot ¥ B What To Do: Replace C35 (.0027 mfd).
Smeg
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Tarzian offers

FAST, DEPENDABLE

TUNER
EPAIR SERVICE

It just makes sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de-
pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc., pioneer in the tuner business,
maintains a complete, well-equipped Factory Service Dept.
—assisted by Engineering personnel—and staffed by spe-
cialized technicians who handle ONLY tuner repairs . . .
on ALL makes and models.

Tarzian-made tuners received one day will be shipped
out the next. There is a 12-month guarantee against defec-
tive workmanship and parts failure due to normal usage.
And compare our cost of $8.50 and $15 for UV combina-
tions. There is absolutely no additional, hidden charge for
ANY parts except tubes. Replacements available at low
cost on tuners beyond practical repair.

@ Tarzian-made tuners are identified by this stamping.
When inquiring about service on other tuners, always
give tube complement . . . shaft length . . . filament . . .
voltage . . . series or shunt heater . . . IF frequency . . .
chassis identification. All tuners repaired on approved,
open accounts. Check with your local distributor for
Sarkes Tarzian replacement tuners, replacement parts, or
repair service.

SERVICE MANAGER + TUNER DIVISION « DEPT. 3A

SARKES TARZIAN INC

east hillside drive « bloomington, indiana
edison 2-7251
MANUFACTURERS OF TUNERS .. . SEMICONDUCTORS . .. AIR

TRIMMERS . . . FM RADIOS . . . AM-FM RADIOS . .. AUDIO TAPE
. . . BROADCAST EQUIPMENT

ol

INCLUDING

4-HOUR SERVIC
YEAR WARRANT

See your distributor, or
use this address for fast,
factory repair service

December, 1962/PF REPORTER ¢
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ABOUT THE COVER

Even in o magazine that “lives and EPPBEF
breathes’” electronics, the time has
come again to turn our thoughts away
from everyday activities and revive
the timeless Christmas message, ‘Peace
on earth, good will toward men.”

We take this opportunity to wish

each of you a Merry Christmas

and a Happy New Year.

www americanradiohistory com



New Heavy Duty
RFI Suppression Kit
For Mobile Radio

ADIO HAMS, fleet owners,
and CB operators can now
enjoy clearer, more readable,

less tiring mobile communications
at longer effective ranges.

Sprague’s new Type SK-1 SUP-
PRESSIKIT provides effective R-F
Interference suppression—at moder-
atecost—upthrough 400 megacycles.
Designed for easy installation on
automobile, truck, or boat engines
with either 6-volt or 12-volt genera-
tors, the Suppressikit makes possible
high frequency interference control
by means of Sprague’s new, ex-
tended range, Thru-pass® capacitors.

The components in the SK-1 Sup-
pressikit are neatly marked and
packaged, complete with easy-to-
follow installation instructions. All
capacitors are especially designed
for quick, simple installation.

The generator capacitor is a
heavy-duty unit rated at 60 amperes,
and will operate at temperatures to
125°C (257°F). This means you’ll
have no trouble with an SK-1 in-
stallation in the terrific temperatures
found ““‘under the hood” on a hot
summer’s day. There’s no chance of
generator failures from capacitor
“short outs,” as with general pur-
pose capacitors. The Thru-pass
capacitors for use on voltage regu-
lators are also rated at a full 60
amperes.

The Deluxe Suppressikit is fur-
nished complete with an 8-foot
shielded lead on the generator ca-
pacitor which can be trimmed to
necessary length for any car or small
truck, preventing R-F radiation from
armature and field leads.

Containing only 5 easy-to-install
capacitors, the Deluxe Suppressikit
is a well-engineered kit. The net
price is a little higher than that of
many thrown-together kits, but it
saves you so much time and ag-
gravation it’s well worth the slight
extra cost.

For additional information on the
Type SK-1 Suppressikit, see your
Sprague Electronic Parts Distributor.

55-341 R3

Sprague TWIST-LOK™ Capacitors give you

2 tremendous

advantages over

all other twist-prong electrolytics

1

The right size,
the right rating, for
EVERY replacement job

No need to compromise or
improvise...the TWIST-LOK
Line includes over 1690
different capacitors . . . It's
the industry’s most complete
selection of twist-prong
type capacitors, bar none!

Compare internal construction

TWIST-PRONG

L CATHODE TAB BREAKS
1 SEAL BETWEEN
RUBBER AND METAL

A ::..j : /]

ITIZ7H 777777777 4

CATHODE TAB
PINCHED BETWEEN

BREAK OR TEAR AT
THIS POINT

ORDINARY ELECTROLYTIC CAPACITOR

Get your copy of Sprague’s comprehensive
Electrolytic Capacitor Replacement Man-
ual K-106 from any Sprague Distributor,
or write to Sprague Products Company,
105 Marshall St1., North Adams, Mass.

WORLD’S LARGEST

Exclusive, improved
cover design for
greater dependability

Type TVL Twist-Lok Capaci-
tors are now more depend-
able than ever! Sprague’s
new cover design provides
a truly leak-proof seal and
permits capacitors to with-
stand higher ripple currents.

of TWIST-LOK to ordinary ’Lytic!

TWIST-PRONG

CATHODE TAB WELDED
E TO TWIST- PRONGS
|

TIGHTLY-COMPRESSED

§1 RUBBER AGAINST

fi _METAL CAN FOR
IMPROVED CAPACITOR

SEAL. ELIMINATES

;. SEEPAGE OF

i ELECTROLYTE.

¥ REDUCES POSSIBILITY

OF INTERNAL

PRESSURE

“BLOW-0UTS

e ALUMINUM CAN

CAPACITOR SECTION

SPRAGUE TWIST—LORD ELECTROLYTIC CAPACITOR

SPRAGUE.

THE MARK OF RELIABILITY

MANUFACTURER OF CAPACITORS

www americanradiohistorv com
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The Moose and The Mice

(A fable for Service Technicians)

ONCE upon a time, there was a Moose
who liked cheese.

But, being a Moose, he had a hard time
getting it. A Moose can’t sneak into houses, or
stores, or cheese factories. So the poor Moose
went cheese-hungry until, one day, he had a bril-
liant idea.

“Mice can get cheese with the greatest of
ease,” he said to himself. “Perhaps I can get some
mice to help me.” So off he went to the nearest
Mouse colony.

“Look, Mice,” he said. “I've come to do
you a favor. I want to be your protector against
cats and foxes and any other varmints that trouble
you.”

The Mice were interested. “But what do
you want in return?” they asked.

“Cheese!” said the Moose. “You can pay
for my services in cheese.”

“Cheese! That’s a breeze!” cried the Mice.
“Go ahead; start protecting.” So the Moose did.

He hung around the Mouse colony and
whenever a cat or a fox or a weasel appeared, the
Moose ran him half-way out of the county. The
Mice were grateful and happy, and they paid off

In today's complex electronics industry, a company must be big! For
only bigness—in research, production, and distribution—can bring you

the technical services you need. But bigness hasn’t gone to our heads. &
We haven’t lost the personal touch that helped us grow. Close attention

to your needs is still primary with us.

the Moose with huge quantities of the finest Ched-
dar and Roquefort and Gorgonzola. The Moose
ate and ate, and grew and grew, and before long
he was so fat and lazy that all he wanted to do was
to eat and sleep. Naturally, his protecting went
to pot.

The Mice began to complain. “We’re your
customers,” they protested, “but you treat us like
bill collectors. Get on the job and give us some
service!”

The Moose snorted disdainfully. “You need
me,” he told them. “I’'m the Big Wheel in these
woods. You’re lucky to be my customers!”

“Oh, yeah!” cried the Mice. “Don’t try to
be a big deal when you're full of cheese. We're
taking our business elsewhere!”

So the Moose was left without a market.
To get cheese, he had to take employment with a
cheese merchant, who sawed off his antlers to make
him look like a horse and put him to work pulling
a cheese wagon. And, instead of getting prime ripe
cheese, he had to be satisfied with the rinds and
scrapings of cheeses that had spoiled.

MORAL: It’s all right to grow big pro-
vided your head doesn’t!

65-320

WORLD’S LARGEST MANUFACTURER OF CAPACITORS
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are you replacing
top quality tubes with
identical top quality tubes?

You can, now! You ean earry the identieal tubes that you find
in most of the quality TV sets you're servieing. Chaneces are,
you were not aware that these sets were designed around spe-
cial Frame Grid tubes originated by Amperex.

For some time now designers have been using many Amperex
Frame Grid tubes in their quality TV receivers and we can
tell you now that even more Amperex tubes are being designed
into the sets you’ll be handling in the future.

Compare, if you will, the perforinance of Amperex Frame
Grid tubes with conventional IF tubes: they provide 55%
higher gain-bandwidth, increase TV set reliability by simplify-
ing circuits and they make your servicing easier, faster and
more profitable because their extraordinary uniformity virtu-
ally eliminates time-consuming realignment when you replace
tubes. Technicians are finding Amperex THE line to carry.

www americanradiohictory com

Tubes introduced by Amperex and eurrently being used by
major TV set makers include:

——Frame Grid Others
2GK5 4GK5 6GK5 6EH7 6AL3 9A8
2ER5 4EH7 6ES8 6EJ7 6BLS 15CW5
3GK5 4KEJ7 6ER5 6HGS 6BQ5 16AQ3
3EH7 4ES8 6FY5 7THGS 12AX7 27GB5

For optimum customer satisfaction and maximum profit
operation for yourself, make room in your caddy right now
for the identical, matchless-quality tubes designed into the
original sets. Next time you visit your distributor look for the
green-and-yellow box and ask about Frame Grid tubes for TV
and other entertainment replacement applications. Amperex
Electronic Corporation, 230 Duffy Ave., Hicksville, L. I, N. Y.
In Canada: Philips Electron Devices Ltd., 116 Vanderhoof Ave., Toronto 17.

December, 1962/PF REPORTER 13




PRODUCTS
FOR
MODERN

LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS

MODELS
6-RMF (6 volts) 60 to 80
watts. Shipping weight 12

Ibs, DEALER NET

PRICE $33.00
127-RME (12 voits) 90 to
125 watts. Shlpp|n1g weight
12Ibs. DEALER N

PRICE 33.00
*Additional Models Avallable

@ “A" Battery
'ELIMINATOR

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!
Designed for testing D.C.
Electrical Apparatus on Reg-
ular A.C. Lines—Equipped
with Full-Wave Dry Disc-
Type Rectitier, assuring
noiseless, interference-free
operation and extreme long

life and reliability.

A. C. HOUSEHOLO ELECTRICITY Anywhera
0 yesr awa car, haat or piame

Operates Standard A.C.
eRecord Players

e Dictating Machines
eSmall Radios

e Electric Shavers
®Heating Pads, etc.

In your own car or boat!

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF . . . 6 volts at 10 amps, or 12 volts
at 6 amps. Shipping weight 22 Ibs,

DEALER NET PRICE $49.95
MODEL 620C-ELIT . . . 6 volts at 20 amps. or 12 volts at
10 amps. Shipping weight 33 Ibs.

DEALER NET PRICE i $66.95

- - o o e = o -
AUTO-RADIO @ _
By every test ATR Auto-
Radio Vibrators are best!
and feature Ceramic
Stack Spacers, Instant Start-
ing, Large Oversized Tungsten
Contacts, Perforated Reed,
plus Highest Precision Con
struction and Wurkmanship and
Quiet Operation!
There is an ATR VIBRATOR fo.
every make of ca
Ask your dlsmbutor for ATR’s Low Prlced type 1400
6 volt 4-prong Vibrator; and 1843, 12 volt 3-prong; or
1840, 12 volt 4-prong Vibrator. THE WORLD'S FINES‘I’I

UNIVERSAL

MODEL 600 SERIES

Easily installed in-dash or under-
dash. Amplifier power-supply chas-

T B sis may be separated from tuner
chassis for easy servicing. Utilizes 6-tube superhetro-
dyne circuit (2 dual-purpose tubes). Supplied with
separate 5'' x 7" speaker. Neutral gray-tan baked
enamel finish. Overall size 4" deep x 62" wide x 2"
righ. Tuner Chassis; with Amplifier Chassis, 23" deep
v 6Y2"" wide x 37" high. Shipping weight 7 Ibs, WILL
OUT-PERFORM MOST SETS!

Model 612—12 Volt, Dealers Net Price $31.96
Modef 606—6 Volt, Dealers Net Price 31.96
Airplane Style Overhead '
Mounting under Cab Roof NO PRINTES
; Ll
TRUCK P =
S &
Exceltent Ton

Volume, and Sen sitivity!

Compact, yet powerful. Flt-'
all trucks. station wago

most cars and boats. Just drill a % inch hole in roof and
suspend the one-piece unit (aerial, chassis and speaker)
in minutes. Watertight mounting assembly holds anten-
na upnght Yoke-type bracket lets you tilt radio to

an
vatra senslhve radio has € tubes (2 double-purpose),
over-size Alnico 5 PM speaker for full, rich tone. Big,
easy-to-read illuminated dial. Fmgemp tuning control.
Volume and tone controls. 33-in. stainless steel antenna.
Neutral gray-tan enameled metal cablnet 7x6% x4in.
high over-ail, Shipping weight 10% lbs.
Model TR-1279—12Afor 12V Dealer Net Price $41.96
Model TR-1279— 6A for 6V Dealer Net Price $41.96

See Your Electronic Parts Distributor
Write Factory For Free Literature

ATR ELECTRONICS, INC

e
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LETTERS

TO THE

EDITOR

Dear Editor:

I'd like to see an article on how to
add a transistorized ignition system to
my car. Are you planning anything on
this subject for the near future?

MicHAEL M. KEIM
Wauwatosa, Wis.

We seldom publish construction articles
in PF REPORTER. Instead, we concentrate
on publishing authoritative, practical data
on electronic troubleshooting . . . for pro-
fessionals. In keeping with this, when
transistorized ignition systems reach the
mass market, we will certainly provide
complete, accurate information on how
they work-and how to service them —Ed.

Dear Editor:

To give you an illustration of how
badly some customers fear the service-
man’s bill. I'll tell you of a recent per-
sonal experience. A new customer of
mine asked me to fix a portable which
he had bought (used) when his console
model went bad. After paying a good
fee to get the portable repaired, he de-
cided to let me look at the console. A
new 1B3, a 5U4, and a CRT brightener
made his old set play like new. He
could have been enjoying the large set
for the several months it had been sitting
in the closet — and saved the cost of
the portable — if he had only trusted
his serviceman and not jumped to his
own conclusions.

CHUcCK CHRISTENSEN
Jacksonville, Fla.

It just goes to show you!—Ed.
Dear Editor:

I always work the challenging puzzles
included in PF REPORTER from time to
time. Is there some reason why a puzzle
is not shown in every issue?

G. BosTaNY
Colonial TV Service
Brooklyn, N. Y.

Really good, original puzzles are hard
to come by. The puzzle for this issue is
—know where we can find more of
them?—Ed.

Dear Editor:

If Mr. Clyde Wilson Ray hasn’t cured
the “pops” in his sound system (Septem-
ber, 1962 Troubleshooter—page 80), 1
may have the answer to his trouble. I
cured a similar case by the simple ex-

WwWwWwW americanradiohistory com

pedient of inserting a 10K-ohm, V2-watt
resistor in series with the input lead of
the amplifier.

KENNETH B. COBLE
Yucaipa, Calif.

Let’'s hope Mr. Ray reads this sugges-
tion; in case he still has “pops” trouble,
maybe this will help him get it out of his
system!—Ed.

Dear Editor:

Here is another HURRAH! for your
exceptional insight into the serviceman’s
needs. 1 hope PF REPORTER and our
other many helpers (PHOTOFACT, Sams
books, etc.) continue indefinitely. This
note of praise has been prompted by your
new approach to service information—
Symfact. Keep up the good work!

F. R. UpPER
Citrus Heights, Calif.

We're indeed pleased with the continu-
ing enthusiastic reaction to Symfact. It’s
right in line with our primary aim of of-
fering our readers help with the every-
day, down-to-earth job of servicing elec-
tronic equipment.—Ed.

Dear Editor:

When transporting a television picture
tube in my car, I fasten the extra seat
belt around the tube. This keeps the
tube from sliding off and breaking when
I apply my brakes.

NATHAN NUTKOWITZ
Philadelphia, Pa.

Sounds okay. except that CRT's are
sometimes pretry slick. Why not leave it
in the carton, fasten the belt around that,
and be safer yet?>—Fd.

Moving to a
New Location?

If so, notify us by the 15th of
the month to assure uninterrupted
delivery of PF REPORTER.

Please be sure to give us both
your old and new address, includ-
ing your postal zone number. (Or
better yet, enclose a current mail-
ing label with your new address.)

Send to:
PF REPORTER

4300 W. 62nd St.
Indianapolis 6, Ind.
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JFD ELECTRONICS CORP, ATTN EDWARD FiINKEL
6101 SIXTEENTH AVE BROOKLYN NY

REGARDING YOUR INQUIRY CONCERNING NEW ANTENNA BEING USED
BY AIR FORCE. DEVELOPMENT WAS BY UNIVERSITY OF ILLINOIS,
ANTENNA RESEARCH LABORATORY. REPORTS SAY IT IS MOST
SENSITIVE BROADBAND ANTENNA EVER DEVELOPED. APPLICATIONS
EXTEND INTO TV FIELD AS WELL AS MIL!TARY USE. RESEARCH
PROVES IT TO BE THE FIRST FREQUENCY INDEPENDENT ANTENNA.
OPERATING PRINCIPLE iS BASED ON THE LOG PERIODIC THEORY.

PATENTS ARE PENDING.

JOSEPH NEIBAUER GP ENGINEERING SERVICES,

RESEARCH DEPARTMENT.

FROM THIS BEGINNING...A NEW
ULTIMATE IN TV ANTENNA DESIGN

It was in 1954 that word came out of
Urbana, Illinois—the Antenna Research
Laboratory of the University of Illinois
had “broken through” the bandwidth
problem with the log-periodic principle.

Fﬂ’\\“‘ .‘/ MELL U i i;,‘:@ o
- . !

Professor Mayes and JFD’s Ed Finkel
discuss the LPV

The implications were profound: an
antenna that would be essentially fre-
quency-independent, that would set new
standards in gain, in bandpass, in front-
to-back ratio, that would have an
“unidirectional pattern with a directivity
comparable to a Yagi array” over band-
widths in excess of 20 to 1.

The Air Force began to apply this new
concept to its critical outerspace telem-
etering needs—and, in 1961, JFD
Electronics and the University began
discussing home-television applications.

When JFD was granted the exclusive
rights to develop, produce and market

the TV antennas based on this principle,
the resources of the world’s largest
antenna manufacturer were galvanized
into action. A special force of engineers
and researchers went to work. A suc-
cession of working models began to
appear atop the 135-foot tower of the
JFD Antenna Research and Develop-
ment Center. Exhaustive tests were
undertaken, modifications and refine-
ments made, construction details ex-
plored.

Now, as a climax to some eight years
of study and development, the first of
the log-periodic V antennas is here—
fulfilling every promise and presaging
a revolution in TV antenna design and
performance.

Professor Mayes at antenna research

laboratory

www americanradiohistorv com

University of Illinois
Develops Space Age Antenna

The theoretical formulation and exten-
sive research which led to the final de-
velopment of the LPV antenna was a
cooperative effort by several outstanding
antenna scientists at the Antenna Re-
search Laboratory of the University
of Illinois.

Early recognition of the high caliber and
originality of these scientists came from
the Air Force which awarded several
R & D contracts to the University.

Dr. V. H. Rumsey, who headed the
Antenna Research Laboratory from
1954 to 1957, directed a large portion
of its efforts towards the quest for fre-
quency independence. Professor Rumsey
suggested that a logarithmic spiral of
infinite length might have characteristics
independent of the frequency of opera-
tion. Further research by Professors
R. H. DuHamel John D. Dyson, and
D. E. Isbell established this theory and
also led to the development of a series
of finite size antennas which exhibited
constant pattern and impedance charac-
teristics independent of frequency over
a wide range of frequencies.

The importance of this work soon be-
came obvious with the massive effort
devoted by the government to space
communications and telemetry. The
satellite “Transit” used a modified loga-
rithmic spiral to communicate with our
tracking stations from 50 to 400 mc.

In 1957 Professor DuHamel built .the
first planar Log-Periodic antenna. This
was followed in 1959 by Isbell’s uni-
planar Log-Periodic dipole array. For
the next two years, exhaustive tests at
the Antenna Research Laboratory were
aimed at establishing the properties of
the Log-Periodic. It was during this
period that Doctors Paul Mayes and
R. L. Carrel made their many contribu-
tions to the understanding of these
antennas and jointly hit upon the V
configuration of the dipoles. Tests indi-
cated that this extended the antenna’s
high directivity from the lowest fre-
quencies covered to the highest.

Professor Mayes subsequently made
some modifications in the LPV design
sO as to make it more suitable for UHF
and VHF television coverage.

December, 1962/PF REPORTER 15



Revolution in the Air:

PRESENTS

Initially Developed by the Antenna Research Laboratories of the University of lllinois*, Proved-Out in Air

IT COULD ONLY HAVE BEEN PRODUCED by such
massed resources as those of a prominent university, the
military, and the country’'s leading antenna manufacturer.

BECAUSEITS GAINISINDEPENDENT OF FREQUENCY,
the backward-wave log-periodic LPV functions with high
efficiency across the entire band. This end-firearrayis com-
parable on any channe! to a tuned Yagi cut to that channel.

ON VIRTUALLY EVERY COUNT, IT OUTPERFORMS
PREVIOUS WIDE-BAND ARRAYS: in gain, in directivity,
in bandwidth, in front-to-back ratio. It has gains as high
as 14 db. in the 17-element model. It shows flat response
across both TV bands—with greater gain on the high
band, where it's needed most. Result: An all-channel, all-

purpose antenna with unprecedented gain, a decisive end
to snow and ghosts and the truest color reception yet—
as well as vivid sharpness in black and white. The basic
log-periodic LPV principle will be also adapted to all
future UHF antenna needs.

MORE,FARMORE, THANJUST A“FRINGE"” SOLUTION,
the log-periodic LPV gives superior reception in all multi-
channel areas. It is.the first true “universal” TV antenna.
It will open key profit opportunities to you in the months
ahead—not only because it puts better reception within
the reach of virtually every TV set-owner, but because it
enables you for the first time to meet all antenna needs
with a single antenna line.

*PRODUCED EXCLUSIVELY BY JFD ELECTRONICS UNDER LICENSE TO THE UNIVERSITY OF ILLINOIS

U.S. PATENT NUMBERS 2,958,081—2,985,879—3,011,168

LOG—PERIODIC

TV

Wwww americanradiohistory com

ADDITIONAL PATENTS PENDING




THE LOG-PERIODIC LPYV

Force Satellite Telemetry, Adapted to TV by JFD—Ending the "Era of Compromise” in TV Antenna Design

NOT A “CATCH-ALL COMPROMISE"—the log-periodic LPV signals a halt to the
endless piling-on of narrow-band elements and parasitics. It is essentially frequency-
independent since it is derived from an antennz geometry that repeats the electrical
properties of the basic element, or cell, periodically; the periodicity being proportional
to the logarithm of the frequency. (Actually, the basic log-periodic design is capable

MODEL L PVl
O HORIZONTAL PATTERNS ©

of flat response over a frequency range as broad as 20 to 1.) IRl )
BASED ON PRINCIPLES DESIGNED TO MEET RIGOROUS AIR FORCE PER- et §;5§:;§E’1"..’.‘2:"$

SAROICHRMN LS BAND CHANNELS

FORMANCE STANDARDS—buili to uncompromising JFD specifications—of AAA{}
Gold Bond Alodized aircraft aluminum for enduring good looks.

100% PREASSEMBLED FLIP-QUIK CONSTRUCTION—with new “tank-turret” aluminum
brackets that align and double lock the elements instantly and permanently in place.

RECEIVES STEREO FM, TOO—delivers drift- and distortion-free FM stereo.

SEE THE LOG-PERIODIC LPV AT YOUR JFD DISTRIBUTOR—study the performance 500G
figures—try it—see for yourself how the LPV towers over all other broad-line antennas.

THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET

JFD ELECTRONICS CORPORATION
6101 Sixteenth Avenue, Brooklyn 4, N.Y.

JFD Electronics-Southern Inc., Oxford, North Carolina

JFD International, 15 Moore Street, New York, N.Y.

JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada
557 Richards Street, Vancouver 2, British Columbia

"\’

LS
wE

i,
\

\

GAIN IN DB OVER
REFERENCE FOLDED DIPOLE

CNUAADNDODT N

FM 789 10111213
CHANNELS

tAttractive, Anti-corrosive Armor
7 4
p
i p # p
& ' P
p P
y V4

Model LPV-11
(Illustrated)

ONE' BASIC CONFIGURATION SATISFIES ALL NEEDS:

Harmonically resonant V-elements operating on the Log-Periodic
Cellular Principle in the Fundamental and Third Harmonic Modes:

e =%
= N

° LPV-4r LPV-6: LPV-8; LPV-11: g LPV-14: LPV-T:
4 Active (?ells—- 6 Active (;el-s— 7 Active Cellsand 9 Active Cellsand 13 Active Cells 15 Active Cells
up to 50 miles up to 75 miles 1 director— 2 directors— and 1 director— and 2 directors—
up to 100 miles up to 125 miles up to 150 miles up to 175 miles

www americanradiohistorv com
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How 6% sq. ft. can speed up your picture-tube service:

10 versatile ““Universal’ picture-tube types from Sylvania’s
SiLver ScreeN 85 line may be all you need to fill 52% of
your renewal needs! This fact, verified by a recent industry
survey, stems from a remarkable streamlining of the
Sylvania line—making fewer, more versatile types that can
be used as replacements for many others. Already 54
types can replace 217.

Think what the versatility of these “‘Universal’’ tubes

can mean. An in-shop inventory of a few popular types can
help you quickly take care of most of your renewal calls.
Ordering is simplified...and distributor calis for special
tubes can be cut way down.

Start profiting now from Sylvania’'s SiLvEr ScREeN 85
picture tubes. Call your Distributor and put an inventory in
your own shop—where it can enhance your reputation for
fast service and quality replacements.

SiILvER ScrReeN 85 Picture Tubes are made only from new parts and materials except for the
envelopes which, prior to reuse, are inspected and tested to the same standards as new envelopes.

PF REPORTER/December, 1962
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SYLVANIA
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use it for SILVER SCREEN 85 tubes...

(10 ““Universal’’ types meet half of all renewal needs)

] The*“Big 10" Tubesthat fill
52% of all renewal needs:
§1 21CBP42

== 212P4B |50
21ACPaA)" (400

l 21YPaa
21AUP4A

A\ GENERAL TELEPHONE s ELECTRONICS (&)

} 21FP4aC
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HARMAN-KARDON GALAXY SERIES
handles more sound jobs, large or small,
easier and at less cost than any other
packaged public address amplifier!

B You select exactly the number of channels, types of
inputs and the power you require to fit each job! You buy
only what you need, use what you buy . . . never any waste!

® Expand or modify a system, anytime, with simple mod-
ules that install in minutes. Regardless of whether it's
channels, inputs or power! System never obsoletes!

m Apply compression or full limiting to any desired chan-
nel, on any kind of program source. Or, alternately, apply
limiting action to the entire program mix. Eliminate com-
plaints about sound being too loud or too low; reduce the
number of microphones and channels needed to achieve
group coverage; prevents sound output exceeding point
of feedback howl.

B Introduce beep, warble or continuous tones—all three
if you wish—to signal time periods, fire, forced or un-
authorized entry, occurrence of any disaster or emer-
gency ... even to signal rain, temperature, water level or
other possibly significant conditions. And you can intro-
duce these signals manually, or remotely and automati-
cally ... even if the amplifier is turned off! Now a sound
system can more than earn its keep by doubling as an
operation and safety aid.

® Employ “precedence’ mode of operation, with local
manual switch or remotely and automatically; complete
cut-out of unwanted signal or any blend of the normal and
precedence signals. Now you can have all-call, emer-
gency messages, tone signals, periodic sales messages,
etc. ... as an integral part of the regular sound system.

B Monitor headset jack and monitor volume control ...
plus space and facilities on the front panel for plug-in
monitor speaker or VU meter. Takes the guesswork out
of system adjustments; detects and isolates program
problems quickly.

B Complete remote control facilities are provided . .. for
control of program levels, putting the system on “‘stand-
by” or turring the system on and off. Place the equipment
where it ought to be, control the system from where it's
most convenient.

® Professional performance, quality and construction
throughout. Power ratings are given at 1% T.H.D.—the
industry practice for packaged amplifiers is twice this dis-
tortion. Power band-width, hum and noise level and regu-
lation are exceptional...as good as you might expect
from “high fidelity’” amplifiers. Parts are conservatively

operated; tubes are run well within manufacturers’ toler-
ances for greatest reliability and life.

B Plus many other special operating and installation ad-
vantages, such as: output to a tape recorder, independent
of tone and master volume controls; four position Lo Cut
Filter; bridging In-Out connections; on-chassis sockets
for plug-in low impedance mike and line input trans-
formers, phono and tape equalizers; both balanced and
unbalanced 25V and 70V constant voltage outputs; choice
of flush-panel, cage or rack-mounting facilities ... and
numerous other features. i s .

v
‘~~O'

POWER BOOSTERS—
available covering the
range from 40 to 200
watt performance.

PREAMPLIFIER-MIXER —accommodates
up to 8 channels; includes YU Meter, line
amplifier and power supply.

o000

-
E!!!!E s @

REAR VIEW 40-50 WATT
GALAXY—note modular con-
struction and arrangements of R % -
inputs. Other models: 75-85 watt ﬁ‘ -t - ;
and 150-200 watt output power. | i

AND DOLLARS-PER-WATT PRICES THAT DEFY COMPETITION!
No matter how smali or how big the sound system you contemplate, you owe
it to yourself to investigate the Harman-Kardon GALAXY Series before you
buy. Use the coupon to get Free ‘'Sound Headquarters' Decal that helps
identify you as a source of quality sound equipment...plus all the facts
on GALAXY!

3
|
|
|
|
|

HARMAN-KARDON INC. Commercial Sound Division I

55 Ames Court, Plainview, L.l., N.Y. DEsK H-12 ‘

|
|
|
|
|
I

Please send literature on the GALAXY Series immediately.

name

address

December, 1962/PF REPORTER 21
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Get all these
- wonderful
toys

FREE

with your
purchases e y
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Roadmaster

Boy’s Bicycle JTT 1675

Duesenberg Kit JTT 36384

Mr. Machine JTT 48447

Dinner Set JTT 46375

Rocket Launcher

Erector Set JTT 10202
5. Counting Scheol

House JTT 30973

Crying Thumbslina

Doll JTT 05157

, Zipper Frog JTT 71050
Chemistry
Lab JTT 12152

2 =N :
| ﬁ;}#.f“‘--' - :_:- ™
"iv_ geiBes il ¢

\

Jumba Gasoline

Truck JTT 41277
Smokey The Bear JTT 78667
Auto-Rama
Speedway Set  JTT 19083
Engineer’s
Erector Set JTT 10172

Electric Metal Zoom Micro-
scope and Lab JTT 13099
Roadmaster

Girl’s Bicycle JTT 1685
American Flyer
Sky Streak 7 JTT 40006

AstronautHelmet JTT 42028

It’s RCA's way of wishing you and your entire family a Merry Christmas!
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Only Cleveland Institute offers...

A First Class
FCC License

...0r Your Money Back!

Your key to future success in electronics is a First-Class
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communications, or Citizens-
Band. Cleveland Institute home study is the ideal way
to get your FCC License. Here’s why:
Our training programs will quickly prepare you for
a First-Class Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass
the FCC examination after completing your course,
you will get a full refund of all tuition payments. You
get an FCC License . . . or your money back!
You owe it to yourself, your family, your future to get
the complete details on our ‘“‘proven effective’” Cleve-
land Institute home study. Just send the coupon below
TODAY. There’s no obligation.

MaAIL COUPRPDON TODAY FOR FREE CATALOG

Cileveiand Institute of Electronics

1776 E. 17th St., Dept. PF-1
Cleveland 14, Ohio

How to Succeed
in Electronics

Please send FREE Career Informa-
tion prepared to help me get ahead in
Electronics, without further obligation.

CHECK AREA OF MOST
INTEREST -
D Electronics Technology
D Industrial Electronics
[0 Broadcast Engineering O

[J First-Class FCC License
D Electronic Communications

other

Your present occupati

Name Age
(please print)

Address.

City. Zone____State
Accredited Member National Home Study Council
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Because of the broad range of products it makes for home,
office, industry, and defense use, Bogen-Presto Division of
Lear Siegler, Inc., has changed its name to Bogen Communica-
tions Division. Located in Paramus, N. J., the division produces
public-address systems, intercoms, paging systems, high-fidelity
tuners, amplifiers and turntables, as well as professional record-
ing equipment and commercial sound distribution systems.

"Roly Poly’’ Service Dealer (Toy)

b f An opportunity to boost in-
dependent service is offered, in
the form of an inflatable plastic
“Roly Poly” toy, by General
Electric. Bearing the name “In-
dependent TV Service Dealer,”
this 28” toy can be used as a
store display and for consumer
sales promotion. Made of heavy-
gauge vinyl, it is available to
service dealers for $1.65 from
G-E ‘tube distributors.

New Name for Paint Manufacturer

Servicemen who use spray chemicals and paints made by
Sargent-Gerke will find the company referred to in the future
as the Sargent Paint Mfg. Co. To help establish positive con-
sumer identification of the new company, both the name and
the identifying trade mark have been changed.

27" Bonded-Shield CRT Announced

The Electronic Tube Division
of Sylvania Electric Products,
Inc. is producing two new 27”
CRT’s, both featuring bonded
faceplates. The 27ADP4 (110°)
and 27ACP4 (90°) both have
rectangular screens and a spher-
ical face, are magneticzlly de-
flected, and inctude an alumin-
w ized screen, electrostatic focus-
ing, and an external conductive
coating.

Pricing Your Services for a Profit

A professionally recorded tape and a set of 36 color slides
are included in a new Howard W. Sams lecture series designed
to show servicemen the way to greater profit by pricing their
services properly. Distributors can borrow a “package” for a
group meeting by contacting Tom Surber at Howard W. Sams
& Co. Inc., 4300 W. 62nd St., Indianapolis 6, Ind. In addition
to the tapes and slides, a printed handout piece is included for
each person in attendance.

Ball-Point Pen Special

A ball-point desk-pen set is
currently being offered with
each package of 12 “Vu-Brite”
television tube brighteners by
Perma-Power Co. The special
promotion, according to the
company, ‘“gives the service
dealer an incentive for buying
in quantity, and is our way of
saying thanks for his choice of
our brand.”

""QT’’ Helps Keep Parts Moving

A unique, new inventory program called “Quick Turnover”
(QT) has been announced by RCA Parts and Accessories Div.
The new plan is designed to speed parts handling while re-
ducing the inventory necessary for each distributor. This ar-
rangement promises to increase the availability of products for
the service dealer, and reduce costs all around, says the firm.
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NEW I 2R CADDY-KIT

SAVES YOU $3.22 ON ALL RECTIFIERS YOU REPLACE IN THE FIELD
(plus this $1.50 divider-case free!)

For the first time . .. the right rectifier right at your fingertips! No job
time lost cn service-calls to stop and shep fora needed rectifier replace-
ment. And now, you also save $3.22 on 16 IR rectifiers and kits — 10
types you use most often for repairing color and black & white TV,
radios, hi-fi, phonographs, tape recorders, citizen band and 2-way
radio equipment, etc. Regularly $18.17 ... but, for a limited time, the
price is $14.95. Clear, divided carrying case is your extra free bonus!

NEW IR RECTIFIER AND
DIODE BENCH-CABINET

Save $3.15 on all rectifiers and diodes for servic-
ing TV, radio, hi-fi, etc. ... plus get a permanent
cabinet (a $3.50 value) free!

31 widely-used
rectifiers,
germanium and

dual diodes
Regularly ...$28.10
Free 4 drawer

bench cabinet
Valued at ...$ 3.50

Total value ..$31.60
SPECIAL

PRICE ...... $24.95
TOTAL

SAVINGS ....$ 6.65

HURRY! TH/S OFFER AVAILABLE NOW AT MORE THAN 500 IR SERVICE PARTS DISTRIBUTORS! VALUE ENDS FEB. 15, 1963!

www americanradiohistorv com
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How great a success is multiplex stereocasting? —by Forest H. Belt

In the December, 1961 PF RE-
PORTER, “Stereco FM and the Serv-
iceman” pointed out how stereco FM
would affect technicians, and ex-
plained the compatible transmission
system in considerable detail. The
August Special Antenna issue then
gave an analysis of antennas for use
with stereo FM. Now, more than a
year after the introduction of stereo
FM, it is time to recapitulate and
analyze the impact of this new me-
dium on the broadcaster, the set
maker, the listener, and the service-
man.

Stereo FM Broadcasting
The spread of stereo FM broad-

casting, while not exactly spectacu-
lar, is most gratifying to those in-
terested in its development. Almost
300 stations in the country—mostly
in areas of heaviest population—
have added the necessary facilities.
Outside these metropolitan centers,
stereo-equipped stations are few and
far between. California, with a
strong concentration of FM stations,
leads the way in stereo, too, with 27
outlets—as shown in Table I. Ohio
and Pennsylvania take second-place
honors, each with 19 stereco FM
stations comprising a fair percent-
age of their total number of FM
stations.

Over the nation, between 20%

Table | — FM Stations By State

Total Sterso

Ala. 20 11
Alaska 2

Ariz. 14

Ark. 9

Calif. 145 r
Colo. 15 &
Conn. 9 T
Del. 3

D.C. 11 3
Fla. 35 12
Ga. 19 4
Howaii 4 1
Idaha 4 1
1. b4 11
Ind, 44 .
lawa 1r 1
Kan. 13 3
Ky. 0 3
La, k- 1
Maine 9 4
Md. 12 &
Mass. a9 T
Mich. 44 8
Minn. 12 4
Miss. 3
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Total Stereo

Mo, 15 5
Mant. o o
HNebr. ? 3
Now. 7

N.C. L% 10
N.D. 0 0
N.H. 4 1
M. 23 &
M.M. T 4
MN.Y. L 17
Ohio L1 19
Okla. 15 5
Ore. "7 4
Pa. 74 19
R.L 9 2
5.C. 14 2
5.D. o o
Tenn. 19 5
Tex. 64 15
Uteh & 2
Vi, ] 4]
Yo a2 [
Wash, 24 9
W. Va. 10 3
Wis, 43 13
Wye. a 1]

and 25% of present FM stations
can also handle stereo broadcasts.
That’s a pretty good percentage,
and quite a few more have in-
dicated they intend to add stereo-
casting. Strangely enough, it ap-
pears more activity in stereo FM is
being displayed by independent sta-
tions than by those operated by, or
affiliated with, major networks.

Equipment and Facilities

One contribution to the success
of stereco FM is the fact that the
station equipment is little more ex-
pensive than that used for standard
FM broadcasting. Many stations
which have a good, wide-band,
linear transmitter need only to add
a subcarrier generator and balanced
modulator.

Stations that plan to initiate “live”
stereo FM broadcasts from their
studio facilities will have consider-
able expense in remodeling and re-
wiring. Naturally, each channel
must be carefully balanced all the
way to the subcarrier modulator, for
true stereo reproduction. For this
reason, many stations make little
provision in their studios for stereo,
except possibly to arrange for
switching announcers’ mikes from
one channel to the other; stereo-
casts consist mainly of stereo tape
and disc recordings.

For the transmitter, the most im-
portant requirement is that the
bandwidth of the final RF ampli-
fiers be broad enough to handle
sideband pairs all the way to 53 kc

WwWwW americanradiohistory com




SENCORE

SIMPLIFIES COLOR SERVICING

NEW! CA122
COLOR CIRCUIT ANALYZER

A simple approach to a complex problem

Here is an instrument that is designed to eliminate the guess-
work in color TV servicing. A completé¢ analyzer that pro-
vides all required test patterns and signals for testing from
the tuner to the tri-color tube. Additional analyzing signals
for injection at each stage including audio, video and sync,
brings to life a truly portable and practical TV analyzer for
on the spot service; virtually obsoleting other analyzers with
the advent of color. Sencore’s simplified approach requires
no knowledge of I, Q, R-Y, B-Y, G-Y or other hard to re-
member formulas. The CA122 generates every signal nor-
mally received from the TV station plus convergence and
color test patterns.

The CA122 offers more for less money:

TEN STANDARD COLOR BARS: The type and phase that is
fast becoming the standard of the industry. Crystal con-
trolled keyed bars, (RCA type) as explained in most service
literature, cffer a complete gamut of colors for every color
circuit test.

WHITE DOTS: New stabilized dots, a must for convergence,
are created by new Sencore counting circuits.

CROSS HATCH PATTERN: A basic requirement for fast CRT
convergence.

VERTICAL AND HORIZONTAL BARS: An added feature to
speed up convergence, not found on many other color gen-
erators.

SHADING BARS: Determines the ability of the video ampli-
fier to produce shades (Y Signal) and to make color tem-
perature adjustments. An important feature missing on other
generators.

COLOR GUN INTERRUPTOR: For fast purity and convergence
checks without upsetting color controls. Insures proper op-
eration of tri-color guns, preventing wasted time in trouble
shooting circuits when CRT is at fault.

e R e e i e e e o
e Sy HE e T

NEW! PS120 PROFESSIONAL
WIDE BAND OSCILLOSCOPE

A portable wide band 3 inch oscilloscope for fast, on-the-spot
testing. An all new simplified design brings new meaning to
the word portability...it’s as easy to operate and carry as a
VTVM. Though compact in size, the PS120 is powerful in
performance: Vertical amplifier frequency response of 4 MC
flat, only 3 DB down at 7.5 MC and usable to 12 MC, equips
the technician for every color servicing job and the engineer
with a scope for field and production line testing. AC coupled,
with a low frequency response of 20 cycles insure accurate
low frequency measurements without vertical bounce. Sensi-
tive single band vertical amplifier; sensitivity of .035 volts
RMS for one inch deflection saves band switching and guess-
ing. Horizontal sweep frequency range of 15 cycles to 150
KC and sync range from 15 cycles to 8 MC (usable to 12
MC) results in positive “locking’ on all signals. New exclu-
sive Sencore features are direct reading peak-to-peak volts
—no interpretation; dual controls to simplify tuning; lead
compartment to conceal test leads, jacks and seldom used
switches. Rear tilt adjustment angles scope *‘just right” for
easy viewing on bench or production line.

Size: 7"w x 9”h x 1114"d. Weight: 12 lbs.

Dealer Net.................civiuiirinnenn.. 124.50
(with low cap. probe)
3 74.50

A must for color . . .

a money maker for black and white TV servicing

ANALYZING SIGNALS: RF and IF signals modulated with
any of the above patterns for injection into grid circuits from
antenna to detector. IF attenuator is pre-set for minimum
signal for each IF stage to produce pattern on CRT thus
providing a check on individual stage gain. Sync and video,
plus or minus from 0 to 30 volts peak to peak, have separate
peak to peak calibrated controls for quick checks on all video
and sync circuits. Crystal controlled 4.5 mc and 900 cycles
audio simplify trouble shooting of audio circuits.

NEW ILLUMINATED PATTERN INDICATOR: A Sencore first,
offering a rotating color film that exhibits the actual color
patterns as they appear on color TV receivers. Locks in with
pattern selector control.

You’ll pay more for other color generators only.

Dealer Net........... ... . ... 187.50
e S e & = 3
LR S iy e R e

A must for servicing color TV in the home . . . lowest
priced broad band scope. All hand wired — all

American made
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SENCORE

SIMPLIFIES SWEEP CIRCUIT TROUBLE SHOOTING

SS117
SWEEP CIRCUIT ANALYZER

For Color and Monochrome Testing

A professional trouble shooter that helps you methodically
walk the trouble out of ““tough-dog’’ sweep circuits in mono-
chrome and color receivers. The SS117 provides a positive
but simple push button test on all circuits indicated in the
block diagrams. These time-consuming circuits are checked
step-by-step with tried and proven signal injection and sub-
stitution methods. All checks can be made from the top of
the chassis or from under the chassis when it is removed
from the cabinet.

TV horizontal oscillator check is made by substituting a uni-
versal oscillator known to be good. Horizontal output check
consists of a cathode current and screen voltage test. The
TV horizontal yoke is checked by substituting a universal
yoke from the SS117 and viewing brightness or restoration
of 2nd anode volt~ge. Horizontal flyback is checked dynam-
ically in circuit by measuring the power transfer to the yoke
when TV is turned on. TV horizontal sync can be used to
control the SS117 horizontal oscillator,providing a positive
check on sync from the video amplifier to the TV oscillator.
Vertical circuits are tested by simple signal injection from
vertical yoke to oscillator for full height on CRT. The SS117
with the CA122 Color Analyzer provides a complete TV
analyzer for virtually every stage in monochrome or color
receivers.

External checks for AC, DC, peak to peak voltage readings
and DC current in the upper right hand corner save using a
separate VI'VM. Accurate 2nd anode measurements up to
30,000 volts are made with a sensitive 300 microamp meter
and the attached high voltage probe. AC outlets, all steel
construction and mirror in the cover makes every servicing
job easier.

Size: 1014{” x 914" x 314". Wt. 10 lbs.

Dealer Net. . .......ccoiie i iinnnnn.. 89.50

The SS117 checks them all

VERT, YERT.
QUTPUT 4 DEFLEC,
AFORMER YOKE

SYNC, CIR. ViRt || veRt

& H. SYNC, H i
BISCRIM, 03C. QuTPUT

HORIT. Ind ANGDE [ | HORIZ.
FLYBACK [ VOLTAGE DEFLEC.
XFORMER CIRCWHT YOKE

WORIZ || woRIZ.
sc. QUTPUT l'

FREE—A 33 RPM half hour permanent record
packed with every unit explains each test.

FOR FASTER MORE ACCURATE TUBE TESTING

TC114 MIGHTY MITE
TUBE CHECKER

This is the famous Mighty Mite, acclaimed by over 25,000
servicemen, maintenance men and engineers as ‘‘the best
they’ve ever used.” A complete tube tester that is smaller
than a portable typewriter yet finds tubes that testers cost-
ing hundreds of dollars miss, thus selling more tubes and
reducing call backs. A real money maker for the serviceman
and a trusty companion for engineers, maintenance men and
experimenters. The Mighty Mite has been acclaimed from
coast to coast as the real answer for the man on the go. Even
though the Mighty Mite weighs less than 8 pounds, new
circuitry by Sencore enables you to use a meter to check
grid leakage as high as 100 megohms and gas conditions that
cause as little as one half microamp of grid current to flow.
Thus, too, it checks for cathode current at operating levels
and shorts or leakage up to 120,000 ohms between all ele-
ments. And it does all this by merely setting four controls
labeled A, B, C, & D with new type easy grip knobs. Check
these plus Sencore features... Meter glows in dark for easy
reading behind TV set...The new Mighty Mite has large
size Speedy-Setup Tube Chart inside of cover—cuts setup
time for even faster servicing. New stick proof D’ Arsonval
meter will not burn out even with shorted tube...Rugged,
all steel carrying case and easy grip handle.

The improved Mighty Mite will test virtually every radio
and TV tube that you encounter, nearly 2000 in all, includ-
ing foreign, five star, auto radio tubes plus the new Com-
pactrons, Novars, Nuvistors and 10 pin tubes. Has larger,
easy-to-read type set-up booklet for faster testing.

Size: 101" x 914" x 314". Weight: 8 lbs.
Dealer Net........... ... iinnnuan. 74.50

TM116 TUBE TESTER MODERNIZING PANEL

New tube adapter for testing Compactrons, Novars, Nu-
vistors and 10 pin tubes in any tube tester except cardo-
matic types. Plugs into octal socket of your tube tester
enabling you to test these new tubes in the same manner
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Fast, Accurate . . .
never lets
you down

A must for color

that your tester checks
conventional tubes. Tube set-up
chart included with each adapter.

Dealer Net................... 24.95




SENCORE

TRANSISTOR CIRCUIT TESTING MADE EASY & PROFITABLE

TR110 TRANSI-MASTER

A new transistor tester that will analyze the entire transistor
circuit in minutes. Transistors can be checked in-circuit or
out-of-circuit. Here is how it works:

First, check the batteries or power supply with the 0 to 12
volt voltmeter. Next, check the current drain with the 0 to
50 milliamp meter. A special probe is provided so that you
do not need to break the circuit. Intermittents caused by
cracked boards can be localized by the current check.

If trouble is not located by riow, isolate the trouble to a speci-
fic stage by touching the output of the harmonic generator
to the base of each transistor and note spot where sound
from speaker (or scope where no speaker i1s used) stops or
becomes weak. The generator becomes a sine wave generator
for audio stages to help find distortion.

If trouble points to a transistor, check it in a jiffy with the
exclusive in-circuit power oscillator check provided by the
TR110. A special probe is also provided for this.

If the transistor checks bad in-circuit, remove it and give it
an out-of-circuit check with the oscillator check or the more
accurate DC check.

The DC check is provided for comparison reasons, experi-
mental or engineering work and to match transistors in
audio output stages. Beta (current gain) is read direct or
on a good-bad scale for service work.

Dealer Net. . ......ouuiiiiiiine e, 59.50

e COMPLETE IN OR OUT-OF-CIRCUIT TRANSISTOR TESTER
o SIGNAL TRACER e VOLTMETER
e BATTERY TESTER e MILLIAMMETER

i

TR116 NEWI L
TRANSISTOR BE124 ,h.
DIODE- BATTERY

CHECKER ELIMINATOR <

Tests transistors for leakage, gain, opens
and shorts. Reads gain as good or bad or
directly in Beta. Checks diodes for forward
to reverse ratios. Tests them all from the
smallest transistors used in hearing aids to
the power types used in auto radios. Also
lists Japanese equivalents. This simple to
operate, time tested checker can be used
with or without set-up chart for all ser-
vicing, experimenting and lab work. The
industry’s most popular transistor tester,
used by Bell Telephone, Sears Roebuck,
Edison and many others.

An easy to use power supply that replaces
batteries during repair time of transistor
radios. Tapped voltages at 1.5 volt DC
intervals from 0 to 12 volts are on front
panel for easy connection and to insure
center tap and bias voltages when re-
quired. Function switch converts meter
to a trouble shooting 0 to 50 Ma current
reading device to monitor the current drain
of the transistor radio. Improved regula-
tion and voltage calibrate pot. guaran-
tee accurate well filtered output. Also for
charging nickel cadmium batteries.

Finds Defective Stage in a Minute . . . a
real time saver. Just touch the output
leads of the HG104 to inputs and outputs
of transistors and a clear 1000 cycle note
from speakers will tell you whether or not
the stage is defective. It works every time
from speaker to antenna. Two leads and
calibrated output (not found on pencils)
are a must for speaker connection, ground-
ing to prevent RF spray and front end
checks. With batteries.

Dealer Net............... 24.95

Dealer Net.......

........ 24.95

Dealer Net................. 9.95

A NEW VERSATILE APPROACH TO

SM112 SERVICE MASTER

A combination VI'VM and VOM in one compact unit to
simplify every testing need. The SM112 offers a convention-
al VT'VM, operating from 115 volts AC for accurate bench
or lab work . . . flip the function switch to VOM and two
standard flashlight batteries power the unit as it is connect-
ed to a 5,000 ohms per volt meter. This Sencore first enables
you to make voltage, resistance and current measurements
anywhere anytime. And to top this, indicating arrows lo-
cated along theleft side of meter flash on and off as the con-
trols are rotated to indicate the exact scale to read on any
VTVM position or range. Hard to remember technical data
is listed in the removable cover. One permanent probe is
used for every test on VI'VM or VOM. High voltage probe
fits on end of permanent probe for measurementsup to 30,000
volts DC. Standard specifications of 11 megohm input im-
pedance on VI'VM, 6 AC and DC voltage ranges from O to
1000 volts on both VIVM and VOM, 6 resistance ranges
from 0 to 1000 megohms on VI'VM, 2 ranges on VOM, and
a 2 percent six inch meter provide all requirements for fast
accurate measurements. Zero center scale and peak-to-peak
measurements as added features create a truly great
Sencore value.

Dealer Net......... only 79.95

December, 1962/PF REPORTER 29

www americanradiohictory com



S E N CO R E COMPONENT CHECKING

MADE EASY BY SENCORE PARTS SUBSTITUTION

A complete range of carbon resistors, capacitors, electrolytics
and universal selenium and silicon rectifiers at your finger
tips for on-the-spot substitution. Say goodbye to messy
crumpled parts, unnecessary soldering and unsoldering when
substituting components for test purposes only. Each sec-
tion operates independently with a value close enough for
every substitution need. Components in each section are
isolated from chassis and from other sections. New electro-
lytic substitution section provides dual electrolytics as well
as 25 single electrolytics. Exclusive surge protector prevents
arcing, sparking or healing of single or dual capacitors being
bridged. Electrolytics are automatically discharged when
surge proltlector is released. Here are the values provided
...81 in all.

1. CARBON RESISTORS ... 12 resistors, 1 watt from 10 ohms
to 5600 ohms. 12 resistors, 14 watt from 10 K to 5.6
megohms.

2. POWER RESISTORS ... 20 wire wound, 20 watts from 2.5 to
15,000 ohms.

3. CAPACITORS...10 capacitors at 600 volts from 100
MMFD to .5 MFD.

4. RECTIFIERS. .. Universal Selenium; .5 amps, 800 PIV. Uni-
versal Silicon; 5 amps, 800 PIV,

H36 “"HANDY 36"

Provides the 36 most often needed resistors
and capacitors for experimenting, substi-
tuting and testing. 24 Resistors from 10
ohms to 5.6 megohms, 10 Capacitors from
100 mfd to .5 mfd, 2 Electrolytics 10 mfd
and 40 mfd at 450 volts.

Dealer Net. . . ... ... .. .... 12.75

RS106 RECTIFIER
TROUBLE SHOOTER

Substitutes for single and dual Selenium
and silicon rectifiers, single and dual
diodes. Gives you a positive check every
time. A must for servicing voltage doubler
circuits. Protected by a 14 amp. Slow
Blow Fuse.

Dealer Net. . ... . ..... .. .. 12.75

BE113

DUAL TV BIAS SUPPLY e,
a0

A single 0 to 20 volts DC bias supply or ’mgdi“"qg?u

two separate 0 to 20 volts DC bias sup-
plies—without interaction. Save time in
AGC_trouble shooting and aligning TV
sets. Provides all TV biases recommended
in photofact schematics and by all TV
manufacturers. Well filtered—provides vir-
tually pure DC with less than one tenth
of one percent ripple. Calibration accuracy
better than equivalent battery tolerance.

Dealer Net. ... . ... ... .. 12.75

VB2 VIBRA-DAPTER

Checks 3 and 4 prong Vibrators faster and
easier. Plugs into any tube checker; ideal
for use with LC3 or the Mighty Mite. To
check 6v. vibrators, set for 6AX4 or 6SN7;
for 12v. vibrators, set for 12AX4 or 12SN7.
Two No. 51 lamps indicate whether vibra-
tor needs replacing.

Dealer Net. ... ..... .. ... .. 2.75

ALL AMERICAN MADE
ALL HAND WIRED
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RC121 COMPONENT SUBSTITUTOR

SENCORE #eson nos

All your
favorite

Sencore Substitution
time-savers in one compact unit.

5. ELECTROLYTICS ... 10 dual electrolytics from 2 MFD to
250 MFD at 450 V DC can be used as singles or tie them
together and double capacity to form up to 25 separate
single values. Both sections protected by surge protector.

All hand wired, complete with four test leads.
RC121....... Dealer INeb: 1.z 5 vexs oo 5 wns s & arss ing o' 39.95
RC121 (Kit).. .Dealer Net. ... ...... ... ... .. .. .. .. 27 .95

ES102 “ELECTRO-SUB"

Complete safe substitution for Electrolytic
Capacitors from small transistor radio
types to the largest used in Hi-Fi ampli-
fiers. Contain 10 electrolytics from 4 to
350 mfd. Completely safe, has automatic
discharge, surge protector circuit. Usable
from 2 to 450 volts, DC.

Dealer Net. ... ... ... .. .. 15.95

'PR111 “BIG 20"
SUBSTITUTOR

For power resistor substitution from 2.5
to 15,000 ohms. Withstands up to 20 watts
for normal testing time.

Dealer Net. . .. .. ..... ... . 12.75

FC123
FILAMENT CHECKER

Newly designed filament checker for con-
tinuity speed testing of all tube filaments
including the new compactrons, novars,
nuvistors and 10 pin tubes as used in new
series TV receivers. Test leads are pro-
vided for CRT filament testing, continuity
tests are AC or DC neon indicator voltage
tests. TV cheater cord is used to power
unit as a check on the cord to insure 115
volts AC on TV.

Dealer Net. ... ... .. ... ....3.95
HM119 “HANDYMAN"

A Sencore time-saver to eliminate wasted
time behind TV sets. Imagine, a cheater
cord with on-off switch, dual extension
cord, up to date filament checker, univer-
sal fuse checker, handy trouble light, neon
voltage and continuity checker, pin
straighteners and cord wrapper all in one
complete unit.

Dealer Net. .. ... ... .. .... 9.95

WwwWwW americanradiohistory com



W7 300V 301.LC

areReporTER S ymﬁ?@f

Vertical
Multivibrator

Feedback and Control Circuits

w5 200V 30°vLC

INPUT ® N\ 10 CRT
et b B GRID o
pg2 100K Y /
LY
'\ j@ DO NOT MEASURE y
[ _VERT MULT 100 X
®L 1v6cc7 J_ I T — e
0033]" Wap>y] X' T z [ s Tl "5 veRT
= 8% - j_—;"” » 3@]2W6 b YOKE
= ¥ 3 = WINDINGS
5V — i 12V5i-Z S3v1 ks W v
sIJsJ 015 1 ;-_'é = G ero |
E; ' 2 3.9 T A =~ Dihe—t T |
"UOKT H { B 5 047 | = L 550 o
| L5 5 (00 =]
W2 300V 30LC (RD) S HEIGHT Sy ™9 "‘\\
xgﬁt);{ n‘w; 5.0 % "
meg %
|_ Bg)g%T 500 K }
- At A !
VERT 130K \
LINEARITY B+ —
DC VOLTAGES taken with VIVM, on active chan- WAVEFORMS taken with wide-band scope; re-
nel. * means voltage will vary when signal is ceiver controls set for 50-volt p-p video to CRT.
applied or control is adjusted. See ‘'Variations.” Low-cap probe (LC) used to obtain all waveforms.

' Normal Operation

All parts of combined vertical multivibrator
and output circuit are shown here. Control cir-
cuits were discussed in November, 1962 Sym-
fact; this coverage concentrates on feedback
network and yoke circuit. Output signal at V2
plate, along with amplified sync pulses, is fed
back to grid of VIA through RC network C5,
R9, R10, C6, and C4. This network serves three
purposes — shaping waveform, setting amount
of feedback (by voltage-divider action), and de-
termining phase of feedback (so it will sustain
oscillation). Use of two capacitors in series, C5
and C4, makes circuit less susceptible to certain
faults than circuits using only one series capaci-
tor in feedback loop. Amplitude of pulses at
plate of V2 is too great to permit safe checking
of waveforms and voltages with normal test
equipment. Output transformer is an isolated-
secondary type, and center tap between the two
yoke windings is returned to ground. Vertical
retrace blanking pulses for CRT are obtained
from one side of yoke. In combined multivibra-
tor-output stages such as this one, many verti-
cal rolling defects stem from faults in feedback
circuit—making it a logical place to check.

' Operating Variations

"% » Waveforms shown were taken with
" W2 | signal applied to set; without signal,
pip at peak of W2 would be less
pronounced, due to lack of sync pulse. Other-
wise, W2 is relatively constant regardless of
control settings.

o

S Voltages throughout circuit respond
MR (o control and signal chang de-
AGES : . gnal changes as de

scribed in November, 1962 Sym-
fact. It is well to keep these variations in mind,
especially if you plan to troubleshoot by volt-
age-measurement method; when you know what
changes to expect, you won’t be confused by
interaction between sections.

WAVE- .Wavefolr.ms W5 and. W6 will vary
FORMS in amp itude a_ccorc'lmg to settings
of height and linearity controls, R5
and R7. Their shape will remain essentially con-
stant, except for slope of trace, which will often
vary with changes in setting of R7. Amplitudes
indicated on waveforms were taken with con-
trols set for normal height and linearity.
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SYMPTOM 1

Rapid Vertical Roll
Hold Control Out of Range

R9 Open

Waveform Analysis

Sweep frequency of scope must be changed slightly to
stabilize waveforms. W2 shows little change in shape,
but amplitude decreases slightly; small pip (sync pulse)
continuously “runs up” slope of trace. Amplitude of
W35 almost doubles, but appearance is unchanged. Key
to trouble is steeper slope of trace (and significant rise
in amplitude) of W7. Linearity control can sometimes
compensate for frequency change, but at expense of
good linearity. All amplitudes increase because of
change in voltage division within feedback network.

Symptom Analysis

Rolling cannot be stopped, as verti-
cal-oscillator frequency is beyond
range of hold control. Slight com-
pression of raster height is notice-
able, but not serious. Key to analy-
sis, therefore, is off-frequency con-
dition of vertical oscillator—point-
ing to fault in a part which affects
frequency (including C4, C5, C6).

70V

Voltage and
Companent Analysis

As R9 increases in value, rolling starts and picture
shrinks vertically. Extreme is reached when roll is
beyond control range, and picture is compressed. R9
could have been damaged by leaky CS5; better check
that part. Pins 7 and 6 reflect DC voltage shift in posi-
tive direction, resulting from control changes made in
attempt to stop rolling. If R9 were to decrease in value,
rolling would be accompanied by stretched picture. This
last fault seldom occurs, since resistors like R9 rise in
value more often than they decrease.

SYMPTOM 2

Intermittent
Vertical Roll

Raster Slightly Compressed

C5 Leaky

Waveform Analysis

Shape of W2 remains unchanged, except for lower am-
plitude. This is, once again, due to upset in voltage
division within feedback network. W5 retains its normal
shape and amplitude, unless circuit is extremely mis-
adjusted. W7 shows characteristic change in slope that
accompanies any alteration in section of feedback net-
work nearer V2. This change in W7 is significant clue
in determining which end of feedback network is at
fault; compare its shape here with W7 in Symptom 3,
and then with that of normal W7.

Symptom Analysis

Rolling symptom shows up especial-
ly during warmup, with the hold
control finally set near end of its
range. As in Symptom 1, picture
compression is incidental, and some-
times unnoticeable. Vertical sync is
more critical than usual, because of
poor waveshape fed back to grid
of V1A through feedback network.

Voltage and
Component Analysis

Voltage on pin 7 becomes less negative, but not sig-
nificantly so; pin 6 remains essentially unchanged. Volt-
age on pin 3 is considerably lowered, but is still un-
safe to measure. Key voltage clue is at junction of R10
and C6. VIVM will normally read less than ¥ volt
DC here (caused by self-rectification in meter); with
C5 even slightly leaky, reading may be several volts.
If C5 remains in circuit very long after becoming leaky,
it will damage R9Y as in Symptom 1. Good callback in-
surance also requires checking C4 and C6 for leakage.
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SYMPTOM 3

Increased Sweep
Intermittent Vertical Roll

€4 Decreased in Value

Waveform Analysis

Shape of W2 stays the same, but its amplitude increases
somewhat, and sync pulses are seen “running” through
waveform. Amplitude of W5 is also increased, ac-
counting for stretched appearance of raster. Suspicion
of feedback trouble is raised by abnormally high peak-
to-peak value of W7, and more exact clue to location
of fault is given by unchanged shape of this trace. Feed-
back troubles of type described in Symptoms 1 and 2
produce abnormal shape in W7; absence of this dis-
tortion points to trouble between test point and grid.

Symptom Analysis

Rolling generally increases as set
warms up, signifying a defect that
develops slowly “under load.” Fre-
quency drift points to some fault
in V1A-grid or feedback circuit.
Stretching of sweep often occurs,
too; but this happens gradually, and
customer may not notice it until
rolling becomes severe.

Voltage and NO

Component Analysis VOLTAGE
CLUES

Strangely enough, DC voltages stay very nearly the
same as for normal operation. Very slight shift in posi-
tive direction occurs, but not enough to serve as a clue
unless exact voltages for a particular set were known
beforehand. Value of C4 is very important to wave-
shaping characteristics of feedback RC network. Leak-
age gives same effect as lowered capacitance. If value
should increase for some reason, result would be shrink-
age of picture. Good idea to change C4 if it gives slight-
est suspicion of trouble.

SYMPTOM 4

Vertical Bars
in Raster

Darkest on Left Side

R11 Open

Waveform Analysis

Scope checks in horizontal circuit fail to give real clue,
even though unnatural amount of ringing waveform is
apparent. In W5, however, excessively wide band of
white indicates trouble. Scoping same waveform at
7875 cps reveals the problem—excessive cross talk in
vertical winding of yoke. All other waveforms in verti-
cal circuit are normal, further isolating trouble to out-
put transformer or yoke circuits. W6 also contains un-
wanted horizontal pulse, but reduced amplitude points
to trouble in winding nearest WS5.

Symptom Analysis

At first thought, symptom appears
to be horizontal sweep trouble. Only
clue to vertical fault is slight, al-
most unnoticeable, shrinkage of pic-
ture. Bars are obviously caused by
some form of ringing in or from
horizontal circuits, and it is neces-
sary to make further checks to de-
termine actual source of trouble.

NO
VOLTAGE
CLUES

Voltage and
Component Analysis

Voltages throughout vertical multivibrator and output
stage are normal—more evidence of trouble in output
transformer or yoke. Cross talk in yoke results in bars
on picture tube in this particular circuit, because re-
trace blanking is taken directly from yoke connection.
If R12 were to become open, effect would be similar,
except bars would be very light—sometimes hardly no-
ticeable. Visual inspection of R11 and R12, or un-
soldering and measuring with ohmmeter, will usually
be necessary to confirm this fault.
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by Allan F. Kinckiner

HOW RADIATION DISTORTS SCOPE TRACES

VERT SYNC

SERRATION

Fig. 1. Faint line at top is normal;
it's traced by vertical sync pulses.

A major distraction to inexperi-
enced scope users is the “hash” or
fuzziness that appears in many
waveforms. Sometimes it's a valid
clue to trouble; but more often than
not, it has nothing to do with the
symptoms that resulted in the serv-
ice call. Here are three reasons why
a scope trace may include inci-
dental, misleading information:

1. Since the scope is a more sensi-
tive indicating device than the
TV screen, it often detects slight
signal faults that don’t produce
obvious distortion in the picture
or raster. While these imperfec-
tions may be a sign of trouble in
the making, they may have no

5
" i
!

L1
(A) Vertical-amplifier pickup.
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Fig. 2. Slight bending of video wave-
form caused by pickup of 60-cps hum.

bearing on the present complaint.

2. Some components of normal sig-
nals produce faint pips or lines
that don’t show up clearly in most
photographs found in service lit-
erature. (An example is the line
traced by the vertical sync pulses
in a composite video waveform
taken at 7875 cps—see Fig. 1.)
The scope user who isn’t expect-
ing these added traces may inter-
pret them as trouble of some sort.

3. Many trace distortions are due to
unwanted pickup of signals from
sections of the receiver other than
the circuit being tested.

This last-named effect is espe-
cially annoying because its origin is

usually difficult to pin down. Spu-
rious radiation and cross talk can
reach the scope in several different
ways. The instrument’s input termi-
nals, leads, or probe can pick up
radiation; signals may be induced
in the circuit being tested if nearby
wires are carrying large alien sig-
nals; in addition, an unwanted sig-,
nal can be directly coupled into
various receiver sections by defec-
tive isolation- or decoupling net-
works.

Probably the most common inter-
fering signal—60-cps hum—is radi-
ated or coupled from the receiver
power supply and heater circuitry,
as well as from external sources like
fluorescent lights. The consequent
arching or bending of certain wave-
forms (Fig. 2) is a familiar sight.
Especially during tests of high-im-
pedance circuits, a small amount of
60-cps pickup is to be expected in
the average test setup.

In every TV receiver, there are
several other specific components or
circuits capable of radiating signals
into other sections. The circuits
which give the most trouble are the
horizontal and vertical deflection
amplifiers; specific offenders are the

(B) Horizontal-amplifier pickup.
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(C) Clean trace (no blanking).
Fig. 3. Hash on the alignment curve of an FM sound discriminator.



output tubes and transformers, the
yoke, the damper tube, all wiring
associated with these components,
and also the bell of the picture tube.
Radiation from these sources can-
not be eliminated entirely, but sets
are designed to keep the radiation
level low enough so that receiver
performance will not be degraded.
Radiation is usually minimized by
use of careful circuit layout, critical
wiring dress, isolation networks, and
shielding.

Excessive radiation within a re-
ceiver has a considerably more ob-
vious effect on scope signals than
on the picture or raster. Therefore,
no visual symptoms may be appar-
ent at first glance. Nine times in ten,
though, the radiation will affect re-
ceiver operation in some marginal
way. For example, some receivers
using vertical blocking oscillators
are designed with potted-type oscil-
lator transformers. If these are re-
placed with unpotted types, vertical
sync will never be as good as it was
originally. The poor synchronization
will cause a minute vertical jitter
that the average serviceman will
ignore, but a critical customer will
find objectionable. A scope trace
will show this jitter more plainly
than picture examination.

In addition to indicating marginal
faults that may be bothersome to
the customer, minor distortion in a
scope trace can frequently forecast
the failure of certain components.
For example, parasitic oscillation
in the horizontal output tube—evi-
denced by a fuzzy appearance of
waveforms—often presages the not
too distant failure of that tube.

In some cases when hash on a
scope trace does not cause visible
defects on the CRT screen, the rea-
son is that the signal radiation coin-
cides with the horizontal or vertical
blanking period. Also, some visible
corona effects appear only on the
extreme edges of the raster; while
they will be obvious on scope traces,
they will not be apparent on the
screen unless the raster is intention-
ally shrunk to view its edges.

Whether or not the CRT presen-
tation is affected, every suspicious-
looking scope trace should be care-
fully analyzed to determine if the
condition is normal and can thus be
ignored, or if the peculiar wave-
form indicates a submarginal defect

Fig. 4. Distorted video, radiated com-
ponent of signal, and normal video.

(or impending breakdown) that
only a critical examination of the
receiver will reveal.

Fuzzy Alignment Traces

Every serviceman who has sweep-
aligned a receiver has at some time
been troubled by fuzzy response-
curve traces. There are several ways
to combat this condition. One is to
kill the horizontal or vertical circuit
responsible for the hash; another is
to insert a low-pass RC network in
the scope input circuit (a 10K re-
sistor in series with the vertical in-
put lead, and a 1000-mmf capacitor
across the vertical input terminals).
A third method, which I personally
prefer, is to use enough signal from
the generator so that the scope’s
vertical gain can be attenuated—
making it less vulnerable to radia-
tion. The amount of signal that can
be fed into the receiver is limited
by the overload point of the IF
amplifiers (where the peaks of the
curve begin to flatten out). Gen-
erally speaking, a signal level capa-
ble of presenting a 3-volt trace am-
plitude on the scope will fulfill the
desired conditions for aligning pic-
ture IF’s. For sound IF’s, a 6- to 8-
volt trace is about right.

Proximity of the scope to the re-
ceiver is one more factor affecting
hash on alignment curves, particu-

larly when the scope’s input posts
are unshielded. Fig. 3A shows hash
picked up by the vertical amplifier
of a scope placed only about ten
inches from the front of an oper-
ating picture tube. Another blurred
trace (Fig. 3B) resulted when, in
a hurry, I used an unshielded lead
to couple a sweep signal into the
horizontal amplifier of the scope
for discriminator alignment. In both
cases, correcting the faulty setup
enabled the scope to display the
clean response curve shown in Fig.
3C.

Shielding The Scope Input

Some time ago, while scoping
the output of a video amplifier us-
ing two triode stages, I noted com-
pressed sync pulses; so, I advanced
the scope probe to the input of the
amplifier. Because of the lower sig-
nal amplitude here, I switched the
scope attenuator from the X100 to
the X10 position. The input wave-
form contained an unexpected form
of distortion, as illustrated in Fig.
4A. Since the first trace did not
have this wavy distortion, I de-
duced something was wrong with
the second probing. With the probe
disconnected from the receiver, the
scope still displayed the waveform
in Fig. 4B. Cupping my hand
around the vertical-input post killed
this signal, indicating that the hash
was being picked up by the scope it-
self. By moving the instrument
away from the receiver, I eliminated
the hash and obtained a normal
composite - video waveform (Fig.
4C).

The trace distortion, in this case,
was aggravated by the fact I was
using a low-capacitance probe with
the scope. Because of the attenua-
tion introduced by this probe, a 10-

® Please turn to page 89

Fig. 5. Coaxial connectors installed in place of the binding posts on scopes.
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Calibrate Your Own Scopes and Generators

Dependable reference sources are easy to find.

In the September issue, we in-
vestigated several techniques for
calibrating the VOM and VTVM.
Other basic equipment—audio os-
cillators, oscilloscopes, and signal
generators—may also be checked
for departures in accuracy which
inevitably creep into any unit over
the course of extended use.

Many of the preliminary steps
described in the previous article
also apply to these instruments. To
recap briefly: Calibrate the instru-
ment in the same physical position
as that used during routine opera-
tion. Preset the mechanical zero
screws on meters. Let new tubes age
for at least 48 hours. Neutralize the
electrostatic charge on a plastic
meter front by washing with a
household detergent. Lastly, allow
a one-hour warmup period before

WWV, WASHINGTON, D.C.  WWVH, HAWA!!
2.5m¢ 5 mc
5 mc 10 mc
10 mc 15 mc
15 mc
20 mc
25 mc

TONE INTERRUPTED
BY 1-SECOND TICKS

Fig. 1. Calibrating signals sent by
the National Bureau of Standards.
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.. . by Len Buckwalter

calibrating.
Audio Oscillators

For most applications, extreme
accuracy is not ordinarily required
of an audio generator, but you may
encounter new electronic devices
which do require close audio-fre-
quency tolerances. For example, to
service the tone-signalling circuits
which are finding wide usage in
garage-door openers and Citizens-
band systems, you need a generator
that produces precisely - calibrated
audio signals.

A very accurate test signal at the
low end of the frequency spectrum
is readily available from the 60-cps
power line. Just touching a finger-
tip to the vertical input of an oscil-
loscope introduces enough 60-cps
voltage to permit synchronizing the
scope’s horizontal sweep at 60
cycles. (Set the controls for a
single-cycle display.) The output
of the audio oscillator can then be
connected to the vertical input of
the scope and varied to produce a
similar display on the scope. Under
these conditions, the audio oscil-
lator is known to be generating
exactly 60 cycles.

Other audio frequencies may be
checked by leaving the oscilloscope
locked on 60 cps and slowly rotating
the audio oscillator dial until two
cycles appear on the screen. At this
point, the instrument is generating
120 cps. This procedure may be
continued until the oscilloscope
pattern shows a series of sine waves
that are spaced too closely to be

WwwWwW americanradiohistory com

counted conveniently. In each case,
the generator frequency will be
equal to the number of cycles on
the scope, multiplied by 60.

Other spot checks can be made
if you have access to a general-
coverage AM receiver. This piece
of equipment is an invaluable aid
to audio and RF calibration. Stand-
ard test tones are transmitted by
two stations operated by the Na-
tional Bureau of Standards: WWV
near Washington, D. C., and
WWVH in Hawaii. These high-
powered stations can be received
throughout the country on one of
their several transmission frequen-
cies given by the chart in Fig. 1.
Reference tones broadcast by these
stations provide frequency stand-
ards for calibrating purposes; the
frequency of the tones alternate be-
tween 600 cps and 440 cps, in the
time sequence shown in Fig. 1.

After the voice coil of the re-
ceiver is connected to the oscillo-
scope, the sweep is synchronized,
and a calibration check is made in
the same manner as in the line-fre-
quency check. Thus, if a single cycle
is displayed when the test frequency
is 440 cps, an unknown signal
which causes the appearance of two
cycles on the scope is identified as
880 cps.

The range of available calibrating
frequencies is considerably ex-
panded by the use of Lissajous fig-
ures. These oscilloscope patterns
will indicate the frequency relation-
ship between a variety of known
and unknown audio signals. In ap-



plication, the known frequency
(600 cps, for example) is applied to
the horizontal input of the scope,
and the unknown signal from the
oscillator is applied to the vertical
input. The gain controls of the
scope are then adjusted to form
Lissajous figures—as shown in Fig.
2. (Rotate the audio oscillator dial
for a stationary display on the
CRT.)

Note the pattern is characterized
by a number of loops along its
horizontal and vertical edges. By
counting them, it is possible to
determine the ratio of known fre-
quency to unknown frequency.
Loops along the top of the pattern
are formed by the unknown fre-
quency applied to the vertical termi-
nals, while those along the side re-
sult from the known frequency at
the horizontal terminals.

In the example shown in Fig. 2A,
the relationship is 2:1. With a
known 600-cps signal fed to the
horizontal terminals, the appear-
ance of two loops along the top of
the pattern indicates an unknown
frequency of 1200 cps, provided
only one loop appears at the side of
the figure. Other Lissajous figures
give additional possibilities. For ex-
ample, a 900-cps signal at the vert-
ical terminals and a 600-cps signal
at the horizontal terminals will pro-
duce the 3:2 pattern shown in Fig.
2B.

In actual practice, calibration
with any known signal can be done
over a 10:1 range—in either an
upward or downward direction. If
the ratio is much greater, crowding
of the pattern makes it difficult to
interpret.

Oscilloscope
The key calibration point for the

oscilloscope is the gain control of
the vertical input. Once a given

"7 HORIZONTAL INPUT SIGNAL

number of inches, squares, or other
divisions on the scope screen is set
up to represent a known voltage,
the amplitude of unknown input
signals is readily measured. Once
this initial calibration is accom-
plished, the vertical-gain vernier
control must not be moved unless
you wish to recalibrate the scope.
However, the vertical step attenua-
tor may be changed to a higher
range, so that each square will rep-
resent | volt, 10 volts, etc., instead
of .1 volt.

Many oscilloscopes have a grid
(graticule) overlying the screen,
graduated in .1” squares. If a 1-volt
AC signal is introduced and the
vertical gain adjusted for a trace 10
divisions high, the scope has been
calibrated on the basis of .1 volt
(peak to peak) per square.

The signal source to be used for
calibrating depends on the degree of
accuracy required. The simplest
method, generally adequate for
servicing, uses a 6.3-volt filament
source for the calibrating voltage.
The 6.3 volts is an rms value, but
the scope measures the peak-to-
peak amplitude. Therefore, 6.3
volts rms will be displayed on the
scope as 18 volts peak to peak (de-
rived from the formula, p-p = rms
X 2.828).

Connect the scope to the filament
lead in a set (or to a filament trans-
former) and adjust the scope gain
for a specific number of vertical
grid divisions. In this instance, if 18
divisions are selected, each division
equals 1 volt.

The greatest useful operating
range is obtained if this calibration
is made with the vertical attenuator
set to X10. Switching to the XI
range then makes the same deflec-
tion amplitude equal to 1.8 volts,
and switching to the X100 range

TOP LOOPS FORMED BY
VERTICAL INPUT SIGNAL

SIDE LOOP FORMED BY

CACILLOSEOME GRIG
ERET DTV 10M WATE
TOEQUAL 10Y ™

FEAK-TO-FEAK =310V
| EnPEAL

SOURCE

EF
L10% &
HI.II‘ITELI AL '.'_in' ."m:_r
CRM = TERMTHALS
o e i

Wor

B
MITER REFERENCE
I READS AMS WALIE

Fig. 3. Scope peak-to-peak calibration
using 110-volt rms from AC line.

results in 180 volts for the same de-
flection (each grid division equal-
ling 10 volts). Reading the voltage
of any unknown signal is accom-
plished by counting the squares
from the bottom to the top of the
unknown waveform.

A cross-check of the scope cali-
bration may be made by comparing
the voltage displayed on the scope
with that measured by a VTVM set
to read peak-to-peak voltages. Fig.
3 gives a method for calibration
using line voltage instead of filament
voltage.

Calibrating an oscilloscope is con-
siderably more convenient with the
aid of a commercial calibrator made
specifically for the purpose. These
instruments provide a variety of
reference signals for any signal-volt-
age range the serviceman is likely
to encounter.

e Please turn to page 80

><2 HORIZONTAL LOOPS

Fig. 2. Llissajous figures on oscilloscope indicate signal frequencies.
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_ VISUAL SYMPTOMS
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L TERL AL STORY!

4

Looks like a real blizzard! But heavy, black pic-

1 ture elements are seen through the dense snow,
indicating high gain in all stages following the tuner. Re-
moving AGC bias from the IF's—but not the tuner—causes
this symptom. The AGC circuit receives a strong (though
noisy) video input, and biases the tuner almost to cutoff.

Excessive contrast and low brightness of this pic-

2 ture looks like the sad result of video overload-

ing. Sync is rock-steady, though—a clue that the fcult is be-

tween the sync-takeoff point and the CRT. Look for troubles

which upset the DC bias between the picture-tube grid and
cathode without greatly changing video-signal amplitude.

A great variety of picture-circuit defects could be

3 responsible for the weak contrast, but another

symptom in this pattern is useful for localizing the fault.

Except in a few old sets with no vertical retrace blanking,

the presence of retrace lines on the CRT points tc a blank-
ing circuit failure which incidentally affects video.

Most of the raster is compressed into o single

4 bright line, but a few dozen spread-ou- scanning
lines prove vertical sweep is not completely dead. There is
probably an open component in the waveshaping network
between the vertical oscillator and output stages. A weak,
distorted signal is still developed across stray circuit paths.

When the top of the raster is stretched and the
5 bottom is folded over (with sync usually remain-

i rvveacanangn

ing stable), you can bet the vertical output tube has in-
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Merely looking at a trouble symptom displayed on
a TV screen seldom gives you enough information
to ‘‘put the finger” immediately on the faulty com-
ponent. However, quite a few visual symptoms are
characteristic results of defects in certain small areas
within the set; in such cases, a shrewd appra sal of
the raster or picture can put you quite close to the
trouble spot. By knowing where to start checking,
you can greatly reduce troubleshooting time.

sufficient kias. The reason may be found in either the grid
or cathode circuit {unless the latter is grounded). Grid-coup-
ling and cathode-bypass capacitors are primary suspects.

Horizontal sweep is collapsing before your very

lf. eyes! This "‘Ben Casey effect’’ is a form of squeg-
ging (breaking in and out of oscillation) peculicr to an
unorthodox type of horizontal oscillator being used in o few
late-model sets. This simple circuit, a sine-wave oscillator
directly controlled by dual-diode AFC, is easy to check.

Here, a horizontal shaking motion of the raster
produces regularly-spaced bends that qive the
test-pattern circles a “cogwheel’’ appearance. The :zause is
almost always a faulty anti-hunt network (a capacitor or
RC combination from the AFC output line to grourd). This
case is complicated by interaction with a 60-cps hum bar.

o Just a wisp of a raster is left; horizonta sweep

o] is still functioning, though badly cripplad. Un-
equal length of faint raster lines indicates the harizontal
oscillator is seriously defective and producing a weck drive
signal. Raster width, height, and brightness should all re-
turn to normal when the oscillator fault is cured.

Loss of horizontal sync could mean trouble in any

Y of a half-dozen stages. However, the white drive
line isolates the trouble to the horizontal oscillator. Some
fault is increasing or decreasing drive-signal amplitude, and
aglso throwirg the oscillator off frequency—by changing
circuit constants or by improper AFC feedback.

i
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Horizontal jitter is often hard to
pinpoint, since it is virtually always
the result of a slight component de-
fect or a trifling maladjustment.
Some examples are: slight leakage
in a capacitor, a resistor a little off
value, a partially open electrolytic,
an unbalanced AFC phase detector,
incorrect adjustment of the horizon-
tal oscillator, and video in the sync
signal. We'll cover some general
component troubles first—then dig
into specifics.

Resistor and Capacitor Troubles

Leaky capacitors in the horizon-
tal oscillator, AFC, sync, or even
AGC circuits can cause jitter. The
trouble may not show up plainly
in waveforms, except as a change
in amplitude or slight “fuzziness”
of the horizontal sync pulses (Fig.
1). DC voltages probably won’t re-
veal the trouble either, since jitter
may be caused by an amount of
leakage too small to make a no-
ticeable difference in voltmeter read-
ings. Testing of all capacitors in the
suspected trouble area may be the
most time-saving procedure in cases
where general circuit tests fail to
turn up clues.

To find a faint leakage path in a
capacitor, you should use a tester
that places considerable voltage
across it for an out-of-circuit test

SYNC PHASE INV

TO VERT
INTEGRATOR

70 HORIZ
AFC

ot the J

1y

Fig. 1.
fluctuations

Blurred sync pulses indicate

that can cause jitter.

—preferably 100 volts or more. Do
not rely on your ohmmeter. Most
ohmmeters do not apply enough
voltage to the capacitor to break
down such a small leakage path.
Any capacitor that has even a
trace of leakage at 100 volts should
be replaced. (This test should not
be applied to electrolytic capacitors
—especially the low-voltage type.)
Even if there is no observable ef-
fect on circuit operation, leakage in
a capacitor signals the end of its
useful life. In addition, a 500-meg-
ohm leakage path at 100 volts
might be reduced to 50 megohms or
less when higher voltage is applied.
since capacitors inherently tend to
become more leaky as the voltage
across them is increased.
Occasionally you'll find a resistor
that changes in value when voltage
is applied, but this doesn’t happen
often. Even if it does, the resistor
is still likely to read off value when
cold; therefore, it will be no trouble

SYNG AMP 10 VERT
INTEGRATOR
1
] > TO SYNCHROGUIDE
@ © Janes
B+ FOR
p——>0THER
CIRCUITS

L L]

MAIN B +
SOURCE

Fig. 2. Various jitter-producing troubles can occur in sync-output circuit.
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to find this fault using a well cali-
brated ohmmeter. Off-value resistors
that can cause jitter may be found in
the sync, AFC, or horizontal oscil-
lator circuits. Frequently the ofl-
value resistor will also show visible
signs of a crack in the body, or dis-
coloring.

Jitter can be produced by a num-
ber of different capacitor and re-
sistor faults in the circuitry between
the last sync stage and the horizon-
tal AFC, as illustrated in Fig. 2. It
may occur in circuit A if any re-
sistor changes value, or if either C1
or C2 begins to open or develop
leakage. In circuit B, a shift in the
value of Rl may lead to jitter; in
addition, a nearly open C2 will
greatly attenuate the horizontal sync
pulses, and may cause jitter as well
as critical horizontal hold. Likewise,
a partially or completely open Cl
may cause similar symptoms. This
matter of electrolytic - capacitor
faults deserves further discussion.

Open Electrolytic Filter

Fig. 3 shows a circuit wherc an
open or partially open electrolytic
can let enough video into the sync
circuit to cause jitter. When looking
at the sync signal with a scope. you
may find it all but impossible to
spot any video; but you'll see it if
you connect your scope across the
electrolytic. It is good practice to
check each electrolytic in the set
when jitter is a problem. This is easy
to do with a scope—you don’t even
have to know what peak-to-peak
voltage to expect. Just place your
direct probe and ground lead across
each electrolytic in the set. You
should see no change in the scope
pattern as the picture (video)
chuanges. There should never be any
video across an electrolytic capaci-
tor, no matter where it is used.
Don’t worry about low-frequency
ripple voltage in these tests; electro-



Don’t let unstable
horizontal sweep
get on your nerves.

by Wayne Lemons

lytics often stop bypassing high fre-
quencies (including most of the
video) and still do a passable job
on frequencies of 120 cps and be-
low.

Horizontal Oscillator Adjustment

As an aid in isolating defects that
cause jitter, be sure to try read-
justing the horizontal oscillator ac-
cording to the following general
procedure.

For multivibrators (refer to Fig.
4): If point A normally operates
at nearly zero voltage, short out this
point with a jumper wire. Also
short out the ringing coil. Then ad-
just the horizontal hold control un-
til a picture floats by. (It won’t lock
in, since the jumper at point A has
the AFC control voltage shorted
out.) If the picture won't float by
slowly, you will have to check com-
ponents in the oscillator to find the
trouble. Next, remove the short from
the ringing coil, and adjust the slug
until the picture again floats by.
If it doesn’t, you will have to
change either the ringing coil or
C2. Finally, remove the short from
point A. The picture should lock in.
If it can’t be synchronized by only
a very slight adjustment of the hold
control, then you’ll know you have

WIED- TTEUT

TEST WITH SOOPL
HERE WAL IRCONTLES IYE

SN PHASE INV

A

1207 % 00 SAINED |
miml YIDED A
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Hoon

mml

TO HORET BFC A+

Fig. 3. Defective B} filter capacitor
may let video appear in sync signal.

trouble in the control circuit.

In some multivibrators, point A
normally runs several volts positive,
and a somewhat different approach
is necessary. Place your VIVM at
point A. Short out the ringing coil,
and rotate R5 until the picture is
locked in. Note the DC voltage rcad-
ing at point A. Then remove the
short from the ringing coil, and ad-
just the slug for exactly the same
voltage.

Synchroguides can be most ac-
curately adjusted by setting up the
circuit to generate the familiar wave-
form shown in Fig. 5. However, in
the field—when you have no scope
—you can nearly always stabilize a
“Christmas - treeing” oscillator by
simply backing the phase (wave-
form) slug our of the coil about a
turn and a half. This raises the
frequency of the sine wave devel-
oped by the phase coil. This signal
gives trouble when it fails too close
to the horizontal oscillator fre-
quency—it must always be above it!

Synchrophase circuits in recent
RCA receivers (Fig. 6) have a
marked resemblance to the Synchro-
guide, but cannot be adjusted cor-
rectly with an oscilloscope. Adjust-
ment, however, is simple. Short out
the waveform coil, short out the grid
of the sync separator tube to remove
the syne signal, and adjust the hori-
zontal hold control until a picture
floats by. Remove the short from
the waveform coil, and adjust it to
recover the picture. When you re-
store the sync signal, the picture
should lock in.

Ringing-Coil Problems

In a horizontal multivibrator

@ LR T @

Fig. 4. Grid of V1A is usually ground-
ed to permit adjusting multivibrator.
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Fig. 5. Synchroguide is properly ad-
justed when waveform looks like this.

(Fig. 4), the small sine-wave volt-
age developed across the ringing
coil combines with the sawtooth
waveform at the grid of VIB to
produce a trace similar to Fig. 7—
if the sine wave has the correct
phase and amplitude.

Improper operation of the ringing
circuit can be responsible for jitter.
Troubles which cause an error in
sine-wave frequency—for instance,
shorted turns in the coil—can usual-
ly be found and corrected in the
process of adjusting the circuit.
However, you’ll probably have a
harder time diagnosing jitter which
results from excessive amplitude of
the sine-wave component. This is
usually a design problem, but it can
often be alleviated by slightly modi-
fying the circuit. The coil may have
too high “Q”—in which case a 27K
to 47K resistor may be wired across
it to damp the circuit and reduce
the sine-wave amplitude. It’s also
possible that too great a proportion
of the AC plate voltage of VIA is
being developed across the ringing
circuit; if so, a workable remedy is
to increase the value of series re-
sistor R1. The latter change should
be made with caution, since it could
“backfire” — you might decrease.
rather than increase, the stability of
the circuit.

e Please turn to page 82
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Fig. 6. A scope is not necessary for
adjustment of the Synchrophase circuit.
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Wouldn't it be rather silly to:

1.Pay a clerk or dispatcher to re-
ceive a call for service and make
out the necessary paperwork;

2. Take down the parts needed from
a $3,000 or $4,000 inventory;

3.Load them into an expensive
truck, along with tools and test
equipment;

4. Slide a highly-paid service tech-
nician behind the wheel, and send
him off to the customer’s home;

5. Pay the technician’s wages and
the overhead expenses to get him
to the door, and pay him while
he is working on the set—

Only to find that, after subtract-

ing your costs from the amount

paid to you by the customer, you
lost 65¢? :

Maybe you’re chuckling at the
poor brainless shop: owner who
would permit such foolishness to
drive him to the poorhouse; yet, I'll
bet this has happened in your town
more than just once or twice—this
very week!

Have you ever stopped to think
how many profitable service calls it
takes to make up for just one of
these “no profit” calls? You must
not only make up for the actual
amount lost (65c in the example
above) but also earn the profit you
should normally make, anyway. The
inevitable answer is that you never
quite make up for lost profits, un-
less you overcharge the next custo-
mer—a very poor practice.
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A Short Course in Profits

Take a look at the following
facts, which are based on an ex-
pected profit margin of 25%: A
2% drop in your gross profit
(caused by an occasional no-profit
call) must be offset by an 8.7%
increase in the number of service
calls if you are to earn the same
dollar profit. A 10% drop in your
gross profit (caused by too many
no-profit calls) must be offset by
a 66.7% increase in service calls to
earn the same dollar profit!

Would you, in today’s tightening
competitive situation, find it easy to
make five calls for every three
you're now doing? It’s not very
likely you could even attract that
many extra calls, let alone find time
to make them. The better, easier,
and more businesslike way is to be
sure that every service call is a
profitable one. This can be done
by establishing a flat-rate service
charge on a sound basis, and then
using it sensibly.

We won’t go into the mathematics
of figuring profit ratios; however, we
can set up a procedure by which you
can arrive at a flat-rate figure which
will provide you with a margin of
profit on service calls. We will first
concern ourselves with how to ap-
ply and use a flat rate, once it has
been established.

Flat Rate Defined

What do we mean by a flat-rate
TO DETERMINE AVERAGE CHARGE

5 Per Jom

|
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from
flat rate

service calls

by Ernest Tricomi

service charge (also called a mini-
mum charge)? A flat rate is a fixed
amount charged by the shop to
cover the first 15 or 30 minutes the
technician spends in the home re-
pairing a product. It is for labor
only; parts are extra. Any time
spent on the job over and above
the initial
charged for at an hourly rate. Exist-
ing flat-rate service charges vary
with geographic location, but most
of them fall within the range of
$3.95 to $6.95 for black-and-white
TV sets. A chart comparing color-
service charges with those for
monochrome sets appeared in the
November issue of PF REPORTER.

There are three important items
you should weigh when establishing
a flat-rate charge, apart from con-
sideration of what is normal in your
area. These items are overhead
costs, direct costs, and a margin for
profit. Overhead costs are, of
course, items such as heat and light,
rent, office-personnel salaries, truck
expense, reserve for depreciation,
reserve for bad debts, and a host of
others, all of which must be pro-
rated over the total number of serv-
ice calls. Direct costs would be
mainly the technician’s hourly wage.

Making It Work
One thing you will have to over-
come, when you first start using a
flat-rate charge, is customer resist-
ance. There are two customer ob-
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BETTER THAN EVER IN 1963

RENEW YOUR MEMBERSHIP NOW!

REGESTERSD MBI

sEnvI ¥

’ ~N IR
JOMHN QDEMA
‘30 NORTH EDGEWODD ROAD

prHiLA, 10, PENNA.

Join up now...for another helpful year with

P.F.S. S.

(PHILCO FACTORY-SUPERVISED SERVICE ASSOCIATION)

. ..the most valuable business-building/service data “franchise”

in the consumer product industry!

Choose from three membership categories:
Electronics membership; Appliance member-
ship; Laundry membership; orany combination.

Complete Philco Product Service Information.
Direct to you each month by mail. You get them
all: service manuals, model spec sheets; pro-
duction bulletins, parts lists.

Full-Year Subscriptian to |Improved PHILCO
SERVICE-BUSINESSMAN MAGAZINE. You get
all six issues. Technical articles and servicing
short-cuts; articies on successful business
management proved by reports from Philco's
National Service Panel.

Valuable Personal Identification as a Com-
petent Professional . . . and a Qualified Mem-
ber of the PFSSA. Includes personalized Pocket
ID Card, Wall Certificate, Counter Sign, Truck/
Car and Window Cecals, special direct
mail material.

2.8

A

)
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JOIN UP NOW FOR 1963..

Factory-Supervised

Business and Technical Helps at Special PFSS
Volume-Purchase Prices! Shop Repair Tags,
Service Work Orders, Business Stationery and
many other items.

PFSS Assaciation Accidental Death Medical
Expense Insurance at special group rates.

Opportunity to List under PFSS Trade Mark in
‘‘Yellow Pages' (where available).

Special Stencil on Back of Philco TV Sets
Recommends Service by PFSS Members.
*‘Should this Product Require Service or Ad-
justment Call the Serviceman Who Displays
This Registered PFSS Trademark''...on Philco
sets means added business for PFSS members.

User Instrection Booklets Recommend PFSS
Member for Service, Packed with every Philco
product, the User Instruction Booklet includes
added recammendation that the owner call a
PFSS Service Shop.

www americanradiohistory com

Local Service Training Meetings sponsored by
your Philco Distributor.

Service Work Referrals by Philco Distributor,
Plus participation in Philco's Direct Pay Factory
Service Programs (Philco paid over $1,000,000
in direct-pay Service Payments to PFSS mem-
bersin 1962 under Philco guarantee programs).

YOUR MEMBERSHIP IN THE
PHILCO FACTORY-SUPERVISED SERVICE
ASSOCIATION MEANS:

1. That you have qualified as a preferred
service outlet.

2. That you are publicly identified through
PFSS as a leading service business.

3. That you maintain a working partnership
with Philco. .. the manufacturer who has
demonstrated the greatest interest in the
independent service businessman.

. See your Philco Distributor Today

PARTS AND SERVICE OPERATIONS

PHILCO

A SUBSIDIARY OF MOM%W%



DEALERS HAVE
BEEN ASKING ABOUT
IT FOR YEARS...

NOW...you can

handle tape head
replacements °

quickly ... easily

MAKE BIG
PROFITS
WITH

s tnonies®

\ For years dealers have

asked for an accurate,
simplified method for
handling the replace-
ment of worn tape heads.
NORTRONICS, supplier of
original equipment heads to
the top manufacturers who
make more than 759, of the
nation’s tape recorders, has in-
troduced a tape head replace-
ment program which solves this
problem quickly, easily, and
profitably !

NorTRONICS offers the only tape
head replacement program which is
complete in all respects heads are
matched electrically and mechanically
for more than 250 models of popular
recorders exclusive “*Quik-Kit”
mounting hardware simplifies installation
and vastly increases flexibility of inventory

electrical components included when
required. .. detailed drawings and instruc-
tions make work go faster easter . . .
giving more profit per job!

You can get into this profitable market
NOW! Minimum, fast-moving stock re-
quired . . . and profits are high for both
distributor and dealer!

Extensive national consumer advertis-
ing and publicity campaign is now build-
ing demand. NORTRONICS provides you
with point-of-sale and counter displays,
window streamers, consumer booklets
and sales ammunition. Powerful packag-
ing is designed to boost “impulse” sales:
helps to move replacement heads fast!

e —

e

Ask your distributor today about this
new NORTRONICS fape head replace-
ment program or write: Thor Johnson
Distributor Sales Manager.

]

MOST COMPLETE LINE
\ OF CONVERSION KITS

fn add:tion,
NORTRONICS
provides the
most complete
fine of kits for
converting mono-
phonic and 2
track stereo to 4
track stereo .
Boosts sales of accessofy equipment for
completing stereo systems. Complete Job-
IIH ber and Dealer information available—write
today!

——

jections most frequently encount-
ered in conjunction with the flat
rate. The first is raised when the
trouble appears minor and the tech-
nician spends only a few minutes

]|on the job. The second objection

occurs when the customer decides
not to let you fix the set because the
cost will be too great. Let’s examine
these objections, one at a time.

Take the Bull By the Horns

The best way to avoid misunder-
standings is to make your terms
clear to the customer from the be-
ginning. When a customer phones
in for service, you might say this:

“Thank you for calling, Mr.
Jones. We'll schedule your call right
away. Meanwhile, I'd like to point
out that we charge a flat service fee
of $5.95 for the first half-hour of
work, in addition to any parts your
set may need. Except in cases of

‘| more serious trouble, most of our
| | service calls are completed in less

than a half-hour. However, if we
find that we must remove the
chassis and bring it to our shop, we
then charge our shop rate of $4.50
an hour. The $5.95 charge then ap-
plies as a service-call, pickup, and
delivery charge. What time today
will you be home so our serviceman
can make the call?”

This approach, although it may
seem that it would discourage the
customer, actually smoothes the way
—sidestepping any future misun-
derstandings. If the message is con-
veyed in a friendly, cheerful tone,
the customer will not be likely to
object. The use of a flat-rate charge
is not new to him by any means,
and if he approves, he will be less

apt to raise a fuss if the service call
happens to be brief.
Print It on Your Invoice

Another approach is a bit more
defensive, but it also works. A state-
ment is printed in bold type right on
the face of the invoice, so the cus-
tomer can’t fail to see it: “Work
performed in the customer’s home
during the first half-hour of a serv-
ice call is charged for at our stand-
ard flat rate of $5.95.” Some serv-
ice shops, in a bid for better cus-
tomer understanding, have also
printed a short explanation of the
reasons for the flat charge, citing
some of the expenses entailed in
getting the technician to the home.
However, this kind of explanation
usually appears on the back of the
invoice.

The drawback to this approach
is, of course, that the customer
doesn’t get to see it until the work
is already done, when it’s too late
to avoid an objection and too late
to do much about it. But the in-
formation on the invoice at least
proves to the customer it’s a stand-
ard practice of the shop and he isn’t
being “‘taken.”

If you’re good at stories, tell this
one to an objecting customer: A
plumber was called in to repair a
balky furnace boiler. He stood back
and studied it a few minutes, then
took out a smaller hammer and
tapped the boiler lightly a couple of
times. He then made out a bill for
$10.10, and left. Pretty soon, he
got a phone call from the customer,
who acknowledged that the boiler
was now working fine, but won-
dered how the plumber could justify
such an outsized bill for so little

MERCURY TUNER SERVICE, INC.
890-1 River Ave., Bronx 51, N.Y.
"Largest in the East”

VHF-UHF TUNERS

One Year Warranty

Price Includes Labor & Minor Parts

TUBES & » P
AT MET
When Shipping Tuner: Include Tubes,
Shields and Domaged Parts.
Give Model Number and State Complaint
; VELL AMD INSURF
3N POPULAR

“Music Sounds Best on Tape —
Tape Sounds Best on Nortronic Heads*

i 8125 West 10th Ave., North ‘
' Minneapolis 27, Minnesota s
- s

=% o p——

ALL MAKES
ONE PRICE!
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Again Makes Servicing

Easier. .. More Profitable!

NEW!

- DYNA-TESTER

Unique new B&K design now simplifies serv-
icing in the home or in the shop. Combines
Tube Tester, Volt-Ohm-Milliammeter, and
Cathode Rejuvenator Tester in one compact,
professional quality instrument—at low cost!

TUBE TESTER SECTION is fast and accurate.

Tests the newest tube types as well as all of the

old commonly used tubes in TV and radio sets.

Tests the Nuvistors and Novars, the new 10-
pin tubes and 12-pin Compactrons. Tests voltage
regulators, thyratrons, auto radio hybrid tubes,
European hi-fi tubes, and most industrial types.
Checks for all shorts, grid emission, leakage and
gas. Provides adjustable grid emission check with
exceptional sensitivity to over 100 megohms. Checks
each section of multi-section tubes separately.
Checks tube quality and capability of cathode
emission under curreni loads simulating actual
operating conditions.

Model 625

TUBE

TESTER CRT

2 vom

VOM SECTION provides the 7 most-used
ranges for convenient TV testing:

3 DC Ranges: 0-10, 100, 1000 volts
3 AC Ranges: 0-10, 100, 1000 volts
1 Resistance Range: 3 k center scale

CRT SECTION spots picture tube trouble

and corrects it in a few minutes right in the

home, without removing tube from set. Tests

and rejuvenates picture tubes at correct fila-
ment voltage from 1 to 50 volts. Checks for leak-
age, shorts, and emission. Removes inter-element
shorts and leakage. Restores emission and bright-
ness. (Checks and repairs color picture tubes with
B&K Accessory C40 Adapter.)

Model 625 Dyna-Tester complete in handsome,
lightweight, leatherette-covered carry-case. v
Size: 1134" x 15" x 415", Net, $13955
See your B& K Distributor, or Write for Catalog AP20-R

Time-Saving, Money-Making Instruments Used by Professional Servicemen Everywhere

Model 360 V O Matic
Automatic VOV

Model 960 Transistor
Radio Analyst

Model 375 Dynamatic
Automatic VIVM

ek BLH

Model 1076
Television Analyst

Model 440 CRT
Rejuvenator Tester

See Your B&K Distributor
or Write for Catalog AP20-R

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. « CHICAGO 13, ILL.

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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work. The plumber sent the cus-
tomer the following itemized bill:

For services, tapping

boiler with hammer ... $ 0.10
For the education, know-

how, and experience that
taught me where to tap

and how hard ... .. 10.00

Estimates

The other possible objection to
the flat service charge may come
from customers who decide not to
go ahead with repairs when they are
told the possible cost. The best
answer to this dilemma is to develop
a policy on estimates, and then
stick to it. Here are some of the
possibilities:

No charge for estimates. This is
much more costly than you may
think. The profit margin—even on
profitable calls—is too narrow, the
individual sale is too small, and
costs are too high for the average
service shop to be able to provide
free estimates. Some charge must be
made.

Nominal estimate charge — de-
ductible. This is the most popular
course, in which a special flat charge
is made for estimates. Then, if the
customer decides later to go ahead
with the repair, the estimate charge
is deducted from the final bill.

Full flat-rate charge. This might
be the toughest course tc pursue,
since it is the hardest charge for the
customer to swallow. No one likes
to pay for intangibles, and nothing
could be much more intangible than
an estimate. However, if the charge
is carefully explained when the cus-
tomer asks for an estimate, there is
little room left for argument.

Shop Jobs

How does all this affect the shop
job? A flat-rate service charge is
usually applied to a call made at the
customer’s house. Bench work at
the shop is billed at an hourly rate,
since bench jobs are presumably
more complex than calls that can
be completed in the home. With to-
day’s television sets being con-
structed as they are, pulling a
chassis is often only a few minutes’
work, and again you may run into a
price objection:

“You charged me $5.95 for 15
minutes’ work,” says the customer.



Multiple-Socket Speed

with Gm Accuracy
PLUS OBSOLESCENCE PROTECTION

TESTS

All TV and Radio Tubes Nuvistors and Novars

—0Id and New

TESTS
European Hi-Fi Tubes,
Voltage Regulators, and
Most Industrial Types

TESTS
the New 10-Pin Tubes

TESTS

for True Dynamic

TESTS

New 12-Pin
Compactrons

Mutual Conauctance {(Gm)

TESTS BOTH OLD AND NEW TUBE TYPES—SELLS MORE TUBES PER CALL

MOdeI 700 All over the nation, thousands of professional servicemen rely on the

“700”’. Once you use it, you’ll be as enthusiastic as they are. Everyday

DY N A- Q U I K use has proved its speed . . . its accuracy . . . its efficiency. This up-to-date,

obsolescence-proof tube tester is designed for maximum use today and

DYNAMIC tomorrow. Provides multiple-socket section to quick-check most of the

TV and radio tube types the true dynamic mutual conductance way—

MUTUAL plus simplified switch section to check new tube types in Dyna-Quik
emission circuit. Also includes provision for future new sockets.

CONDUCTANCE Makes test under set-operating conditions. Checks each section of

multi-section tubes separately. Checks for all shorts, grid emission,

TUBE TESTER leakage and gas. Makes quick “life” test. Exclusive adjustable grid

emission test provides sensitivity to over 100 megohms.

Makes complete tube test in seconds. Checks average set in a few
minutes. Discovers weak tubes that need replacement. Satisfies more
customers. Sells more tubes. Saves call-backs. Insures your reputation.
Pays for itself over and over again. Net, $16995

See vour B&K Distributor
or Write for Catalog AP20-R

Time-Saving, Money-Making Instruments Used by Professional Servicemen Everywhere

Model 960 Transistor Model 360 V O Matic Model 375 Dynamatic Model 1076 Model 440 CRT
Radio Analyst Automatic VOM Automatic VTVM Television Analyst Rejuvenator Tester

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. -+ CHICAGO 13, ILL.

Canada: Atlas Rodio Corp., 50 Wingold, Toronto 19, Ont.

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.

NEW TUBE INFORMATION SERVICE

Available every 3 months, on subscription,
for all B&K Dyna-Quik Tube Testers
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CASTLE

TV TUNER SERVICE CENTERS

E Compare the Satisfaction

Here are just a few excerpts from many unsolicited,
spontaneous letters .

.. very pleased with the performance and fast delivery.”
.. greatly impressed by the quality of work...”
..we have not had one complaint...”
. your high standards have made no ‘callbacks’
necessary .
. thank you for a job well done and modestly priced.”

Why not join these and thousands of other satisfied

Castle customers? Remember . . . we just refuse to
turn out a ‘“cheap” job.

If you seek Satisfaction . . . you too will “Send it to Castle”

Castle replaces all defective parts, (tubes and major
parts are extra at net prices) and then aligns your
tuner to the exact, original specifications.

Simply send us your defective tuner complete; include
tubes, shield cover and any damaged parts with model
number and complaint.

Send for FREE Mailing Kit and complete details.

ONE PRICE

ALL MAKES

VHF TUNERS
UV COMBIMATIONS®

SUN gombinatio buner

must be of ong pieca

_nog_iatmnllup.sapa-
rate UMF and VHF

tiners with cord or
gear drives must be
diamaniled and the
defective unlt suntin.
90 Day Warranty

See map for. (astts lariton Serving Qo
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Pioneers in TV @ Tuner Overhauling

CASTLE TV TUNER SERVICE, INC.

5701 N. Western Ave.,
653 S. Patisade Ave.,Cliffside Park, New Jersey
In Canada: 136 Main St., Toronto 13, Ontario

Chicago 45, tHinots
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“That figures out to $23.80 an
hour. I don’t even pay my psychia-
trist that much!”

If you must pull a chassis, and
are using the flat-rate service charge,
explain it this way:

“Mr. Jones, I'm going to remove
the chassis of your set and take it
to our shop so we can service it
with the benefit of our bench equip-
ment. This is more economical for
you in the long run, because | might
have to spend hours trying to repair
it in your home. The additional
charges, over and above that for
the first half-hour, would be waste-
ful, when we could fix it much faster
in the shop. The flat-rate charge in-
cludes the time and expense of
delivering and reinstalling the chas-
sis. Thus, your overall bill will be
less than if we tried to make such a
complex repair in your home.”

If this doesn’t pacify your cus-
tomer, then he probably should
spend the money with his psychia-
trist!

A New Slant on Profits

Since tube sales lost to the do-it-
yourself tube testers are significant,
you had better analyze your profit
picture from a new standpoint. The
television service technician is now
being called in only when all else
fails—including the tube-testing sta-
tion! Gone forever, perhaps, are the
parts profits of earlier years. (An
article in the October PF REPORTER
tells how you can help yourself re-
capture some of these profits.)

The best way to figure your flat-
rate service charge is to ignore parts
sales completely. Do it this way:
Divide your total number of service
calls during a certain period—say
6 months—into your total expenses
for the same period. The result in
dollars is the amount you have to
receive from every service call to
break even. Add to this a calculated
percentage for your profit margin,
plus a small additional safety mar-
gin, and you have a flat-rate service
charge that will guarantee you a
profit from every service call.

Once you have arrived at your
figure, stick to it. With patience,
courtesy, sincerity, and competent
work, you can convince even the
flintiest customer that you deserve
a fair profit—and that you're deter-
mined to have it. A




WANT A SHARPER Tv MCTURE?

on every service call

WANT A SHARPER TV PICTURE?

ASKME

NEW BLONDER-TONGUE CADDY/PAK BOOSTS BOOSTER SALES

TV Technicians — here’s a bright new profit idea from
Blonder-Tongue. Called the CADDY/PAXK, it holds two
indoor TV/FM boosters—one a transistor model, the
other tubed — and fits easily in your tube caddy. The
boosters are: the new all-transistor, model IT-4 Quadra-
booster; and the industry’s most reliable tubed model,
the B-24c.

This cormbination makes it easy for you to give vour cus-
tomer the right booster for any reception situation.
Remember, transistor boosters provide higher gain and
are more rugged, but they have one problem — overload
(windshield wiper effect, loss or sync). If you use a tran-
sistor booster in an area with one or more strong TV or
FM signals — you may be buying too much booster. On
the other hand, tubed boosters perform very well in
these areas.

With the Blonder-Tongue CADDY/PAK you can demon-
strate both tubed and transistor models in a jiffy, by con-

necting them to the terminals of the set. Either way your
customer gets the finest indoor booster — a Blonder-
Tongue,
The CADDY/PAK fits in your tube caddy. It’s imprinted
with the profit-producing words — “WANT A SHARPER
TV PICTURE? ASK ME.” You can place it on the set you are
servicing and let it sell for you. And it reminds you
and all your technicians to mention boosters on every
service call.
You just can’t help selling more — having more satisfied
customers too — because they have the right booster.
Today, see your Blonder-Tongue distributor and get de-
tails on how you can get a free CADDY/PAK booster
demo kit—the sure-fire approach to boosting booster sales.
engineered and manufactured by

BLONDER. A TONGUE

9 Alting St., Newark, 2 N. J.
Canadian Div.: Benco Television Assoc., Ltd., Tor., Ont.
Export: Rocke Int’l. Corp., N. Y. 16 - Cables ARLAB

Home TV Accessories » UHF Converters e Master TV Systems o CATV Systems o CCTV Systems

December, 1962/PF REPORTER 49

www americanradiohistorv com



Servicing
Industrial
Electronics

by
Ed Bukstein

Any technician’s first encounter
with a closed-loop control system
can be challenging and informative,
or disturbing and confusing — de-
pending on his ability to analyze
such systems. Only if he is armed
with a knowledge of closed-loop
theory, and acquainted with the
concepts of error sensing and error
correction, can he competently
maintain and service such systems.

A closed-loop system is like
other electronic circuits in that the
amount of input determines the
amount of output. However, it is
distinguished from other systems by
the fact that the amount of output
also has a direct bearing on the
amount of input. Because of this
characteristic, the system is capable
of maintaining its output at a con-
stant, preselected value. If the out-
put should attempt to change for
any reason, the input will change
accordingly, and the output will
then be restored to its preset value.

A generalized block diagram of
a closed-loop control system is
shown in Fig. 1. As indicated, a
portion of the output is fed back to
the error detector, where it is com-
pared to a reference input. If the
feedback does not exactly match
this reference input, the error de-
tector produces an output signal.
This is amplified and then applied
to the error corrector, which alters

ERROR
DETECTOR

REFERENCE TNFUT \Z\ W"

[ SET POINT) T

the output of the system.

In a voltage-controlling system,
for example, the phasing of the
feedback is such that the error cor-
rector will reduce the system output
voltage if the feedback is greater
than the reference input, or increase
the output voltage if the feedback
is less than the predetermined refer-
ence. In either case, the corrective
action continues until the feedback
exactly matches the reference input.
At that time, the output of the er-
ror detector becomes zero and the
corrective action stops. Such a sys-
tem is said to be degenerative in
its action.

The generalized block diagram in
Fig. 1 is the basis for all closed-
loop systems. Of course, countless
variations and refinements of the
basic system are possible, as re-
quired by the intended application.
Regardless of the complexity of the
system, however, the technician will
experience little or no difficulty in
analyzing and working with the
equipment if he can recognize the
basic components: error detector,
reference input, amplifier, error cor-
rector, and feedback.

The devices used as error detec-
tors and correctors depend on the
application of the closed-loop sys-
tem. The quantity to be controlled
may be temperature, pressure, rate
of flow, mechanical position, motor

ERROR

coRReCTOR [T OUTRUT

FEEDBACK LOOP

Fig. 1. Block diagram of closed-loop control system shows functional parts.
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speed, or almost any other element.
Accordingly, the error deztector
might be a thermocouple, a pres-
sure gauge, a rate meter, a feeler
gauge, or a tachometer, while the
error corrector might be a furnace
heating element, a pump, a flow
valve, or a motor.

To the control system, the refer-
ence input to the error detector
represents the “desired” value of
output, and the feedback represents
the “actual” value of output. The
error detector therefore produces a
signal representing the difference
between the desired and actual out-
put quantities. -

Feedback to the error detector
may be mechanical, electrical, or
both. In the case of the temperature
controller, for example, the feed-
back may be a voltage from a
thermocouple in the furnace. In the
case of a pressure controller, feed-
back may be the mechanical posi-
tion of a bellows, a Bourdon tube,
or some other pressure-sensitive
transducer.

Similarly, the reference input
(also known as the set point) may
be either electrical or mechanical.
It may be a DC voltage that cancels
the voltage of the thermocouple, or
it may be the mechanical position
of a potentiometer slider that
matches the setting of a bellows-
controlled potentiometer. To illus-
trate these variations, let’s examine
some typical examples.

Error Detectors

A common system of error de-
tection and correction for closed-
loop temperature controllers is il-
lustrated in Fig. 2. Potentiometer
R, the set point control, supplies the
reference voltage to which the feed-
back wvoltage is compared. This
feedback voltage is derived from a
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Our truck works on TV.

“Well, you see, the picture just went
all fuzzy, and there's the big bowl game
on tomorrow, and if you could get out
right away, and .. ."

Sound familiar?

It does, if you're in the service business
like Dick Searle. Dick's company (Searte
Appliance of Seaside, Californic) has 3
Volkswagen Trucks.

Each VW is stocked with about 1000

pounds of spare parts lincluding the
weight of the bins).

Yet, the surprising thing is: there's still
room inside to tote 800 pounds more.

Which comes in handy when a bulky
TV console can't be fixed in the owner’s
house.

Now then. Suppose you're on the way
to fix that set for the guy who wants to
see the big game.

vww americanradiohisto om

And suppose there's a lot of snow and
ice on the road.

If you're driving the VW, you'll have a
pretty clear channel.

(Because our engine's in the rear. For
extra traction.)

Which could very well keep
you tuned in to an ultra high
frequency of business.

Get the picture?




thermocouple placed in the furnace
whose temperature is to be con-
trolled.

When temperature is at the de-
sired value, the reference voltage
and the feedback voltage exactly
cancel. As a result, there is no in-
put to the amplifier and no correc-
tive action. Should the temperature
vary, however, the thermocouple
will sense this variation, and the
feedback voltage will change ac-
cordingly. Since the feedback volt-
age is then greater or lesser than
the reference voltage (depending on

whether the temperature has in-
creased or decreased), the differ-
ence of these two voltages appears
as an input to the amplifier. The
amplified signal then actuates the
error corrector to restore the temp-
erature to the desired value. This
corrector may be a fuel-flow valve
or a saturable reactor (as described
later) depending on the heating de-
vice.

In this manner, the control Sys-
tem tends to maintain the feedback
voltage at a value equal to the ref-
erence voltage. Since the reference

Solve
Rough
Sweep

Output
Problems

IN MINUTES
INSTEAD OF HOURS

1. Provides composite synchronizing
signals (negative or positive) to inject
directly in each sync stage for
trouble-shooting sync circuits.

2. Provides vertical plate drive signal to
check complete vertical output circuit,
including V.0. transformer.

3. Provides vertical grid drive signal to

b 1
DYNA-SWEER

]

E uf Model 1070

DYNA-SWEEP
CIRCUIT ANALYZER

Quickly solves tough output servicing
problems that have always plagued the
TV service technician. Provides horizontal
and vertical sync and driving pulses that
make it easy to check out every stage in
the sync and sweep sections of a television

‘L SET POINT
. p.gonTRoL
i s ‘} REFERENGE
+§ VOLTAGE

FEEDBACK
VOLTAGE

ERROR
CORRECTOR

HEATING
DEVICE [

FURNACE

Fig. 2. Typical furnace-control system.

voltage can be adjusted by the set
point control, the “desired” temper-
ature can be easily obtained.

A pressure-control system is il-
lustrated in Fig. 3. Here, two dif-
ferential transformers produce the
reference and feedback voltages. A
differential transformer has two
“bucking” secondaries and a mov-
able core known as the armature.
When the armature is centered,
equal voltages are induced in the
two opposing secondaries, and
transformer output is zero. If the
armature is moved away from its
center or neutral position, unequal
voltages are induced in the two sec-
ondaries of the transformer. Output
is then equal to the difference be-
tween the two secondary voltages.

The armature of one of the trans-
formers in Fig. 3 is positioned by
a pressure-responsive bellows, and
the other armature is manually posi-
tioned (by the set-point control) to
represent the desired value of pres-
sure. The outputs of the two trans-
formers are connected series-oppos-
ing so the reference voltage will ex-
actly cancel the feedback voltage as
long as the pressure is at the de-

sired value. Should the pressure at-
tempt to change, however, the bel-
lows will expand or contract and

receiver. Tracks down troubles in the
horizontal and vertical output circuit,
including defective output transformer

check vertical output stage.

4. Provides vertical yoke test signal to
determine if vertical yoke windings
are defective.

and yoke. Checks for shorted turns,

leakage, opens, short circuits, and REFERENCE INPUT
continuity. Gives unique high-voltage  SETPOWD
6. Provides B+ boost indicator.

indication. Eliminates trial and error
) \ X . replacements. Saves many hours of service
. Provides unique high-volitage indicator.
8. Provides sensitive tests for each of P

work. Pays for itself over and over again.
the horizontal output components, 3 s PP
including H.0. transformer and yoke. C°mpl":'°":ly self-contained, with its
own driving pulses, for 5
Net, $749

Immediately reveals their true
condition, good or bad, before any convenient use any time.

replacement.

5. Provides horizontal plate driving
signal to directiy drive TV horizontal
output transformer circuit.

REFERENCE
VOLTAGE

~

PRESSURIZED SYSTEM

FEEDBACK
VOLTAGE

See Your B & K Distributor or Write for Catalog AP20-R

ERROR
CORRECTOR

BaK MANUFACTURING cO.

Divivon of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE » CHICAGO 13, ILL.

Fig. 3. Differential transformers are
part of this pressure-control system.

Conada: Atlvs Rodie Corp., 50 Wingeld, Toronta 18, Ont. « Expord Empive Expartery, 277 Bracdway, Mew York 7, 1.5, 4.

52 PF REPORTER/December, 1962

wWwWwW americanradiohistory com




WINEGARD
COLORTRO

=

Nos. U.S. 2%0,185;,“‘:@@ 511,984 o Others Pendlig
. 1 .y = -

Now, through continuous Winegard research, a new, im-
proved Electro-Lens yagi has been developed—the NEW
WINEGARD COLORTRON—PERFECT ANTENNA FOrR Coror TV!

Colortrons have a flat frequency response (plus or minus
154 DB across any 6 MC channel), no “suck-outs” or “roll-ofl”
on end of bands . . . accurate 300 ohm match (VSWR 1.5 to
1 or better) . . . unilobe directivity for maximum ghost and
interference rejection. They deliver today’s finest color recep-
tion, give a new picture quality tc black and white. Colortrons
are the only outside antennas that carry a WRITTEN FACTORY
GUARANTEE OF PERFORMANCE.

And Colortrons are built to last. High tensile aluminum
tubing for rigidity and stability, insulators with triple mois-
ture barrier, GOLD ANODIZED for complete corrosion-proofing.

There are 4 Colortron models to cover every reception need,
from suburbs to distant fringe areas . . . $24.95 to $64.95 list.

New Winegard Colortron twin-nuvistor amplifier perfectly
matches Colortron antennas. Gives added gain and sensitivity
on both color and black and white. Ultra-low noise, high

AVAILABLE WITH REVOLUTIONARY
NUVISTOR COLORTRON AMPLIFIER...

w/m; :
cotoam

-

s

|

gain Colortron Nuvistor Amplifier can easily drive 6 or more
TV sets.

With revolutionary twin-nuvistor circuit, Colortron ampli-
fiers can handle up to 400,000 micro-volts of signal without
overloading. This is 20 times better than any single transistor
amplifier. The Colortron Amplifier will bring the weakest
signals up out of the snow, yet strong local TV & FM signals
will not overload it. A special life saver circuit gives the two
nuvistors a life of 5 to 8 years.

This amplifier is completely trouble free and the finest
performing antenna amplifier you can own.

Completely weather sealed, nothing is exposed to corrode
and cause trouble . . . has all AC power supply with 2 set
coupler. (Model No. AP-220N, $39.95 list). Twin transistor
model also available up to 80,000 micro-volts input. New type
circuit protects transistor from static eiectricity built up in
lightning fiashes. (Model No. AP-220T, $39.95 list).

Coloriron Amplifier can be added to any good TV antenna
for sharper, clearer TV reception.

Ask your distributor or write for technical bulletin.

Winegard ...... s

www americanradiohistorv com
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ez

. nutdriver set

H

Ten professional nutdrivers in this compact,

" convertible set become twenty with use of

! a remarkable piggyback “‘torque amplifier”

: handle. Siipped over pocket nutdriver »
handles, it gives the grip, reach, and driv-
ing power of standard drivers. Does more
jobs with fewer tools, saves bench space,

-~ lightens the service kit.

/

10 color coded,
pocket size nutdrivers
(4" thru 3%7)

17 x 334" hollow
torque amplifier
+ handle

slim, trim see-through
® plastic case can be
., carried in pocket

B base turns case
into bench stand

5. lid provides
¢+ storage for handle

WRITEFOR
BULLETIM NT&2 o
i S

®

XCELITE INC. - ORCHARD PARK, N. Y.
Canada: Charles W. Pointon, Ltd., Toronto, Ont.
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new double duty

will reposition its armature. Since
the reference and feedback voltages
no longer exactly cancel, an error
signal will appear at the input of the
amplifier. The amplified signal then
actuates the error corrector (usually
a motorized pump or plunger) to
restore the pressure to the desired
value.

When the quantity to be con-
trolled is mechanical position, the
system shown in Fig. 4 can be used.
Such systems are used in machine-
tool controls and for other applica-
tions requiring precise positioning
of a mechanical object or load. The
error detector is a simple bridge
consisting of two potentiometers; R1
can be adjusted manually, while R2
is controlled by the position of the
load. If the sliders of the two po-
tentiometers are at corresponding
positions, the reference and feed-
back voltages cancel exactly. But a
shift in the position of the object
connected to R2 will cause an er-
ror signal to appear at the input of
the amplifier. The amplified signal
then drives a servomotor which
moves the load back into its proper
position. Through a mechanical
linkage, this repositioning of the
load also repositions the slider of
feedback potentiometer R2. When
this slider arrives at a position cor-
responding to that of the set-point
control, the corrective action stops
and the load is left in the desired
position.

Error Correctors

In response to an error signal,
the error corrector must restore the
output of the sysiem to the desired
value. Relays, saturable reactors,
solenoid-operated valves, and two-

ERROR_DETECTOR

FEEDBACK
VOLTAGE

REFERENCE
VOLTAGE

Rl SET-POINT CONTROL
R2  FEEDBACK POTENTIOMETER

Fig. 4. Position of load object feeds
control information to bridge circuit.
phase servomotors are typical er-
ror-correcting devices. Examples of
these are illustrated in Fig. 5.

The relay is the simplest error
corrector, but it is merely an on-off
device and is not capable of pro-
portional control. The furnace heat-
er in Fig. 5A can be either on or
off; it cannot be “partially on.” The
advantage of simplicity is therefore
achieved at the sacrifice of close-
ness or sensitivity of control.

Much more accurate control can
be attained by the use of a satur-
able reactor (Fig. SB). Here, the
furnace heater can be turned par-
tially on to correct even slight de-
viations in temperature. The satur-
able inductor functions as a vari-
able reactance in series with the
furnace heater. The value of this re-
actance is determined by the core
saturation, and because the degree
of saturation depends on the amount
of DC current in the control wind-
ing, the DC error signal ultimately
determines the AC current in the
furnace heater.

A flow-rate type of error correc-
tor is illustrated in Fig. 5C. De-
pending on the polarity of the er-
ror signal, the “stepping” solenoid
either opens the valve wider or

PRECISION TUNER SERVICE

P. O. BOX 272

BLOOMINGTON, IND.

.50

Verld

PLUS
* POSTAGE

COMBO
2.95

6 MONTH WARRANTEE

All Types T.V. Tuners Cleaned, Repaired and Aligned to Factory Specifications. Same day in shop
service on most Tumers. Price Includes Minor Parts, Major Parts at Cost Price. We use Original I
Parts if possible. State Make Model and Enclose ali Parts and Tubes. Pack Well and [nsure.

ALSO HAVE LARGE STOCK OF EXCHANGE TUNERS, WRITE FOR TYPES AND PRICES.

1200 S. WALNUT ST,
EDISON 99653
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either way
you'll be

& BATTERIES

Tor 3 leating tramsistor ragis

MONLEY AHEAD...

PRE-PACKAGED SELECTION

RCA Profit-Pak #1, a pre-packagec assortment of & of “he
most popular transistor radio batze'y -ypes, based or «navn
national movement. These 8 types—-he largest selecticn ava |-
able in blister packs—cover almost 30% of today's trarsiscor
radio requirements. 17¥2 x 22" gisglay unit, suitzbe For
coynter-top or pegboard use, is p-cvided at no extra cost.

[ =
25y BATTERIES 1 3
bl @l i—’@sgﬂmzs
. "1.’ n‘(f

OPEN-STOCK SELECTION

A 15” x 12" 6-prong wire-rack display provided free with mini-
mum order quantities of any RCA blistered battery lypes you
select. For counter-top or pegboard use. Enables you to feature
the types you feel will be most in demand in your area.

RCA TRANSISTOR RADIO BATTERIES

Now Blister-Packed for greater Sales Appeal

The efficiency and sales appeal of modern packaging tech-
niques can now put new life inte your transistor radio bat-
tery sales. For the first time, RCA transistor batteries are
blister-packed and supplied with seit-displaying wire racks
for use on your counter-top or wall pegboard. Profit-making
advantages include:

@ Smart, appealing product display. Blister-packs protect
batteries from dust and dirt, keep them looking fresh.

@ Strong sales reminder to stimulate impulse buying is
provided by blister-pack display units.

4 Savings in in-store time and work. Batteries arrive ready
for display, with all pertinent information (type, size,
voltage, replacements) clearly spelled out on each card.

@ Reduced pilfering. Card-size makes profit-draining pil-
fering difficult.

@ Prominent RCA identification, the brand name that
sells itself in electronics.

Put one of these sales-making displays to work for you.
For details, see your participating Authorized RCA Distrib-
utor, or write: Battery Department, RCA Electron Tube
Division, Harrison, N. J.

"! ,‘i The Most Trusted Name in Electronics

\ = 2
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SELECTOR

STEP ONE FOR COLOR TV SERVICING:
THE NEW PRECISION E-450 COLOR BAR/WHITE DOT GENERATOR.

Simple to use, crystal controlled and voltage regulated, the PRECISION
E-450 is a must for the busy serviceman. It combines the facilities to
test and adjust the phasing, matrixing, linearity and convergence cir-
cuits in all color receivers. Three front panel controls and one simple
antenna cable connection to the receiver under test afford a new high
in ease of operation. The PRECISION E-450 is furnished complete with
output cable and technical manual for only $189.95 net. For com-
plete details on this and other models, see your jobber or write today.

PRECISION APPARATUS CO., INC., GLENDALE 27, NEW YORK
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Patterns: Color bars, White dots, Crosshatch, V bars, H bars.
RF Output and Sound Carrier: Available on channzl 3 or 4,
field adjustable. RF output 50 mv max. Sound 10% of picture
carrier. Simple 300-Ohm Connection to antenna nput ter-
minals of receiver. No External Sync. Signals required to
lock in test patterns. Master Voltage-Regulated, Crystal-
Controlled Oscillator operating on 189 kc assures s-ability of
displayed patterns. Easier Convergence Set-Ups: Separate
vertical and horizontal bar patterns. Optimum Convergence
Adjustments: Extremely fine, well-defined dot pattern. Color
Bars: A reference test signal, precisely controlled, produces
10 equally spaced color bars across face of TV receiver
under test. Included are the color bars correspondiig to R-Y,
G-Y, B-Y, | and Q signals.

PREGISION =

All Precision Test Equi| is Guaranteed For One Full Year
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STEPTWO.visuAL ALIGNMENT
AND WAVEFORM ANALYSIS.

ES-150 Wide Band Os-
cilloscope with DC to_5
mc_Response. VERTICAL
CHANNEL: 3-sfage push-
pull, balanced DC ampli-
fier. Sensitivity: DC: 70
mv/in.; AC: 25 mv RMS/
in. Frequency Response:
DC: within 3 db to 4.5
mc, within 5 db at 5§ mc;
AC: within 3 db from 1
cps to 4.5 m¢, within 5
db at 5 mc. Rise Time:
better than .08 us. Input
Impedance: 1.5 megohms
shunted by 23 mmfd.
4-Step Frequency-Com-
pensated Vertical Input
Attenuator: Frequency
compensated. Vertical
Polarity Reversal Switch: Simplifies pattern re-
versal. HORIZONTAL CHANNEL: Push-pull output
amplifier; sensitivity: 0.6 v RMS/in. Frequency
Response: Within 3 db from 1 cps to 400 kc.
Input Impedance: 5 megohms shunted by 23
mmifd. Cathode-Follower Horizontal Input Cir-
cuit: Linear time base 10 cps. to 100 kc. Provi-
sions for external capacitor sweep to 1 cps. Net
Price: $149.95. Also available in kit form as
PACO S$-55: $95.95.

STEP THREE. visuAL SWEEP
RESPONSE WITH ES-150.
T et L T yithse

(to 216 mc on fundamental). Continuously Vari-
able Sweep Width: 0-3 mc on Band A to 0-30 mc
on Band D. Band E varies from 0-16 mc. Output
impedance: 50 ohms terminated. intemal Blank-
ing: Eliminates return trace. Automatic Gain
Control: Regulates voltage amplitudzs on any
band. Marker Adder: Superimposes marker
“pips'’ on response curve; variable ir size and
width. internal Phasing Control: Corrects phase
shift between RF and horizontal scope outputs.
Fixed Frequency Markers: Crystal circuit for
accurate marking (one 4.5 mc crystal suppl ed).
External Marker Input Connector: Permits use of
external marker such as E-200C to prcvide vari-
able marker “pips.’” Separate Line Filter: Mini-
mum line cord radiation. Continuously Variable
Attenuators: Control sweep width and vertical
scope pattern. Net Price: $159.95. Also available
in kit form as PACO G-32: $85.95.

.
STEP FOUR. ALIGNMENT AND
VARIABLE MARKER.

E-200C Muiti-Band RF Signal and Marking Cen-
erator. Frequency Range: 88 kc to 443 mc (to

mc on fundamental). Direct reading in 10
bands up to 440 mc; within 1% accuracy on all
bands. 0-1000 Point Vernier Dial: Ideal for hand
calibration and frequency spotting. Dual-
Shielded RF Attenuators. Smooth, stepless RF
control.Four Types of Signals: Unmodulated RF;
modulated RF (400 cps); externally modulated
RF; 400 cps output, Direct Reading Variable
Modulation Control 0-100%: Triples signal ttil-
ity as against obsolete fixed or stepped modula-
tion of only 30% or 40%. Built-in AVC-AGC Bias
Substitution: Overcomes alignment troubles
arising from varying receiver AVG aad AGC.
Net Price: $109.95.

closes it in proportion to the error
signal.

For mechanical position control,
a two-phase servomotor is common-
ly employed. As shown in Fig. 5D,
the motor has two windings: the
main field and the control field. The
main field is connected to the power
line, and the control field is ener-
gized by the error signal. The direc-
tion of rotation for the motor is
determined by the phase of what-
ever signal is applied to the control
field, and since the phase of this
signal is determined by the direc-
tion of error in the system, the
motor rotates in the direction neces-
sary to reduce the error to zero.

Amplifiers

Amplifiers for closed-loop con-
trol systems are not unusual either
in theory or in circuit configuration.
They are. in fact, essentially simi-
lar to amplifiers used in audio
equipment. The basic requirements
are that the amplifiers have suffi-
cient gain to respond to a low-level
error signal, and the output power
be adequate to drive the error-cor-
recting device. These requirements
can be met by either vacuum-tube
or transistor amplifiers, both of
which are used in practice.

When required for a particular
application, certain special features
can be incorporated in the amplificr.
If. for example, the output of the
error detector is DC rather than AC,
coupling capacitors or transformers
cannot be used in the amplifier; the
stages must be direct-coupled to
handle the DC error voltage.

Since direct-coupled amplifiers
tend to be critical and unstable with
respect to power-supply and temp-
erature variations, a chiopper ampli-
ficr is often preferred as an alterna-
tive to a direct coupling. The chop-
per is an electromechanical device
resembling the vibrator of an auto-
mobile radio. Its vibrating recd liter-
ally “chops” the DC error voltage
by periodically interrupting the in-
put to the amplifier. As a result, the
DC error voltage is converted to a
proportionate pulsed voltage which
can then be amplified in a conven-
tional RC- or transformer-coupled
circuit. If necessary. this pulsed er-
ror voltage can be rectified at the
amplifier output to produce a DC
correction voltage.

Another special

feature some-
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FURNACE
INPUT FROM Sliilts

ERROR DETECTOR

1

—{ AMPLIFIER

G
T
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(A) On-off type of furnace control.

HEATING ELEMENT

INPUT FROM ~ HEATING ELEMENT .
ERROR DETECTOR OF FURNACE ; !

! 1

]

L 1
— conTROL Sl - AAA W—‘—l __

AMPLIFIER WINDING § \
SATURABLE VARIABLE
REACTOR REACTANCE

(B) Variable control for furnace.

STEP-TYPE
T AMPLIFIER SOLENOID

i
INPUT FROM '

ERROR DETECTOR _>:D<}: - .
FUEL
Blon VALVE
(C) Flow-rate control arrangement.
}; 10 LOAD
o CONTRODN .~~~ AND
N FIELD -~ MECHAN! CAL
— AMPLIFIER «man|  FEEDBACK
T felo/  LINKAGE
INPUT FROM TWO-PHASE
ERROR DETECTOR SERVOMOTOR

(D) To control mechanical position.

Fig. 5. Various error-correction units
for use in closed-loop control systems.

times included in the amplifier is
a differentiator /integrator network.
These RC circuits arec sometimes re-
ferred to as lead or lag networks.
A differentiator improves the correc-
tive ability of the system by muking
its action primarily dependent on
the rate at which the error is oc-
curring or output is changing. An
integrator network relates the cor-
rective action to the length of time
the error has existed. These features
can thus compensate for the time
lag of the control action. improve
the response time of the system, and
stabilize the system against sus-
tained oscillation (known as hunt-
ing).

Conclusion

The radio-TV technician ncedn’t
be reluctant to tackle the closed-
loop control systems used in in-
dustry. He will find that the mys-
tery of closed-loop control vanishes
as soon as he has lcarned to iden-
tify the basic functional components:
error detector, amplifier, error cor-
rector, feedbuck, and set-point con-
trol. Once he has done this, he can
approach the task with a feeling of
confidence and competence. A
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QUICKER SERVICING
by George F. Corne, Jr.

rFe

GIREUIT TRAGCING

Many technicians still have a
great deal of difficulty tracing cir-
cuits on printed boards, for a num-
ber of reasons: unfamiliarity with
the layout of foil patterns, trouble in
lining up components on one side
of the board with foil connections
on the other side, and partial con-
cealment (in some cases, inacces-
sibility) of portions of the board.
But, these difficulties can be over-
come by greater familiarity with
typical board construction, and
adopting some of the following
proven methods of board tracing.
When you know several different
tracing techniques, you won’t be

L

B TIP SHADOW #

stymied by any type of board layout
or mounting arrangement.

Light As an Aid

If the underside of the board is
not obstructed by a shield or solid
baseplate, your best means of trac-
ing component connections and cir-
cuit wiring is to shine a bright light
on one side of the board, while
viewing the other side. (This is the
standard method adopted by most
service technicians—simply because
it’s the quickest and easiest.)

Fig. 1 shows this method in oper-
ation. A bright light, placed beneath
the underside of the board, illumi-

A &
M-!I't';\!. -

Fig. 1. Bright light makes copper foil pattern visible through board.
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nates it sufficiently to let you see the
outline of the printed foil from the
top side. The tip of a soldering aid
can now be used to pinpoint a
particular junction on either the top
or the bottom side of the board. By
moving the light to the other side,
you can see the outline of the com-
ponents while inspecting the foil
conductors.

The area of the board in Fig. 1 is
fairly large, so a large light was
used. In tight places, or if you're
servicing small printed boards, try
using the lighting aids shown in Fig.
2. A 7-watt light bulb, inserted into
a pencil iron in place of the heating

Fig. 2. Small lights aid tracing.



‘/\/ES, LADY.,...T KNOW DJUR
NEWSPAPER AD MENTIONED
-/ 1| SUPER-TWEETERS, RUT You'LL

L % (1 can NEVER FIND My
STILL WAVE TO CALL /A PET _ 2 e
SHOP FOR A CANAR‘/!) Hook-uP WIRE ! T'M ([ il—

GONNA ORDER ONE OF mﬁaﬁg
THOSE BELDEN HOOK-UP
WIRE DISPENSERS/ =HHeEn

7
Ay

T OONT SEE WHY ED JONES
WANTS A REAR SEAT SPEACER
INSTALLED IN HIS CAR.....
HIS WIFE HASN'T g
BEEN OFF THE = 1 Ay
AIR SINCE THEY - g

WERE MARRIED/ BE SURE AND USE DECORATOR
BELDEN TV LEAD-IN CABLE WITH THIS
SET. THE OLD GAL IS AWFUL FUSSY
ABOUT UNSIGHTLY WIRES... UH, MAC
THATS NOT THE OLD GAL T'M TALKING ABOUT

Its neutral color blends into any interlor decorating
arrangement. This popular cable comes in 25, 50,
75 and 100 foot lengths—put-ups In pancake colls
for easy handling and display (8226).

This Is the work-bench hook-up wire

dispenser. No fumbling around for the

.
G /
right spool. It’s always In the same &\
place—right in front of you.

Your Belden jobber carries a complete line of TV lead-in cable .

.. also
microphone and shielded power supply cables; hi-fi, stereo and phono-

graph cables; power supply cords; rubber-vinyl, multi-conductor portable
cordage; antenna rotor cables; hook-up wirc; TV and cheater cords;
aluminum ground wire . . . and related items. It’s all in his stock.

power supply cords ¢ cord sets and portable ccrdage

electrical householid cords ¢ magnet wire « lead wire
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Ben Follrath says, “It’s like having 4 capacitors in
each box when you stock G-E SERVICE-DESIGNED
capacitors”

Because one G-E Service-Designed capacitor takes
the place of four ordinary types...Ben Follrath,
owner of BEN’S TV, Alameda, Calif., can carry
about 20 types in stock and still meet approximately
70% of his replacement needs. That’s because G-E
Service-Designed capacitors are designed for, and
marked with, an “application range’ of capacitance
(i.e. “40-60 mfd”’). One capacitor serves all values
within this application range.

To Ben Follrath, and service dealers throughout the
country, this means it pays to stock G-E Service-
Designed capacitors. . They save time, reduce costs

of single-unit ordering and pickup, speed customer
service. Like having 4 capacitors in each box.

Get your complete capacitor catalog and replace-
ment guide from your G-E Electronic Components
distributor. Ask for ETR-2600, or write to:
General Electric Company, Room 1774-A, 3800
N. Milwaukee Ave., Chicago 41, Illinois.

Eogress Is Ovr Most Important Prodvct

GENERAL @B ELECTRIC

i




Fig. 3. CircuiTrace feature of schematic is an excellent aid to measurements.

element, permits small-area lighting
in confined places. The small pencil-
like inspection lamp in the lower
photo can be used to the same ad-
vantage. (Incidentally, the radio
being serviced in this photo is sup-
ported on an ingenious homemade
test jig made from a pegboard base,
dowel-rod supports, and wooden
mounting brackets. This device sim-
plifies the task of ‘“getting at” the
printed board and its components.)

Tracing by Numbers

While you’re tracing a circuit, do
you make the most of the Circui-
Trace feature in PHoTOFacT Fold-
ers? Correlating the special numbers
marked on the schematic with a
separate photograph provided for
this function (see the example in
Fig. 3) can be an invaluable aid to
servicing. For instance, it’s a simple
matter to place your ohmmeter
leads on two numbered points and
check the resistance of the circuit
between them.

Hidden Paths

Pointed out in Fig. 4 is a hidden
circuit path of a type found in many
sets today. The B-minus connection
to two capacitors is completed via
an IF-transformer shield, rather
than by a copper-foil conductor.
If one of the ground tabs on the
shield happens to be making poor
contact (as from a cold-soldered
joint), the B—minus circuit to the
two capacitors will also be broken.

IF shields aren’t the orly com-
ponents used in this manner. Also
look for similar ground paths
through filter cans or the cases of
iron-core transformers. The latter
components, due to their bulk and
weight, are prone to break copper-

foil connections more often than
other components. Don’t overlook
these “hidden circuits,” especially
in imported equipment.

Top-Side Servicing

The printed board in Fig. 5
(from an imported transistor tape
recorder) is mounted on a solid
metal plate which blocks access to
the underside of the board. Equip-
ment constructed in this manner re-
quires a switch in tracing tactics,
since you're restricted to compo-
nent-side tracing unless you wish to
remove the entire board from its
mounting.

A cross-reference between the
schematic and the components on
the board will enable you to con-
tinuity-trace the foil wiring without
actually being able to see the under-
side of the board. Just about your
fastest method of tracing the circuit
is to connect one lead of your ohm-
meter to an identified component
lead, touching the other meter
probe to different component leads
in the same area; when you find
zero resistance, you've located a
point common to the circuit you’re

ELECTRICAL CONNECTION
BETWEEN THESE TWO POINTS
1S VIA AN IF SHIELD CAN

THIS CONNECTION
1S ALSO MADE
VIA AN IF SHIELD

Fig. 4. Circuit continuity is “"hidden.”
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Two
Service Aids
[ncluded
in New G-E
Auto Radio
Capacitor
Kit

Kit K-202 contains 10 electrolytic
twist-prong capacitors (8 most popu-
lar types) that will meet the majority
of auto radio replacement needs. As
a bonus, each kit contains a magnetic
service light, tab adjuster and replace-
ment guide...all at no additional
charge.

The magnetic service light may be
attached to auto dash or radio chassis
and aimed where needed. The hollow-
tip tab adjuster simplifies twist-prong
servicing. Both Service Aids are in-
cluded at no additional cost.

Get this extra-value kit now from
your G-E Electronic Components
distributor. Ask your distributor for
a copy of the new General Electric
Auto Radio Replacement Guide,
ETR-3378, or mail coupon to Chicago
warehouse- address shown.

Progress /s Our Most Imporfant Product

GENERAL &B ELECTRIC

General Electric Company, Dept. 1774-A
3800 N, Milwaukee Ave., Chicago 41, 1ll.

Radio Replacement Guide, ETR-3378.

Nome

A}Eress

| I
| |
| |
| |
| |
I Pleose send me a copy of the new G-E Auto }
| |
| I
| |
| |
| |
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checking. (A word of caution:
when tracing through equipment
containing transistors, keep your
ohmmeter range switch above the
R x 1 scale. The voltage applied to
the circuit when this range is used
might be enough to cause excessive
current to flow through a transistor,
ruining it.)

Referring to Fig. 5 again, let’s see
what landmarks would be good to
use, if we need to trace the amplifier
circuit. The transistor in this in-
stance, and in the majority of other
transistorized equipment, is your

best starting point. Its elements are
easily identified by reference to the
basing diagram shown on the sche-
matic. Most times, the external cir-
cuit components are mounted in
close proximity to the related tran-
sistors or other major components
(though you can’t always assume
they are). Large components, such
as the signal-coupling electrolytics
Cl1, C2, and C3, are easily identi-
fied; readable values are normally
printed on each. Resistor values are
another aid, even when these com-
ponents are not mounted physically

look what happens when you
buy a
dozen
vu-brites...

You get the desk pen
set free . ..

You get twelve
happy customers . . .

long-life easy-writing desk pen in because 12 CRT’s will be given an extra lease
a handsome satin-finished base for on life, 12 households will enjoy TV more,
home or office use. Yours free with thanks to the brighter picture you (and

the purchase of 12 Vu-Brites.

BoimaRower

COMPANY
3102 N. ELSTON AVENUE

Perma-Power’s Vu-Brite) have provided.

what a deal!

For a limited time, Perma-Power is offering
you this wonderful gift absolutely free with
the purchase of 12 Vu-Brites at the regular
price. Vu-Brites are the Briteners that really
do a job—on parallel or series sets (Model C401
for parallel; Model C402 for series). They come
colorfully packaged in individual boxes . . . and

CHICAGO I8, ILLINOIS are priced at $9.95 the dozen, net.

Hurry—this special gift offer will end when current stocks are gone.
Call your distributor today.
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EDGE OF
METAL PLATE

(A) Board and mounting plate.
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JACK
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mid TO NEXT

AT TRANSI STOR

1 f 25 AMPLIFIER
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¥ : 1800 @

£ color

@’ Dot B+

X1 BASING

{ BOTTOM VIEW)

(B) Schematic of X1 circuit.

Fig. 5. This printed board
servicing from the

requires
component side.

close to other parts in the same
stage. Resistor values don’t usually
repeat too many times in one cir-
cuit; even when they do, a contin-
uity check makes it easy to dis-
tinguish which is which.

The remaining stages in this re-
corder, and in any other equipment
containing obscured printed circuit
boards, can be traced in a like man-
ner. It’s almost always faster than
board disassembly!

Methods of replacing components
from the top side of printed boards
appeared in the July, 1962 issue of
PF REPORTER. The reader may
wish to review the service tips con-
tained in that issue.

Board Markings

Some manufacturers print service
information on one or both sides of
a printed board. The extent of the
markings varies among sets; a “‘road

—— : N = = —

Fig. 6. Dotted lines on the top side

of the board indicate foil circuits.



ANOTHER PRECISION
SERVICE TIP FOR YOU.

PREGISION
PETE

THE PICTURE ON %
MY PORTABLE IS SO
DARK,I CAN'T TELL
THE COWBOYS {
FROM THE —~*

‘EVENING, MISS DORA.
HELLO, MISS FLORA.
WHAT SEEMS TO BE
THE TROUBLE?

i e

»
i

PETE,
WHAT ABOuT
THE DIM PICTURE
ON MY COLOR ‘

A
278

/ YES, YOU SEE, THE PRECISION CR-6015
' THE ONLY TESTER OF ITS KIND TODAY
\ THAT NOT ONLY TELLS ME IF A"BOOSTER"
WILL SOLVE THE PROBLEM, BUT ALSO A
LETS ME CHECK FOR TUBE BRIGHTNESS
UNDER HIGH OR LOW LINE-VOLTAGE
CONDITIONS. = ==

 Aaaarane:

OH, PETE!
YOU'RE
WONDERFUL !
WE'LL SEE YOU
TOMORROW.

THAT'S ONE CALL
BACK "M GOING TO *
ENJOY, THANKS TO }
PRECISION'S CR-60 %
CRT TESTER AND
REJUVENATOR .

MUST BE DUE TO SOME OTHER CONDITION, PROBABLY N
THE CHASSIS. WHEN I COME BACK TO-
MORROW WITH YOUR NEW TUBE, DORA,
'LL BRING MY PRECISION COLOR TEST
EQUIPMENT TO FIND
THE TROUBLE.

WELL,JUST ONE
MORE CALL TO
MAKE TONIGHT.
* HOPE MY PORTABLE
PRECISION CR-60
CRT PICTURE TUBE
TESTER AND
REJUVENATOR
cuTS THIS
ONE SHORT.

I’M SORRY, THE METER
STILL READS “"BAD"AND
/ EVEN TRYING TO REJUVENATE
DOESN'T HELP. YOU'LL NEED
A NEW PICTURE TUBE.

MMM...THE METER ON
THE CR-60 READS BAD.
A BOOSTER MAY HELF.
WITH THE CR-60,
I CAN INCREASE
AC HEATER
VOLTAGE TO
SIMULATE A
BOOSTER

OH, DEAR!
ARE YoU

WELL, THE PICTURE TUBE 1S FINE, SO THIS DIMNESS

ELIMINATES MANY CALL-BACKS, SAVES TIME AND EARNS YoU
MORE PROFIT. FOR MORE SERVICE TIPS WITH THE CR-60
(DEALER NET $64.95), WRITE FOR BULLETIN #100. IT'6 FREE!

PREGISION %70z

co., INC.
70-3| 84 th STREET— GLENDALE 27,N.Y. e
ALL PRECISION TEST EQUIPMENT IS GUARANTEED
FOR ONE FULL YEAR AND BACKED BY OVER
30 YEARS OF ELECTRONIC EXPERIENCE . Yo
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map” of dotted or solid lines may
follow the complete foil-side pat-
tern (see Fig. 6), component-identi-
fication numbers or symbols may be
printed on the top or bottom of the
board, and pin 1 of a tube socket
may be marked with an arrow or
indicating tab. Often, in transistor-
ized sets, the elements of the tran-
sistor—B, E, and C—are the only
marks which appear on the foil side
of the board.

Fig. 7 shows a printed board
with markings of the latter type.
This particular radio, a Realtone
(covered in PHoToFacT Folder

575-12, had an unusual symptom:
the radio remained on, with very
low volume, after the switch was
moved to the off position.

The first thought that enters your
mind at this time might be the same
one that occurred to the technician
servicing the radio—perhaps the on-
off switch was defective and was re-
maining in the closed position. But
this wasn’t the case here.

Refer to Fig. 7 once more; this
time, closely examine the partial
schematic and the close-up photo
of the board. Notice that an excess
of solder has placed a short from

SAVE

CUSTOMERS

FAMOUS
DELUXE

THE INDUSTRY'S STANDARD

Muost Widely Used Today
by Professional Servicemen

| Resuvinaror |

For Black & White and Color Q“""
“Most valuable and useful” . . . ‘“Wouldn’t be o =5
without it” . .. “Pays for itself over and over ~TESTS AND REJUVENATES
again’’ . . .servicemen say. Quickly checks all picture tubes at

and corrects television picture tube troubles
in a few minutes right in the home with-

correct filament voltage
from 1 to 12 volts

out removing tube from set. Gives new life

to weak or inoperative tubes. Checks for
leakage, shorts, open circuits and emission.
Removes inter-element shorts and leakage.

TESTS AND REJUVENATES

110° tubes and the
new 19” and 23" tubes

Repairs open circuits and low emission. Re-

stores emission and brightness. Life Test
checks gas content and predicts remaining
useful life of picture tube. Makes new tube
sales easier. Completely self-contained. Rich
leatherette-covered carry-case. Net, $7 495

TESTS AND REJUVENATES

color picture tubes.
Checks each gun of
color tube separately

Subserba o

UP-DATE YOUR B&K CRT WITH THESE ACCESSORIES
Model CA40 Adapter. For use wilth provices Models 400 and 350

Now CRT's—ta test and rejuvenate TV color piclure tubes and 6.3 voll

Pleture Tulia 118" picture tubes.
Intarmation

Servico

Nat, $9.95

Model CR48 Adapter. For use with previous Models 400 and 350
CRT's—to test and rejuvanate 110° picture tubes with 2.34,
2,68, and 2.4 walt filaments.

Met, $4.95

See Your B&K
Distributar,

or Write for
Calalag AP-20R
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Fig. 7. ‘‘Blob’ of solder caused short

circuit between the strips of foil.

point 34 (the positive battery lead)
to point 29 (the common connec-
tion for the emitters of X5 and
X6). The 10-ohm common emitter
resistor, R15, completed an electri-
cal path from the positive side of
the battery to ground. This, in turn,
permitted the radio to remain op-
erative—with low volume, but still
playing.

Here’s a final tip, applicable to
transistor radios: Be sure you re-
connect leads from external com-
ponents—especially speaker leads—
to their original connection points
on the printed board. Several tran-
sistor radios developed a howl or
squeal (due to a feedback loop)
when this practice was not fol-
lowed. This trouble seldom hap-
pens, but it’s time-consuming and
frustrating to locate if it does!

Cure for Broken CRT Lead

Many times a service technician
is faced with the problem of how to
repair a picture tube when a lead
breaks off flush with the glass base,
or just below its surface. Attempts
to solder a small wire onto the re-
maining stub sometimes result in
temporary success; but the connec-
tion usually fails in a short time,




Get Your Choice of Valuable “Bonus Packages'™
with Your Easy-Buy PHOTOFACT  Library Purchase!

own the world’s finest TV-radio service data and get these free extras

Now, more than ever, it pays to own a PHOTOFACT way, and get absolutely FREE with your purchase, any
Library—the time-saving troubleshooting partner that

one of the valuable dollar-saving *‘Bonus Packages'
helps you earn more daily! Now, you can start orcom-

described below. Make your choice now—order from
plete your PHOTOFACT Library the special Easy-Buy your Sams Distributor today!

*'Bonus Package" offers available only untii April 25, 1963

BONUS 1
PACKAGE

BONUS 2
PACKAGE

BONUS 3
PACKAGE

FREE WITH YOUR PURCHASE

FREE WITH YOUR PURCHASE
OF 60 PHOTOFACT SETS

FREE WITH YOUR PURCHASE
OF 180 PHOTOFACT SETS

OF 240 PHOTOFACT SETS

Order 60 PHOTOFACT Sets the Easy-
Buy way and get the following FREE:
1. All-steel, single-drawer file

Order 180 PHOTOFACT Sets the Easy-
Buy way and get the following FREE:

i ] 1. Ali-steel, top quality 4-drawer
cabinet holding 60 Sets; worth file cabinet holding 240 Sets; Order 240 PHOTOFACT Setsthe Easy-Buy
$8.95 actual value $36.50 way and get the following FREE:
2. Complete Color TV Servic- 2. Complete Color TV Servic- 1. All-steel, 4-drawer file cabinet
ing Course ing Course holding 240 Sets; worth $36.50
3. Complete 2nd Class Radio- 3. Complete 2nd Class Radio- 2. 8-Volume Set of **101 Ways'’ Test
telephone License Course telephone License Course Instrument books, covering
4. Complete Transistor Radio 4. Complete Transistor Radio scopes, sweep generator, VOM-
Servicing Course Servicing Course VTVM, signal generator, audio
5. Test Equipment Guide 5. Test Equipment Guide test equipment, etc. Worth $18.50
The correspondence-type courses Here’s a money-saving “‘bonus pack- 3. Color TV Ser\.ncmg Course
alone are literally worth hundreds of age” offer you won’t want to miss—it 4. 2nd Class Radiotelephone Course
dollars to you—they’ve helped thou-

th € 1 helps build your profit in every way.
sands of technicians increase their

5. Transistor Radio Servicing Course
earning capacity.

6. Test Equipment Guide
Get thisgreat‘bonus package’ today!

EASY-BUY WAY!

OWN YOUR PHOTOFACT LIBRARY THIS

Library
A PHOTOFACT first day you
pays for itself from th%] ow available

SEE YOUR
put it 1nt'0 yo‘}ill::E “Bonus Packages DlET
f)% ygﬁrvzzll'tlgiie this special Easy-Buy SEND COUFON
way: TODAY!
o NO INTEREST

Howard W. Sams & Co., Inc., Dept. 7-M2
4300 W. 62nd St., Indianapolis 6, Ind. N

more than

O Send full information on Easy-Buy Plan

| am interested in the following Photofact *'Bonus Package'':

1
|
|
|
|
- 0O 60 Sets 0O 180 Sets O 240 Sets |
G CHARGE My Distributor is: i
« NO CARRYIN ] y : i
WN
u O:L"l{os‘:%% ?ﬂ%NTHS TO PAY for an Easy-Buy B shop Name :
o U i=te: today for Y s |
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We're pushmg

(of Centgalab Ceramic Capacitors)

’:he full ling...

Sometimes we get so wound up in talking
about our “only from CENTRALAB’’ ceramic
capacitors that we forget to remind you

about the standard ones.

CenTrALAB has plenty of both—as well we
should. We pioneered ceramic capacitors
many years ago—and we still give you the

finest product and the widest choice.

Discs, tubulars, buffers, trimmers, feed-thrus
—for every standard and special applica-

tion, in radio-tv servicing or industrial use

—CENTRALAB makes them and makes them
best. That’s why CENTRALAB is the best

ceramic capacitor line for you to buy.

THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
942M  EAST KEEFE AVENUE + MILWAUKEE 1, WISCONSIN
CENTRALAB CANADA LIMITED— AJAX, ONTARIO

D.61338
ELECTRONIC SWITCHES « VARIABLE RESISTORS « CERAMIC CAPACITORS

PACKAGED ELECTRONIC CIRCUITS « ENGINEERED CERAMICS
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due to crystallization of the solder
connection. In most cases where the
break occurs below the surface of
the glass, attempts to repair the
lead by soldering usually waste time
and result only in frustration.

What the technician seems to
need in this instance is some con-
ductive material which would flow
down into the glass around the re-
mainder of the wire lead, without
requiring solder or heat. A sub-
stance which answers this descrip-
tion is G-C Silver-Print, which con-
sists of pure silver in a liquid sus-
pension that can be applied just like
paint. When dry, it has virtually
zero resistance, and resembles a
strip of printed-circuit foil. Solder
connections can be made to it,
using the same low-heat precautions
that apply to printed wiring.

To repair a CRT base connec-
tion, thoroughly clean the area
around the lead and place a small
drop of the Silver-Print over the
broken end. Force as much as pos-
sible of the paint down around what
is left of the lead. Then, from that
point, apply a strip of the conduc-
tive paint around the bottom of the
glass, and up onto the neck of the
tube. Allow it to dry thoroughly for
at least an hour.

Replace the CRT base as usual,
and solder the rest of the leads.

After the paint has dried, solder
a small wire onto the strip of paint
extending up onto the neck; run
this wire back to the appropriate
base pin, and solder. Cement or
tape the CRT base tightly in place,
and tape over the silver strip to
hold the wire in place. This results
in a permanent repair, and elimin-
ates the tedious task, of trying to
solder onto broken leads. A
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THE EASY WAY TO SERVICE TRANSISTORIZED AUTOMOBILE AND HOME RADIOS

STOCK THE TUNG-SOL“ET” TRANSISTOR LINE. There are many reasons why more and more
servicemen are buying the Tung-Sol ET transistor line ® It's the industry’s more comprehensive re-
placement line, with both PNP and NPN types for 6,9 and 12 volt supply requirements # They are fac-
tory-designed for specific service,with the tube cartons plainly marked for functions # They are warrant-
ed by Tung-Sol to work interchangeably as specified & Speaking of interchangeable, the Tung-Sol

Interchangeability Guide is the most useful for service work. Ask your supplier for a free copy. Tung-Sol

@
TELL YOUR SUPPLIER YOU'D RATHER HAVE I
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SIMPLE OR
ELABORATE

RCA has the
INTERCOM SYSTEMS
for vir-ually every requirement

Intercom systems—both sales and installation—
are big business today. They can increase your
business by getting you into entirely new mar-
kets. Today intercoms are more profitable than
ever, because now you can offer a full range of
systems from RCA—the name that enjoys the
highest customer acceptance in electronics.

“SWITCHBOARD” INTERCOM SYSTEM. Master
with up to 4 remote units. Master can be set up for
remote-to-remote conversation, or speak with any one
or all remota units.

“MASTERCOM” INTERCOM SYSTEM. Up to 6
units. With an all-master system, any unit can call
any other unit direct; system permits 3 separate pri-
vate conversations at once or conference between all 6.

WIRELESS INTERCOM SYSTEM. No connecting
wires, no installation. Just plug unit into any 110-120
voit wall sacket and talk with all other units on the
same wiring system.

TRANSISTORIZED INTERCOM SYSTEM. Battery-
operated (uses penlite cells), can be set up anywhere:
parking lots, storerooms, etc.

“PARTYLINER” INTERCOM SYSTEM. Basic 2-sta-
'tion system. Additional remotes can be added. Very
low cost. Ideal for paging; master calls all remote
units at once. Any remote unit can call master.

For your convenience, all these systems are now
available through your Authorized RCA Inter-
com Distributor. See him as soon as you can.

Find out how you can begin capitalizing on this new
profit-making opportunity.

RCA Electron Tube Division, Harrison, N. ).

The Most Trusted Name
in Electronics

———————————————— )

Special Products Department |
RCA ELECTRON TUBE DIVISION

Harrison, N. J. |
Please send detailed information on the RCA |
INTERCOM SYSTEMS checked below: |
All systems O Switchboard System [
Mastercom System [J Wireless System O |
Transistarized System (] Partyline System [J |

Name. Title I
Company |
Address |
City. Zone State_ I
————ee
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ON TEST EQUIPMENT

by Forest H. Belt

Travelin’ Tester

Basic test facilities for home service
calls are contained in the Model 625
Dyna Tester (Fig. 1), made by B &K
Mfg. Div. of Dynascan Corp. In one
portable package, it combines the func-
tions of a tube checker, CRT tester-
rejuvenator, and volt-ohmmeter.

Specifications are:

1. Power Required—105-125 volts AC;
50-60 cps.

2. Tubes Tested—receiving types, includ-
ing compactrons, 10-pin units, novars,
and nuvistors; TV picture tubes.

3. Tests Performed — interelement shorts
and cathode emission of receiving
tubes and CRT’s; grid emission, gas,
and high-resistance grid-cathode leak-
age in receiving tubes.

4. Other Features — DYNAMIC INTENSI-
FIER circuit removes interelement
shorts and reactivates cathodes in
CRT's; volt-ohmmeter section allows
utilizing panel meter for making volt-
age and resistance checks.

5. DC Voltmeter—three ranges: from 0
to 10, 100, and 1000 volts DC; sensi-
tivityv 1000 ohms per volt.

6. AC Voltmeter—three ranges: from 0
to 10, 100, and 1000 volts rms; sensi-
tivity 1000 ohms per volt.

7. Ohmmeter—one range, for measuring
values of 1 megohm or less; center-
scale reading approximately 3K ohms;
maximum voltage impressed across
ohmmeter leads, 3 volts (derived from
AC supply of instrument).

8. Panel Meter—face size 415" ; sensitiv-
ity I ma; scales: GRID EMISSION-RE-
JECT and REPLACE-?-GOOD, for re-
ceiving tubes; BAD-GOOD, for CRT's;
0-120 numerical scale, for all tubes;
0-1M, for ohmmeter; 0-10, for all
AC-DC voltmeter ranges except 10
volts AC; special 0-10 scale for 10-
volt AC range.

9. Controls and Terminals—POWER OFF-
ON switch; SELECTOR switch;, G-2 Lo-
HI switch and DYNAMIC INTENSIFIER
push button for CRT functions; five
rotary switches (HEATER, A, B. C, and
D) and one slide switch (E) for setting
up receiving-tube tests; GRID EMISSION
and QUALITY push buttons for testing

wwWw americanradiohistory com

receiving tubes; neon SHORTS indica-
tor; 10 receiving-tube sockets; 7-and
9-pin straighteners; duodecal CRT test
socket, on 3’ extension cable; “A)”
“B)" and “C" socket adapters for test-
ing various 110° tubes (color-CRT
tests require separately available C-40
Adapter); volt-ohmmeter RANGE switch,
OHMS ZERO potentiometer, and two
pin jacks labeled + and -; black and
red VOM leads, each 44" long, termi-
nated in alligator clips with insulated
finger grips.

10. Size, Weight, Price—15" x 12" «x
478" overall; 11 lbs.; $139.95.

The slim case, covered in charcoal-
gray leatherette, has large metal bump-
ers on all corners to help it withstand
rough handling. Setup information for
receiving and picture tubes is printed on
7¥2” x 10”7 loose-leaf sheets fastened
inside the cover. A spring clasp snaps
over the right edge of the pages to hold
them in place while the tester is being
transported. The cover can be separated
from the tester—almost too easily—if
you should want to hold the chart up
to a light for easier reading.

The master SELECTOR switch is located
on the CRT section of the panel; in ad-
dition to choosing the tube-tester, CRT,

instrument is
service calls.

"’All-in-one’’

Fig. 1.

good item for home




STA-LOC Kits for technicians have
been improved again! They're in a
brand-new cabinet and are loaded

with new convenience features. And
they're REAL PROFIT-MAKERS.

Stop constant trips and phone calls
to your distributor for replace-
ment controls. With the patented*
STA-LLOC System you can make
thousands of exact replacements—
right @n your own shop. Take your pick
—singles, duals, dual-tandem, cluteh

NEW
STA-LOC"

KITS

type, push-pull—for TV, hi-fi, auto, are I'eal
radio, stereo—you name it. i
Best of all, STA-LCC controls snap pl‘ ofit-
together—and stay together—without

tools. Rear sections snap on in any of makeI'S '

Mallory Distributer Products Company
P. O. Box 1558, Indianapolis 6, Indiana

www americanradiohistorv com

CONTROL

three positions—and that's exclusive
with STA-1.OC.

Your Mallory Distributor has
STA-LOCstock indepth. He can keep
you constantly stocked on fast-mov-
ingitems. And he has all the pieces for
any “‘odd-ball’”’ control you run into.
STA-LOC kits are inexpensive. The
SLD-2B is a complete kit—ready
to answer hundreds of control require-
ments. For smaller shops, there’s the
SLD-1B Kit that you can add to one ele-
ment at a time if desired. STA-LOC kits
are shipped complete with all instruc-
tions and cross-reference data. Get the
details from your Mallory distributor
— he’s your headquarters for controls.

*U.S. Patent 2,958,838

ALLORY

a division of
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or VOM modes of operation, 1t is used
for setting up the various CRT-test func-
tions. The only other controls to be
operated during most picture-tube tests
are the HEATER switch and 12-position
switch C. (The latter is rotated through
all its positions to check for shorts on
individual tube elements.)) For the
relatively few tube types that require an
accelerating-grid voltage of less than 100
volts, the G-2 slide switch next to the
SELECTOR is thrown to the Lo position.
When the SELECTOR is turned from the
SHORTS to the EMISS position, the meter
immediately reads cathode emission. Two
scales are provided: BaD-Goop and a
0-120 linear scale. Our tests indicated
that multiplying the numerical reading
by 10 gives an approximate indication of

the beam current in microamperes.

The next two positions, REMOVE
SHORTS and DYN INT, are used in con-
junction with the DYNAMIC INTENSIFIER
push button. In the first of these posi-
tions, the CRT heater is de-energized,
and a high voltage is applied to the
electron gun to burn away shorts be-
tween elements, The pYN INT function,
or cathode rejuvenation, is accomplished
with heater power applied to the tube.
The procedure is similar to that used in
the B & K Model 440 Cathode Rejuvena-
tor Tester.

We tried rejuvenating several picture
tubes, with fair success. Best results were
obtained with a metal-cone 17GP4, the
original picture tube in a 10-year-old
RCA set. The preliminary emission test

This Great UHF,

Antenna 1s
One of the

Reasons for

Antennacraft’s _
Unusual Growth

Even the flushing problem is eliminated in this
Antennacraft UHF triumph. Because of one contin-
uous wire construction there are no electric joints

to loosen.

This antenna is characteristic of the excep-
tional quality and sound imaginative engi-
neering that goes into every Antennacraft
product. This is why Antennacraft is already

an industry leader.

Sdnlennacafl €o.

1215 Agency St.,, BURLINGTON, IOWA

Makers of VHF, UHF, and FM Antennas, Regular and Speeial

An inguiry will
bring you com-
plete information
on this UHF an-
tenna or the com-
plete line.

RADICALLY
NEW THF ANTENNA
E Mare Gain . . . Mo Chicken
w [Pavemt Moo 20910,

probibema elims
inanel

TUNER
REPAIR

Hém 6 9 5 HF
UHF

u:u N {ZDMBINATIONﬁSI 3.50)
POSITIVELY NO EXTRAS

RE-NU INC.
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2403 W
Chicago 45,

—ormm—i
Compare the low price of this service .

and remember that all work is performed
by skilled technicians. Qur equipment is L
designed exclusively for tuner repair.

ALL MAKES—$6.95 for single tuner
($13.50 for U/V combination) 6 months
warranty.

Tuner must be complete and accom
panied by all damaged parts. Give full
details of complaint and channels used.

Send with correct type, tested tubes.

MAIL ORDER ONLY

(m%& Either prepay repair

Vs charge plus $1.00 for
return postage, insur-
ance and handllng on
each unit; or request
C.0.D. shlpment at the
repair charge plus $1.50
each unit.

. Ardmaore Ave.
[inois
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QUALITY
SWITCH

- ! o #
Fig. 2. Open view of the component
arrangement in combination tester.

gave a reading of 15 on the 0-120 scale
—definitely weak. After switching to
pYN INT and holding down the button
for 10 seconds, we retested the emission
and noted a reading of 40. After several
hours of receiver operation (on-off cy-
cling), we checked emission again and
found it had decreased to 22. However,
the raster was still definitely brighter
than before, and the tube’s agonizingly
slow warmup had been greatly speeded
up. The only remaining fault was a
washing out of highlight areas at the
highest brightness-control settings—still
not bad results for a tube that has been
running on borrowed time for years.

For tests of receiving tubes, the Model
625 is quite similar to the “switch” sec-
tion of the B & K Model 700 Dyna-Quik
tester, covered in July, 1962 PF ReE-
PORTER. The sensitive grid-emission test
circuit using a 6BN8—described in that
article—is also found in the 625.

The 6BN8 is mounted on a bracket
underneath the panel, as shown in Fig.
2. Adjoining it is a printed-circuit dual
control whose sections are used to cali-
brate the separate 10- and 100-volt scales
of the AC voltmeter. Behind the tube is
the multisection slide switch actuated by
the QUALITY push button.

Only three controls besides the heater
switch ordinarily need reseting each
time a tube is tested. These are the A
potentiometer, which serves as a load
adjustment to calibrate the REPLACE-?-
Goob scale, and the 12-position B and C
switches, which set up the desired ele-
ment connections. (Incidentally, the num-
bered position of the C switch corre-
sponds to the pin number of the control
grid in the tube section being tested—a
handy way to identify which portion of
a multisection tube is being tested.) The
D and E switches at the right side of the
panel are seldom moved from the posi-
tion marked NORMAL, except for testing a
few tvpes (such as novars) that require
special element hookups. The SELECTOR
is left in the TUBE TEST position.

As with CRT'’s, the check for shorts
is made by rotating the C switch and
watching for the neon SHORTs indicator
to light. If it doesn’t, the QUALITY but-
ton is pressed for an emission test; then
it is released, and the GRID EMISSION
button is operated to detect grid-circuit




é’f@w The space-age speeded the need for
. &/ Squib circuitry—and to meet the
@ need for protection and control of
such circuits, BUSS engineers worked closely
with the engineers who design and produce
Squib circuits.

The result is a line of BUSS Squib fuses
that have the needed electrical characteristics
and are almost unbelievably accurate and
dependable.

8UsS opaia X

SQU/IB

BUSS GPA-2

Squib fuses are another example of BUSS
leadership in the development of the complete
line of fuses to keep pace with the needs of
science and industry.

To the Serviceman or Dealer this means
they can save time and trouble by turning
first to BUSS for all their fuse requirements.
For, BUSS fuses are available in all types and
sizes, . . . plus a companion line of fuse clips,
blocks and holders.

McGraw-Edison Co. ¢ St. Louis 7, Mo,
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For best results
s7ueeze bulb
rom sides
rather than up
against handle

%

ENDECO DESOLDERING IRON

removes soldered connections
quickly . . . easily . . . profitably

No need to send your printed cir-
cuit boards out to a specialist when
you have an Endeco Desoldering Iron.
You’ll find it easy to remove transis-
tors, transformers, condensers, resis-
tors, diodes and even those difficult
multiple pin or button type sockets
with center posts. Endeco puts the
profit margin back into your printed
circuit work.

Any iron will melt solder; Endeco
with its vacuum pickup completely re-
moves melted solder . . . collects it
in a non-breakable, stainless steel tube.
The exclusive compact design lets you
see the connection while you’re de-
soldering. One hand operation.

No need to reach for another tool.
Without even changing tips, you can
resolder a clean, new connection.
Worn tips are easily replaced, when it
is necessary, even while iron is hot.

Endeco Desoldering Iron is not an
attachment, but a complete desolder-
ing/resoldering tool. The desoldering
principle (pat. pending) is incorpo-
rated into the rugged Weller soldering
iron with the exclusive Weller Magna-
stat sensing device in tip body which
maintains constant temperature.

The new Model 100A Endeco De-
soldering Iron is available at your
electronic distributor or write direct.

o ENTERPRISE
. > DEVELOPMENT
CORPORATION

917 Circle Tower Building
Indianapolis 4, Indiana
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Fig. 3. Simplified schematic shows

AC portion of VOM in Model 625.

faults (not only grid emission, but also
gas and leakage).

We tried testing 25 tubes from our
fiendish assortment of old “dogs” with
known defects. The Model 625 com-
pletely missed only four of these, which
have such subtle flaws that even our
most complicated lab-type tester has
trouble spotting them. However, we had
to take considerable care with several
other tubes to make them show up as
defective. Quite a few of them will pass
an emission test with flying colors, but
they can be caught by the 625 in one
of four other ways:

1. The highly sensitive shorts test. Even a
moderate amount of leakage shows up
as a faint glimmer of the neon bulb.

2. The grid-emission check, which de-
tects even small leakages. The slightest
grid fault in any of our tubes caused
the meter pointer to kick upscale when
the GRID EMISSION butfton was pressed.
Although a small “good” area is
marked at the left end of the grid-
emission scale, we would suggest being
suspicious of any tube that causes any
meter action, even if the pointer
quickly drops back to zero. Really se-
vere grid troubles cause the pointer to
come to rest in the REJECT area of the
scale. Leakage in diodes also registers
a reading in this test.

3. Reducing heater voliage, and checking
emission to see if the reading dips or
fades. (This is the same principle as
employed in the “life” test of the
Model 700 tester, although the 625
has no specific setup for a “life” test.)
In some cases, the emission will fall
off and then slowly climb back to the
original value; in other cases, it will
remain low. Most of the old, tired

tubes in our collection showed this
action; on newer tubes with reasonably
normal transconductance, the lower
heater voltage did not materially de-
crease the emission. This test is not
foolproof; but, according to our ob-
servations, it correlates well with
transconductance tests in numerous
cases where a simple emission test is
misleading.

4. Increasing heater voltage or using other
means of thoroughly warming up the
tube. Gas or grid emission is some-
times the only thing wrong with the
tube, and no evidence of trouble may
appear until the tube is actually hot
to the touch. In stubborn cases. it
takes several minutes to warm the tube
up to this point. (During such extended
tests, we got sore fingers from the
tube-test buttons — which have hard
metal edges and strong return springs.
Finally we devised plastic caps for
the buttons to ease this minor dis-
comfort.)

Test results can be made more useful
by keeping a record of the emission read-
ing given by good tubes of various com-
mon types. In certain types, a moderately
low emission indication—although still
well within the coop area—is the main
clue to a faulty tube.

The VOM section of the instrument is
a simplified test unit, but nonetheless
useful for the type of tests that would
be made on a receiver while the chassis
is still in the cabinet. Although the single
ohmmeter scale is calibrated as high as
1 megohm, readings above 20K are too
closely crowded to be used with any de-
gree of accuracy; the center-scale reading
is 3K. However, the meter can be used to
check for continuity and to measure
values of such components as power re-
sistors. The test voltage is low enough
(about 3 volts) to be safe for checking
most transistors, diodes, and associated
components.

The voltmeter (AC section shown in
Fig. 3) is not sensitive enough to be
fully satisfactory for detailed DC voltage
checks or signal-amplitude measurements,
but it can furnish much useful informa-
tion during preliminary diagnosis of
troubles. For instance, it can measure
B+ and boost, check filament voltages
(including drops across individual tubes
in series strings), and test for the pres-
ence of voltages or signals at key check
points. More and more of the new TV’s
are being built in such a way that a large
number of points are accessible with the
chassis still in the cabinet.

To summarize, the Model 625 contains
a good complement of dependable test
facilities that you can conveniently take
with you wherever you go.

Sound Meter

A completely portable, battery-pow-
ered, transistorized sound-level indicator
—the Model 450 Sound Meter (pictured
in Fig. 4)—has recently been introduced

WwwWwW americanradiohistory com

by H. H. Scott, Inc., of Maynard, Mass.

Specifications are:

1. Power Required—single 22.5-volt bat-
tery; calibrating voltage taken from




Fig. 4. Small-sized sound meter is
useful for a large number of jobs.

117-volt AC line.

2. Decibel Meter—ten ranges, in 10-db
steps, from 40 db to 140 db (.0002
dvnes/cni* reference).

3. Frequency Response— from 35 to
8000 cps; A, B, and C weighting con-
form to 1961 ASA standards.

4. Panel Meter—face size 2V2"; 200-uu,
3000-ohm movement; scale reads from
=2 db to +12 db, with cav area and
BAT check area.

5. Microphone — Rochelle - salt  crystul
type.

6. Controls and Terminals—rotary range
switch, reading OFF - CAL - 40 through
140, slide WEIGHTING switch; miniature
push-button BAT switch for bartery
check; two “Tiniplug” jacks, labelled
INPUT and OUTPUT: 1wo-prong jack for
calibrate cord (standard TV cheater
cord); CAL ADJ potentiometer, acces-
sible through hole in front panel.

7. Size, Weight—2" x 3" x 6"; 1 Ib.,
8 oz. -

Its small size makes the Model 450
Sound Meter a “pocket” instrument.
easily taken along for almost any sound-
system job—installation, new-system sur-
vey. noise elimination, hi-fi installation
tuneup. or intercom system planning.
Anywhere the need arises for measuring
sound is a place for the Model 450,
which can make many sound measure-
ments previously requiring instruments
that cost considerably more.

Fig. 5 shows the various stages in
the instrument. The circuits utilize eight
transistors in an extremely stable ampli-

MAIN FIRST
CD—D— AT, g ATTENUATOR 46-db
NETWORK AMPLIFIER

CALIBRATE L

J

|

ASA SECOND
COMPENSATING 46-db METER ING
NETWORKS AMPLIFIER CIRCUIT

Fig. 5. Block diagram shows the
relationships between various stages.

SARKES TARZIAN
Silicon Rectifiers

are first choice among service
technicians (according to nation-wide polls)
for good and simple reasons:

Tarzian 400V and 600V "'F'" Series units
in handy Ten-Paks, Doubler Replace-
ment Kits, and in bulk

Tarzian 400V and 600V “H' Series units
in handy Ten-Paks, Doubler Replace-
ment Kits, and in bulk

Tarzian's nine stand-
ard tube replacement
rectifiers replace over
95% of all vacuum
tube rectifiers

v They are immediately available
from distributors throughout
the nation

Y They are ““handy-packed” in
the quantities and sizes you
need most

Tarzian M-500 and

M-150 units in Conver-
sion Kits and in bulk

v Their proven quality and de-
pendability eliminates callbacks
that waste your time and profits

A free Tarzian “Replacement
Line” catalog is yours for the
asking. It’s your guide to re-
placement rectifiers with com-
petitive prices, unsurpassed
performance.

Write or call your nearest
Tarzian distributor, or:

Tarzian'sfour*‘con-
densed stack' sele-
nium rectifiers fit
small-size, high-
efficiency applica-
tions

SARKES TARZIAN, Inc.

World's Leading Manufacturers of TV and FM Tuners o Closed Circuit TV Systems o Broadcast
Equipment ¢ Air Trimmers « FM Radios e Magnetic Recording Tape  Semiconductor Devices

SEMICONDUCTOR DIVISION ¢ BLOOMINGTON, INDIANA
Canadian Licensee: Marsland Engineering Limited ¢ 350 Weber Street North, Waterloo, Ontario
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Here’s a modern way to make
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on color TV troubleshooting.
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Explores a trouble area
that is often overlooked.

Focusing On the Trouble

Cures for blurs due to
favity focus of the CRT beam.

MPATI At Midterm

Latest developments in the
airborne educational TV project.

... PLUS
Symfact — on 6DT6 Sound Detector
1962 Annual Subject Reference Index

Entar my subscription te PF REPORTER
and send me free hooki(s) checked.
ﬁ‘flun ﬂ’m 02 ‘fm:gfu 31 Yeor 54.00
roublasheoter'
Smﬂi:bn-g Industrial Eleciranics
E-HHW ‘I-'\' fram Tuner 'I'ﬂ Pictura Tubwm

vk ane of obove for en Jﬂr you subscribe

Bill ittonce E
3 B g 7 Reminonce Eaclaie

Please Check Your Butiness Classitlestion
'-

E ploves ] Sere

muuun nﬂ-, £ mrm g

o Tniu:Hll Tactsict £ 0%m, ot sceups
Lina and title}

anﬂn

Firm

Addr

Bhyi-—= & = Fema_Sate. - -
Taka this coupon fo your :El:mhu or mall to
Heward W. Sams & Co., Inc., \'«5 &2nd S|pn1:
Indianopelis, Indiono

1242

74 PF REPORTER/December, 1962

fying arrangement. The crystal micro-
phone picks up sound and/or noise, and
feeds the signal through a portion of the
main attenuator (range) network to he
input amplifier. The two transistors that
comprise this amplifier are wired as emit-
ter followers, and serve only for isola-
tion and stabilization. The output of this
isolation amplifier goes through a cali-
bration potentiometer, which is set to
pass a predetermined portion of the sig-
nal voltage into the main attenuator—a
network of resistors mounted on the
range switch (visible in Fig. 6).

Fig. 7 shows a schematic of the 46-db
amplifiers. X1 and X2 are common emit-
ter amplifier circuits. in cascade, using
direct coupling. Feedbach network C2-
R3 couples a small amount of signal
from temperature-compensating resistor
R4 back to the base of XI, improving
the linearity of the first stage. X2, where
most of the gain is developed, uses a by-
pass capacitor C3 across its emitter re-
sistor. X3 operates in a common collec-
tor (emitter follower) circuit which iso-
lates the 46-db amplifier from the cir-
cuit following—the compensating net-
works or the metering circuit. R8 furn-
ishes an inverse feedback loop around
the entire stage (via C2-R3) to hold the
overall gain essentially constant under
widely varying load conditions.

Following the first 46-db amplifier are
the ASA compensating networks. ASA
Standards were set up to approximate the
human ear’s response to sounds at vary-
ing levels. The Model 450 has a choice
of A, B. or C weighting — respectively
conforming with sound levels below 55 db,
between S5 db and 85 db, and above
85 db. The weighting consists mostly of
altering the response of the meter to fre-
quencies below 1000 cps, since the hu-
man ear responds differently to these
frequencies at different sound pressures
(volume levels).

The metering circuit, which follows
the second 46-db amplifier. is a VU
meter of the type commonly used for
sound and broadcast monitoring, modi-
fied to provide the accuracy needed for
dependable sound-level readings.

Uses for the Model 450 are many
and varied. Here are a few of the uses
to which we put the instrument, and
our results and conclusions:

Intercom planning. We made a survey
of various office areas using the 450 to
determine the ambient noise levels un-
der different conditions. After finding
the normal noise level, we were able to
compute the requirements for a pro-
posed intercom system. The average
noise levels fell between 55 db for quiet
offices and nearly 70 db for offices where
typewriters were clattering. Since we de-
cided to try for an intercom level 40 db
above surrounding noise. it was obvious
we would need equipment capable of
providing a 110-db punch. This was an
approximation. but useful for our pur-
pose.

Puaging svstem. In a certain factory
area. noisy machinery ran the noise level
to 85 db. To provide a 60-db paging

Fig. 6. Open view demonstrates the
compact layout within the sound meter.

volume, we would have to provide 145
db of sound power in that area. This
would be the job of the amplifier and
speaker arrangement. Further tests could
have been made with an amplifier and
a few speakers, finding the best location
for the speakers by measuring their ef-
fectiveness with the Model 450.

At the bench. Just for the novelty, and
to test the usefulness of the instrument
for such an application, we tried the
Model 450 as an output meter during
alignment of a couple of small transistor
radios. We found we had the advantages
and accuracy of “metered” alignment
(instead of by ear) without making trou-
blesome connections to the speaker leads.
We merely placed the 450 near the set,
turned up the volume, and adjusted the
coils for maximum readings.

Hi-fi system. We also tried using the
450 to check the phase of speakers in a
stereo system. Feeding a 1000-cps note
to both channels—in phase—simult=ne-
ously, we found-a point approximately
equidistant between the two speakers and
moved the Model 450 around in that
area, noting the readings. Reversing the
connections to one of the speakers re-
sulted in a very noticeable drop (in one
spot. from a reading of almost 75 db
to 64 db) in sound level, caused by out-
of-phase operation of the identical speak-
ers.

For the audio technician, the hi-fi
enthusiast, and the serious sound en-
gineer, the Model 450 offers features
heretofore found only in more expensive
instruments, We found numerous uses
for it in our lab, and consider it a use-
ful item for anyone involved in sound
work. A

Fig. 7. This very stable amplifier is
designed for gain of exactly 46 db.




FUSIBLE RESISTOR / CROSS REFERENCE

Failure of fusible resistors is not
an uncommon fault in television re-
ceivers and other home entertain-
ment equipment. Of course, they
usually fail for an obvious reason
—a tube, rectifier, or some other
component s