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THREE Sizes of IRC"®
“Skin-Packed” Fuse Resistors

IRC's quality 5 ohm fuse resistor —the FR5 —ijs ¢ replacement for

RCA Stock No.

RCA Part No.

Original Valye

100117 942924 5.6 ohms
1001178 942924.2 5.0 ohms
103824 38-94393~2,-3,-4 4.7 ohms

Sylvania Stock No.
187-0053

Sylvania Part No.
38-94393-2,-3,~4

Original Valye

This new 5 ohm IRC Fuse Resistor provides you with the /
same fine features ag IRC’s dependable FR5.6 at 5.6 ohms
and FR7.5 at 7.5 ohms:

® Sturdy terminal pins—both attached inside g rugged
ceramic case.

¢ Improved plug-in type for fast, easy replacement in the
newer TV receivers. Terminal pir holes facilitate attach-
ing leads where necessary.

. . . . /
* Projections on bottom of ceramic case leave air space— )/

prevent receptacle from overheating.
® “Skin-Packed’’ cards protect each fuse resistor from

dirt and handling. e

* Type and range clearly identified on both fuse resistoD/
and "‘Skin-Packeqd”’ card.

You can depend on the quality and reliability of IRC
“Skin-Packed”’ Fuse Resistors,

Dealer Net
$.45 each

INTERNATIONAL RESISTANCE C0.

Dept. 363, 401 N, Broad st., Phila. 8, Pq.
In Canada: International Resistance Co., itd., Toronto, Licensee
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The new JFD Satellite-Helix

a Giant step in television antenna science

Yesterday we crossed the frontier of the atomic age.
Today, we are entering the era of interplanetary space
travel. There are no visible limits to the “miracles” to
be developed tomorrow.

Great things have been happening at JFD, too.
Nineteen months of intensive research into a virtually
unknown prineciple of antenna performance has achieved
a major breakthrough in television reception. For the
first time, the science of antenna engineering has over-
come the two primary barriers to long-distance pick-up
— uneven antenna bandpass and reactive impedance
components.

These significant improvements are made possible by
the development of a spectacular new dipole system. As
aresult, the Salellite- Helix dipole system captures up to
35 per cent more signal and intensifies color recep-
tion—has less low band ghost pick-up and less back
and side interference, and closer 300 ohm match.

Pioneers in Electronics since 1929

JFD ELECTRONICS CORP.

6101 Sixteenth Avenue Brooklyn 4, New York

PF REPORTER - March, 1958

Here are a few of the “extras” the new Satellite-Helix
configuration will give you over other leading types:

Over Reinforcing Over Focus- Over Bat Ov.er Dipoles
Wave Type Lens Type Dipole Type WihyElice.
Reversing Stubs
*1.2.5 db more | *flatter bandpass | *flatter bandpass | *2-4 db more
gain *2-3.5 db more *2-3 db more gain
*sharper low- gain gain *flatter bandpass
band pattern *less reactive *less reactive *higher front-to-
*less reactive impedance impedance back ratio
impedance *higher front-to- | *higher front-to- | *better side
*higher front-to- | back ratio back ratio rejection
back ratio *better side
*better side rejection
rejection

Take a giant step today into the flawless reception of
tomorrow. Install the remarkable Satellite-Helix on your
next “problem” job with our money-back guarantee. See
for yourself its “selling edge” that will keep you out
front in TV antenna profits and customer confidence in
your area in the competitive years ahead. Priced realis-
tically at a non-inflated level, the Satellite-Helix is now
on its way to your JFED distributor.

Edward Finkel
General Sales Manager

1



Sprague Service-Aids for servicemen:

... versatile CERA-MITE* CERAMIC CAPACITORS
with handy identification tags

Sprague’s complete ceramic capacitor line is now individually

1 MF GMV tagged for quick, complete identification — capacitance, toler-
500 wvbcC
9HK-P1

ance, voltage, and type. No fumbling, no guessing about

ratings ... you're always. sure with Sprague fegged disc ca-

pacitors. Use them all the time. You’ll find that they also make

excellent replacements for molded mica, ceramic tubular, and
Stock up today! Ask your distributor about

Sprague CERAMIKITS . . . they contain the

ceramic disc capacitors you need most...

paper tubular capacitors in many applications

they keep them in order.. . ready to use. *Trademark

I

... helpful INFORMATION on what, when, and how

CERAMICHART of ceramic capacitors

Sprague offers you plenty of service information . . .
the kind you need and use everyday:

Sprague CERAMICHART: illustrates various types
of ceramic capacitors and shows where to use
them; details color codes.—FREE

Sprague “ABC'’s of Ceramic Capacitors”: a compact”
booklet containing basic facts on all types of
— i ceramic capacitors.—FREE

'SERVICE WITH CERAMICS"

Sprague "T-C” Slide Rule: shows at a glance the
values of the N750 and NPO type ceramic capac-
itors to connect in parallel to equal a capacitor of

OF CERAMIC ) o - . d
O APACITORS i = desired intermediate temperature coefficient of the

required capacitance; available from your distrib-
utor for only 15c.

Be sure you get this useful and valuable information from your Sprague distributor, today! Or write Sprague Products Co., Distributors’
Division of Sprague Electric Company, 105 Marshall Street, North Adams, Mass.

Pioneer in ceramic capacitors ... First in ceramic capacitor information

don’'t be vague...insist on

2 PF REPORTER - March, 1958
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_ A/1W¥ 1
of TV Antennas by WINEGA Dme

Gives you all three!...performance % .udapfabﬂity. .. low’ cost

MAN! These
ps Are Worth

et Free There’s a Winegard Scotchman antenna for every signal area ... for
every installation . . . for every budget! With just four basic Scotch-
man models (priced as low as $6.95 list) you can now solve just about

any reception problem you run into.

In most of your installations, you will find that or.e ora stack of the four
basic antennas is all you need. But for those tough reception problems,
where you need more gain—or have severe interference, you can tailor-make
a special Scotchman as needed, simply by using the new plug-in attach-
ments shown on the opposite page- And you can do this at no more cost
than your competitors charge for ordinary, less effective antennas.

Economy and adaptability are not all you get in the Scotchman! You
get quality, {00 . . . the kind of quality features you are proud to point out
to your customer . . . like: unbreakable TDM styrene insulators, special
fatigue-resisting aluminum tubing, closed element and boom ends to elimi-
nate windwhistle and vibration, precision die-cut elements . . . features

usually found only in the highest priced antennas

And, of course, all Winegard Scotchmen are completely factory pre-
assembled. Elements lock into place automatically when you unfold them.
Absolutely no antenna installs easier or quicker . . . and they're wonderfully
compact and rugged.

The thrifty way to buy your

X merchandise! With every On your next installation, do this: Try a Scotckman antenna in the only
-l__. Scotchman antennawyou buy, place it really counts... on one of your own customer’s homes. See for
' you get valuable Scotch yourself that the Scotchman can't be beat for performance and adaptability 8

Stamps which you can turn in at such low cost! -d‘

for useful premiums or for
more antefinas! Start saving
Scotch Stamps nowl Ask

g K. K A NOTE FROM JOHN WINEGARD
As an addition to our popular line of gold anodized
Color'ceptors and Twilights, | am pleased fo announce this
new Scotchman series to give yov @ complete price range
of quality all-channel Winegard antennas. You'll find valu-
able Scotch Stamps in each Scotchman carton which we
will redeem for free antennas and other valuable pre-
miums. This is our way of saying “thank you'' for your

business.

free Scatch Stamp Saver.

Sincerely,

G pae lz.w“'-o.rw(

John R. Winegard
President, Winegard Co.

?’his Free Pegboard Tool Set
is yours with Scotch Stamps—
Start Saving Scotch Stamps Now!
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Priced
as low as

295

LIST

/

MODEL 504: All-channel,
high performance, 7-element
fringe area antenna. Exclusive
impedence-compensaoted Vee
driven elements ond potented™
Electro-Lens design. Easily con-
verted to 13 element antenna
for tough reception areas witi
Kit A,

$19.95 list

KIT A: HI-LO BOOST for high=r
gain and co-channel suppression.
Adds two reflectors for extremely
high front to back ratio. Adds
4-element patented” Electro-Leas
director for increased gain on cll
channels. Use with models 5C3
{illus.), 501 and 504. Gives up o
22% more gain.

MODEL 502: 4-element with
new impreved Vee driven ele-
ment desigcn for city and subur-
bon oreas Exceptionally good
reception sn the high channels
. . almast bi-directionol on
low channals. Higher gain and
better ghost rejection thon con-
icals. A netural with Kit D.

$9.95 list

KIT B: HI-BAND BOOST for
peaked gain on channels 7
thravgh '3. Gives antenna
sharper cirectivity. Reduces
ghosts. Adds 3 high band direc-
tor elemen s to front of antenra.
Fits all Sootchman models 591,
502, 503 {(illus.) and 504,

MODEL 503: Neor fringe and
suburbon area, all-channel 5-ele-
ment antenna with new improved
Vee driven elements. Can be used
with attachment Kits A, 8, C or
D. Ideal for stacking.

$14.95 list

MODEL 501: 3-element an-
tenno recommended for use in
place of conicals. New Vee
driven element design. Smooth
forward response lobes ond ac-
curate impedence match on both
high ond low bonds. Cuts
ghosts. No finer antenna for
city ond suburbon areas at this
low price.

$6.95 list

KIT C: STACKING BAR KIT con-
sists of two stacking bars, heavy
duty support bracket aond fer-
minal insulator. Stacking two
antennas of the same model ia-
creases sensitivity up to 40%.
Can be used with all Scotchman
models 501, 502, 503 {illvs.) ard
504.

KIT D: INSTALLATION KIT (pat,
pend.). Uriversal tripod mount
fits any gable, pitched or flat
roof. All aluminum, Can't stain
roof. No cuy wires. 5% f1. tall.
One man can install. Includes,
mount, mast, lead-in wire, stand-
offs ond lightning arrestor. Gan
be used with rotar. Warks well
with all Scatchman models.

Ask your distributor or write for details on the money-making Winegard Scotchman line.

“U.S.Polent 2,700,105

3000 SCOTTEN BLVD.

BURLINGTON, IOWA

Copyright 1958
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CALL BACKS!

Costly irritating call backs! — The servicemen’s dilemma — and everybody

claims a cure. Astron’s not shouting any claims, but simply presents the facts on
how Astron designs capacitors to end call backs.

Callback Causes

1. Very high leakage due to poor
shelf life.

2. High leakage due to corrosion
in the tab and risers.

3. High leakage due to improper
impregnation.

4. Particles and impurities in
paper, causing breakdown.

5. Overloading the circuit due to
faulty parts in the circuit.

6. Improperly hot aged.

7. Extreme heat build-up within
the capacitor.

8. Continual power loss through-
out the circuit.

9. Failures due to explosion and
fire.

Astron Facts

Astron uses 99.99% pure foil.

Proper handling during as-
sembly and close attention to
manufacturing purities in
chemicals and raw materials.
An extra long impregnation
cycle.

100% inspection and the use
of only premium quality
paper.

Safety margin foil is used and
foil is formed at high voltage
ratings which will stand higher
surges.

A complete heat aging system
is used.

Astron Capacitors have ex-
ceptionally low D. C. leakage
current.

Astron Capacitors have low
equivalent series resistance.
The use of high purity paper
separators and safety vents.

Today’s circuits require top performing capacitors. That's the way we build

them at Astron. Use Astron Capacitors and do away with bothersome and costly

call backs!! Insist on Astron.

2565 GRANT AVENUE E. NEWARK, N, J.

(®
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'E ELECTRONICS
CORPORATION
A Wholly-owned subudiory
of ASIRON CORPORATION
PECKVYILLE.
PENNSYLVANIA

Lettew to the

Dear Editor:

I would like to see articles about the
practical uses of the oscilloscope, show-
ing setups using the scope alone and
also with auxiliary test equipment. In-
clude waveforms! Most literature I've
read seems to stress the theory of the
scope’s circuit.

V. Harris
East Orange, N. J.

You must really read “Coming Next
Month” carefully. This issue contains
the second of a 3-part series on this
very subject. Part 1, “Regeneration,”
appeared in February, and Part 3,
“Using a Scope in Signal-Tracing Tests”
will show up in April—Editor
Dear Editor;

In my experience, the serviceman is
constantly approached by his customers
with the question, “How much is my
set worth?” He has little difficulty an-
swering his regular customers because
he is familiar with their sets, but there
always seems to be some new customer
who has just moved into town with an
unfamiliar brand of TV set which is
not sold in the community. Rather than
being completely stymied, the service-
man would like to have statistics that
would help him to give some kind of an
answer In such cases.

Cuarres O. DoNaLbsoN

Ann Arbor, Mich.

Suggest you get a copy of “TV Trade-
In Blue Book,” published by the Na-
tional Appliance Trade-In Guide Co,,
Madison, Wis. at $5 per copy. —Editor

Dear Editor:

In “The Troubleshooter” in the Jan-
uary issue, an answer is furnished a
gentleman who is concerned about
proper magnetic strengths of various
“ijon traps”—a name which both he and
your author seem to insist on applying
to beam bending devices.

Actually, from the very outset of
magnetically deflected CRT’s, the “ion
trap” has been built into the gun; it is
an integral part of that assembly. At
the worst, the beam bender might be
called an “ion trap magnet” but cer-
tainly it is incorrect to refer to it as the
ion trap.

Just one of those little errors that
become a fixed part of our established
electronic nomenclature. Two others
come to mind: Calling the plural of
antenna by the “no such” term of an-
tennas instead of antennae, and the
consistent failure to distinguish the
property of inductance from the noun
inductor when speaking of a device.

B. H. “Burr” HANSEN
Inglewood, Calif.

Thanks, “Burt,” for reminding us of
our position as a “guiding light” We
got to admit we ain’t been to karefull

PF REPORTER *+ March, 1958



You can do more than ever before with this new portable B’k

L AUTOMATIC MONEY-MAKER

N -

= TESTS TUBES

AND TRANSISTORS

Automatically

WITH LABORATQRY ACCURACY

® Saves Servicing Time

#® Sells More Tubes

® Satisfies More Customers

iZ
e o MORE ACCURATE TEST W
Tests Each Section
i f
£ 675 Multiple Type. S . SIMPLIF
B (ot mober o for Gm, eharpy PYNA.Cag
rid Emission dl' i y
AUTOMATIC o f phaaiaaes

DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE
TUBE & TRANSISTOR TESTER

Again, B&K helps servicemen give faster, better
service at less cost and make more money. The new automatic
Model 675 makes tube checking quick and easy in the home or
shop. (Tz=sts transistors, too.) Measures true dynamic

mutual conductance. Makes complete tube test in seconds,
under actual operating conditions of the set. Checks average
set in a few minutes. Simple to operate. No multiple
switching. No roll chart. Shows customer the true cond.tion
and life expectancy of tubes in the set, sells more tubes
on-the-spot, saves call-backs. Quickly pays for itself.

Shows tube condition on “Good-Bad’’ scale and in micromhos. _arge
4%, meter has two highly accurcte ranges calibrated 0-6000 and
0-18,000 micromhos. 7-pin and 9-pin straighteners are mounted on
panel. Automatic line compensation. Special bridge monitors line volt-
Also age continvously. Light weight, easily portable in handsome leathe-ette-
makers of 9 d A g R L E |
famous CRT, covered carrying cclalse, Opirate?l on 105-125 volts 60 $16995
DYNA-SCAN cycle a.c. Size: 15%" x 12%” x 6. Net wt: 10% |b. Net,
CALIBRATOR

See your B&K Distributor, or write for Bulletin 675-R

BaK MANUFACTURING CO.

3726 N. Souvthport Ave. - Chicago 13, IHinois
Canada: Atlas Rcdio Corp., 50 Wingold, Toionto 10, Ont. Export: Empire Exporters, 439 8roadway, New York 13, N.Y.

March, 1958 - PF REPORTER 7



“THERE'S ARSOLUTELY NOTHING, MADAME,
THAT WILL MAKE ROCK'N ROLL
SOUND LIKE. RACHMANINOFF.”

Right — but a new Webster cartridge will bring out the
best in any record. Equally important, there’s a
Webster replacement cartridge to fit most every model
record player and changer. You’ll make money on
them, too. They’re priced right — they’re easy
to install — there’s never a call-back.

BUY WISELY...BUY WEBSTER!

Free — large print of this Lichty

‘ cartoon suitable for framing.
5 ﬁ Write today!
(

ELECTRONICS DIVISION

ELECTRIC

RACINE - WIS

V-8 Plug-in Cartridge — . WEBSTER
Ceramic cartridge and needle

combination installs as a unit

when needles are replaced.

Available with a 1-mil and

3-mil sapphire point, or a 1-mil

natural diamond and 3-mil

sapphire point.

about this here thing, but we feel that
slightly relaxing our usage of terms to
those most common to the average tech-
nician makes for easier reading. Defini-
tions, after all, are (or will be) based
on common usage.

We must take issue with you, how-
ever, on the plural of “antenna.” “An-
tennae” are strictly for insects; those
aluminum things on housetops are
Americanized enough to be formally
classified as “antennas.” Webster’s Un-
abridged backs us up if you'd care to
check.—Editor

Dear Editor:

In the December PF REPORTER,
John Markus says the Better Business
Bureau warns that any repairman who
charges less than $4 to $7 base fee is
suspect. If the Better Business Bureau
made pamphlets on their survey of this
information, please advise where I can
get them. I would like very much to
distribute them among my customers.

JamEes M. IVEY
Bladenboro, N. C.

Two pamphlets on TV service are
available from BBB. “Safeguard” (4 pp.,
5¢) describes in detail the cost factors
that make it expensive to equip and
maintain a competent service shop. “TV
Without Tears” (12 pp., 10¢) gives case
histories of service gyps and warns
readers to stick to reputable concerns
and not fall for price lures. By all
means, your customers should read
these pamphlets. This type of material
can only increase their confidence in
you.—Editor

Dear Editor:

I have recently found a method of
unsoldering components from a printed
wiring board which lessens the chance
of breaking the board.

Take an ordinary vacuum cleaner
and reduce the nozzle opening of the
vacuum hose tc approximately 33”. Heat
the solder joint, and vacuum the solder
away as soon as it melts. The com-
ponent then can be removed very easily.

Ray Ursan

Ray’s Electronics
Austin, Texas

Sounds like a dandy idea, Ray. By
the way, have you lost any pocket-sized
radios this way?—Editor

Dear Editor:

I waited for your January issue to see
if it contained any explanation for the
absence of the annual index in the
December issue. I use your magazine as
a reference quite often and the index
saves a lot of time. PF REPORTER is, to
me, like a set of law books to a lawyer.
Is an index for 1957 available?

FRANK AvIiLAa
Richmond, California

Sorry you didn’t see our notice on
page 55 of the January issue, Frank.
Yes, a 4-page index has been prepared
and a copy has been sent you post-
haste. Anybody else want one? It’s
free!—Editor

PF REPORTER - March, 1958



M. Independent Service Dealer:
are you helping to support

your “competitors”?

eme—

orTive
TV SERVICE |
COMPANY 2

=,
Aac
A

|

Not if you buy and use Raytheon Television
and Radio Tubes. Raytheon does not have a fac-
tory TV-Radio service organization — does not
compete with you in any way for service busi-
ness. Raytheon believes that TV-Radio service
is your business and serving you is Raytheon’s.

Every time you buy a Raytheon Tube you
buy from the first tube manufacturer to help
independent service dealers. For more than
thirteen years Raytheon, through their Dis-
tributors, has offered independent service
dealers the many benefits of the Raytheon

‘“IN'II .'0,'
»

NEWTON 58, MASS. CHICAGO, ILL.

55 Chapel Street

all these

March, 1958 - PF REPORTER

Raytheon makes { Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,

) Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

Bonded Dealer Program. Support through na-
tional advertising, Western Union Operator 25
service and Group Life Insurance are among
other business building dealer helps that
Raytheon has pioneered for “‘independents’.
But most important of all, Raytheon makes
TV and Radio Tubes that are ideal for all re-
placement work, because they are designed to
provide quality performance in all makes and
models of TV and Radio sets. Use them with
complete confidence that they are best for you
. . and for your customers, too.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

ATLANTA 6, GA.  LOS ANGELES 7, CALIF.

9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E. 2419 So. Grand Ave. ®

Excellence in Sloctrondes
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MILTON S. KIVER

Adding Elements
to Change Dipole Response

As we have seen, the simple
dipole possessés a bidirectional or
figure-eight response pattern, mak-
ing it susceptible to the reception
of signals coming from two direc-

tions. Furthermore, since each lobe

of the pattern is rather broad, we
can move considerably off center
and still obtain fairly appreciable
amounts of signal. This means that
the directivity of this array is only
fair and unwanted signals from
many directions will be received
quite readily.

A simple way to improve dipole
directivity is to position a wire (or
rod) parallel to the dipole and a
guarter wavelength behind it. See
Fig. 1. This additional wire is
about 5 per cent longer than the
dipole and is not connected to
either the receiver or the dipole.
The name given to this wire is
reflector, and its purpose is to re-
spond to a portion of the arriving
signal and re-radiate it. The di-
rection of the radiation is perpen-
dicular to the rod, so naturally
some of the re-radiated signal
reaches the dipole. Since there is
a time lapse at the dipole between

Fig. 2. Response patterns of dipoles with
and without a reflector.
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How to Understand and Use TV Test Instruments

ond Anolyzing and Trocing TV Circuits

DIRECTOR
/

pipoLe/ 7 /

Fig. 1. Dipole with reflector.

reception of the directly-received
and re-radiated signals, cancella-
tion will occur in one direction
and reinforcement in the other.

This is illustrated in Fig. 2
where the responses of a single di-
pole and of a dipole with a reflec-
tor are compared. Note that what
we actually have done is to con-
siderably reduce the size of the
lobe which extended in the di-
rection of the reflector. A portion
of this lobe still exists, indicating
that some signal can still be re-
ceived from this direction, but it
will be considerably weaker than
the same signal approaching the
antenna from the opposite direc-
tion. Thus, where the simple di-
pole was bidirectional, the same
array with the addition of the re-
flector is now largely unidirec-
tional. Furthermore, the amplitude
of the remaining large lobe is
greater by an average of about 4
to 5 db.

The gain of a dipole and reflec-
tor will depend on the distance
between the two wires and the
length of the reflector (assuming
that the dipole is resonant at one
specific frequency). For the sake
of this discussion, and because it
is generally true, we will assume
that the reflector is 5% longer
than the dipole. Under these con-
ditions, the gain of this combina-
tion will vary with reflector spac-

ing in the manner shown in Fig. 3.
For very close spacing, the gain
drops far below that of a simple
dipole alone. As the distance be-
tween the two wires increases, the
gain rises sharply, reaching a max-
imum at about 0.2 of a wavelength
(at the operating frequency). The
gain here is about 5 db; beyond
this point, it slowly drops again.

This behavior can be explained
by first noting the effect of the
reflector element on the dipole
and then by taking into account
the distance between the two. An
oncoming signal, approaching the
dipole, energizes it. At the same
time, some of this signal travels
on to the reflector and excites this
wire. If the two wires are .25
wavelength apart, the reflector in-
terception occurs a quarter of a
cycle later. At the time this hap-
pens, the dipole is re-radiating half
of the energy it received* and
some of this signal travels on to
the reflector. This, too, takes a
guarter of a cycle, and by now
the reflector is ready to re-radiate
all the energy it received a half
cycle before. (Essentially all the
energy received is re-radiated be-
cause the reflector is not loaded
down by a transmission line.)
Some of this energy travels back
to the dipole where it combines
(in phase) with the signal present
here.

The foregoing, while revealing
only a part of the energy inter-
change between the dipole and
reflector, does demonstrate how
the two wires interact with each
other. The signal which the re-
flector re-transmits to the dipole
is dependent on the spacing be-
tween the wires plus the length
(i.e., resonant frequency) of the

* The other half of the signal received by the
dipole is transferred to the transmission line if
the two are matched.

* Please turn to page 65
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Fig. 3. Gain curves of dipole and re-
flector (A} and dipole and director (B).
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THERE IS A DIFFERENCE
IN P. A. SPEAKERS

Model 848 for e bigeer iobs.  yOU get o lot more to sell with

25 watts. 16 ohms. Response, 175
~=10,000 cps. crossover at 1000

cps. RETMA sensitivity rating, 52

db. Size, 102" x 20%2" x 20 .

Wt, 12 Ibs. List. . ... . .$75.00. ®
2707CS

CDP SPEAKERS

-

Yes, Electro-Voice gives you more to sell and more
help in selling P. A. speakers. Hard-hitting, sales-
pulling ads pre-sell architects, buyers in schools, uni-
versities, colleges, industry and all your prime P. A.
prospects. They are told the CDP story . . . and
what a terrific story itis. To tell it is to sell them!

HERE'S WHY CDP SPEAKERS ARE SO SUPERIOR, SO MUCH EASIER
TO SELL THAN CONVENTICNAL P. A. HORNS . . .

High frequencies require one throat size and one horn

taper rate; low frequencies require a different throat size This i .

T N E h CDP Speak th
and a different taper rate. The Electro-Voice CDP gives ! itsltswloscgaxially mpgﬂngdvgif_
you a large horn (A), for lows and a second, smaller horn fraction horns.

(B), coaxially mounted, for highs working from both sides
of a single diaphragm (C). The Electro-Voice CDP gives

you 2% more octaves of sound reproduction . . . frequen-

cies up to 10,000 cps. These 214 octaves are indispensable 2 This is the frequency re- ]

for highest intelligibility. See the curve, compare response sponise curve of a CDP. Sl —

and efficiency. In addition, Electro-Voice CDP speaker ) 7 o, e

disperses sound through a solid 120° angle for the widest 3 This is the frequency re- 7 i

coverage available in P. A. speakers. sponse curve of a conven- j { \
tional P. A. horn. | I — =

You can hear the difference.

0000600866006 ¢as00000800800000006060000800000002000a00000000000000000000000000000000000000a000reroscncecscsseninrcrrrrtonstssnsnssss
Conventional reentrant horns using single throat (D) and

single horn (E) transmit highs along the same circuitous -

path (F) as required for lows. As a result, the highs be- 4 This i -

come attenuated, sharply decreasing intelligibility. Elec- entlrsarzf-tay;f: ?,Vf\" r:gpna re- C
tro-Voice gives you P. A. speakers with a large horn for . }
lows and a second, smaller horn, coaxially mounted,
for highs. There is a difference and you can hear it.

CDP speakers are weather-proof, blast-proof and splash-
proof, virtually indestructible. They’re molded of fiber-
glass for better acoustical properties and extra strength.

Sell CDP Speakers . . . the speakers that sell because
they are clearly superior. See your Electro-Voice Dis-
tributor TODAY. Get the facts and start selling the
most revolutionary speakers in P. A. history . . . the
Electro-Voice CDP.

Send for bulletin195-R 83
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what do
INIDOOR

< RMS Model SV-A3 features 3-section
aluminum arms which stem from a
round, plastic housing and extend from
16” to 39" in length along axes from
the wvertical extreme to within a few
degrees of horizontal.

Radion Model 900S is designed for
rear mounting with 3-section arms
which extend from 12”7 to 30%” and
swivel on adjustable-friction ball-and-
socket joints, permitting 40° forward
or rear arc and 180° side arc from a
straight-up to straight-down position
(latter when mnot in use). >

\. < Radiart Model CT-231 uses 2-section

dipole arms which will pivot on their

\ } axes more than 180° and extend from

\ 20" to 37%"”. The plastic, tear-shaped

\ base has recessed screw-mounting facil-

/ ities and a slotted thumb screw for ad-
/ justing pivot friction.

Channel Master Super Showman which,
for all VHF channels as well as FM, has
switch indexing that varies the induc-
tors in series with the dipole arms.
These internally-mounted inductors,
combined with the inductive, end-
loaded “hats” and extendable dipole
arms, permit an accurate electrical di-
pole length to be obtained over a range
of 54 to 216 mc. A parasitic reflector,
physically spiralled at the center to in-
crease its electrical length, provides a
front-to-back ratio of up to 5:1, and
a transformer matches antenna to re-
ceiver impedances. The housing swivels
360° on its tripod base. >

PF REPORTER - March, 1958
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yvyou kKnow about

ANTENNAS?

JFD Magic Genie is designed for rear-
set mounting, which can be accom-
plished with the use of a special solvent
(making the rubber mounting surface
adhesive), bolts and mnuts or wood
screws (all hardware and solvent sup-
plied). The 4-section, turret-mounted
arms (maximum length 38”) can be
swiveled in practically any direction
within the upper spherical area and
can therefore assume a horizontal “V”
position if desired. An inductive printed-
circuit stub can be switched into the
dipole circuit in series and parallel
combinations to provide optimum per-
formance on each channel. >

Snyder Imperial Model 10D has only
one visible dipole arm, a 4-section uni-
pole which can be extended to 48” and
collapses to 7. This unit takes advan-
tage of the vertically-polarized signal
components developed within a room by
reflection. A 12-position switch connects
a concealed dipole arm and a 300-ohm
matching stub in and out of the circuit
for improved reception at various fre-
quencies. >

March, 1958 - PF REPORTER

< Brach Model 5609 has extendable
(total 38”) 4-section arms that telescope
into a rear-mounted plastic housing
when not in use and that swivel in any
direction to a maximum of 55° from
vertical on ball-and-socket joints held
in place by spring tension.

< Amphenol Vi-Fi Model features 5-
section. ball-and-socket mounted, 27"
arms which can be folded down and
hidden with a hinged cover. The elec-
trical length of the arms is extended
through the use of wvariable-value in-
ductors contained within the housing,
which also conceals a¢ separate UHF
folded dipole having its own 300-ohm
lead-in. The VHF 4-conductor lead-in
is wired and connected to act as a
matching transformer between the 72-
ohm antenna and 300-ohm set im-
pedances.

WWWw.americanradiohistorv.com

A Dynamic Model DB500 has two phas-
ing elements oriented 90° from each
other and connected in various config-
urations to the dipole (adjustable from
18" to 34”) through a 12-position switch.
A high-pass filter in the twin-lead
serves to minimize low-frequency noise
interference. The dipole arms can be
positioned individually at any point
from vertical to horizontal.

A G-C Telco Models 8146, 7 and 8 are
rear-mounting units having 4, 5, and
6-section dipole rods which are extend-
able to 297, 37”7 and 44", respectively,
and which can be stored within the
housing when mnot in use. Ball-and-
socket joints permit each arm to be
swiveled approximately 55° from ver-
tical in any direction.
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Unfortunately, signal tracing in
itself seldom will correct a fault
in a receiver—yet without some
expedient means of trouble local-
ization, the technician may find
himself making needless time-
consuming measurements and
parts substitutions. Signal trac-
ing is of tremendous value in
overcoming the first and seem-
ingly ominous barrier—namely,
that of isolating the trouble to
one particular stage or section.
Why place such an emphasis on
trouble localization? Because it
not only represents the major time
spent on most shop repairs, but is
also a real test of the technician’s
servicing skill. Actually, the me-
chanics of pin-pointing a defect
and making necessary corrections
are only secondary factors in suc-
cessful servicing.

Due to a lack of knowledge of
either circuit functions or the ap-
plication of test equipment (or
the lack of necessary equipment),
many technicians feel a little lost
when probing ahead of the video
detector circuit. This article should
clear up some of the uncertainties
connected with RF and IF signal
tracing besides presenting several
logical methods of approach.

Aside from a complete loss of
signal, there are many other trou-
ble symptoms that may result

14

by Les Deane

from a fault in the RF or IF cir-
cuits. Some of these are: picture
and sync distortion caused by hum
modulation or interference, weak
or snowy pictures, ringing caused
by regeneration, smeared picture
or loss of detail and last but not
least, intermittent picture and
sound. When confronted with any
one of the symptoms just men-
tioned, we often come to the real-
ization that the trouble is originat-
ing somewhere ahead of the video
detector. Sometimes we can fur-
ther isolate the trouble, however,
by carefully analyzing all of the
symptoms involved. For example,
with loss of video, we should also
check for the presence of sound
and/or snow.

Practically all modern receivers
employ an intercarrier sound sys-
tem; therefore, a missing picture
with the presence of sound nor-
mally indicates that the fault is
beyond the sound take-off point.
On the other hand, if the sound
is also affected, we should direct
our search to those stages designed
to pass both picture and sound. In
a few cases, however, sufficient
sound energy may be passed by a
defective stage which is apparently
blocking picture information. Ac-
tually, some picture carrier energy
must get through to the detector
in order for the heterodyne action

WWW.americanradiohistorv.com

which produces the 4.5-mc¢ sound
signal to take place. It is conceiv-
able, however, that the video fre-
quencies may be too low in am-
plitude to reproduce a noticeable
picture.

Snow in a raster is also a key
clue in the isolating procedure,
since it is the result of thermal
agitation within the converter
tube. Its absence usually indicates
that the trouble is beyond the
mixer stage. When snow does ap-
pear, however, the signal is being
lost ahead of this stage and may
be due to a faulty antenna system.
We should never lose sight of the
fact that our trouble may be re-
sulting from only a poor antenna
connection, from more than one
defective tube, or from a simple
misadjustment of an AGC or sen-
sitivity control. In the same vein,
we must remember that proper
operation of the tuner and IF strip
depends not only on received sig-
nal strength, but also on AGC and
B4 voltages. A quick check of
these may save precious time
when trouble is apparently affect-
ing RF or IF operation.

When loss of signal is encoun-
tered, the first step the technician
usually takes, after tube substitu-
tions, is a few quick voltages meas-
urements with a VI'VM. Checking
all plate, grid, and cathode points

PF REPORTER - March, 1958



along the IF strip requires little
time and will often locate the de-
fective stage immediately, but
what happens in those all-too-
often instances when the voltages
appear to be within tolerance?
At this point, the average tech-
nician might wonder if the tuner
is delivering a signal, if the crystal
detector is bad, or even if the
transmitter is on the air. Un-
doubtedly the only way to be sure
is to adopt a signal tracing pro-
cedure of some sort.

The RF Probe

The oscilloscope is very use-
ful as a signal tracer in practically
all circuits of a television receiver.
This also holds true for the RF/IF
stages, but because even a wide-
band TV service scope will not

L e

\/\/
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RECEIVER SRYDSETAL i
10 | SCOPE
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-~ SHUNT
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Fig. 2. Use of this simple detector cir-
cuit demodulates RF or IF signal.
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RECEIVER

Y

CRYSTAL
DI0DE T0

Fig. 3. Demodulator circuit often used in
TV alignment work.

respond to frequencies much over
3 to 4 megacycles, one cannot ob-
serve signals in these sections
using an ordinary direct probe.
To overcome this problem, the
technician need only use a demod-
ulator probe, which, in actuality,
serves as a inobile video detector
circuit and converts the modula-
tion to frequencies which will be
readily passed by the scope’s am-
plifier circuits.

The schematic of Fig. 2 repre-
sents a simple detector probe suit-
able for signal tracing with an
oscilloscope. A crystal diode, such
as a 1N34 germanium type, recti-
fies the modulated RF or IF fre-
quency, and the output developed

March, 1958 - PF REPORTER
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Fig. 1. Block diagram of RF and IF sections and signals present at various points.

across the input shunt capacitance
of the scope varies in accordance
with the peak amplitude of the
input signal. A somewhat more
elaborate probe circuit, designed
primarily for TV alignment work,
is shown in Fig. 3. The capacitor
and resistor at the input of the
probe are used for isolation pur-
poses, while a conventional ger-
manium crystal diode serves as
the rectifier. The 10K-ohm resistor
acts as a diode load and the 220-
ohm resistor, together with a pair
of .001 mfd capacitors, forms an
RF filter network.

Scoping the TV Signal

Several signal tracing methods
may be used, but the one chosen
by the technician is usually de-
termined by the nature of the
trouble, the test instruments avail-
able and how well acquainted he
is with the circuitry involved.
Generally, a signal tracing pro-
cedure will require less time than

6BQ7A
RF AMP

2 6DE6
1ST VIDEQ|IF
ANTENNA ¥
TERMINALS

is necessary to tell about it.

A completely dead stage in an
IF strip can sometimes be located
by merely touching a metal-tipped
probe to the grids and plates of
the amplifier tubes and noting
whether or not there are clicks
in the sound or flashes on the
sereen. When encountering the in-
operative stage, one will usually
find that he can obtain a click or
flash by contacting the plate con-
nection, but not when touching
the grid of the same stage. Some-
times this simple approach may
work for the experienced screw-
driver mechanic, but it’s far from
fool-pmof and is of little value
when rinning down troubles other
than a completely dead stage.

A more reliable and systematic
approachis to use a detector probe
and an osclloscope. Using a probe
to demoduate the TV signal of a
local station, the technician can

- Ploase turn to page 71

6DE
2ND VIDEQ]IF

Fig. 4. Test points used in RF/IF signal tracing a typical receiver.
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MAGNETIC
PICKUP MOUNTED M
ON TooL POST

] (Courtesy Consolidated Electrodynamics Corp.)
Fig. 1. Measurement of machine vibration aids
in producing quality products.

Undesirable vibrations which
develop during industrial process-
ing can be the result of any num-
ber of causes, among which are
liguid hammer, valve singing,
shaft movement and cutting-tool
chatter. The consequences »f vi-
bration are noise, disccmfort,
wear, malfunction, or destructive
failure which must be limited to
acceptable levels. Machine tool
operations are often hamvrered by
minute vibrations whick produce
rough, inaccurate finishes and re-
sult in damage to cuiting tools.
The machines used i1 our daily
living, transportation vehicles on
land, sea, and air and our com-
plete mechanical environment ex-
hibit vibratory moton; therefore,
in research, production and usage,

CONDUCTIVE
ELECTRODES

OLTPUT
POSTS

INSULAYING
SUPPORTS

i‘- GRANULES

Fig. 2. Carbon gramule vibration pickup

vibration must be sensed, meas-
ured and controlled.

The vibration sensers of today
make the smooth-running, high-
powered automobile engine a real-
ity instead of an engineer’s dream.
The forge plant controls the qual-
ity of each casting by ultrasonic
flaw detection. The castings are
milled on machines which are
checked for vibrations originating
from their cutting and rotating
members. Drilling and boring
machines must be free of vibra-
tions to assure accurately-ma-
chined pieces. The shape, weight
and composition of each engine
part must not contribute to harm-
ful resonant frequencies. Finally,
the completed engine is tested for
vibration, and the hoped for re-
sult is a quiet engine with a soft,
even purr.

Vibration is a recurrent physical
movement which has three qual-
ities: amplitude or displacement,
frequency and velocity of motion.
These three are related very sim-
V. h
5y Where
F = cycles per second, V = inches
per second, and D = peak-to-peak
displacement in inches. Thus,
when any two vibration character-
istics are known, the third can be
easily determined. To illustrate
the use of this formula, let’s see
how it was applied in an actual
case.

A production line was halted
because a turret lathe had de-
veloped the trouble symptom of
abnormally short tool life. A mi-
croscopic view of the cutting edge
indicated very little wear; how-
ever, severe chipping and fractur-
ing had obviously taken place, a
condition which could be the re-
sult of an abnormal vibratory
action. The first step toward lo-
calizing the problem was to de-

ply by the formula F =
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by Melvin Whitmer

termine the values of two of the
vibration characteristics. This was
done with the use of the vibration
pickup instrument shown in Fig.
1. The unit was bolted to the tool
post and connected to the meter
which indicated that the vibration
was most excessive at 600 cps and
that the amplitude (displacement)
was .0003”. Knowing this, the fore-
going equation was applied and
the velocity was determined to be
.36 inches per second. The com-
bination of data indicated that the
trouble was isolated to the tool
supports or was the result of im-
proper cutting speed.

Tightening the tool post and
changing cutting speeds did not
correct the trouble. The complete
tool mount and base were then
disassembled, and the trouble was
found to be the result of improper
seating of the tool post to the base.
Regrinding and lapping the post
and seat eliminated the vibration.

The production line was stop-
ped only 20 minutes by this prob-
lem. Vibration tracers reduced the
down-time of this production line
from 3 or 4 hours to a short 20
minutes for problem analysis and
corrective measures. Since the im-
portance of such test units is obvi-
ous, we shall now examine the
workings of some typical instru-
ments.

Resistive and
Capacitive Sensers

Vibration sensers generate an
electronic signal by sensing at
least two of the three variables,
usually frequency and displace-
ment as in the foregoing example.
The carbon-granule pickup shown
in Fig. 2 is very much like the
carbon mike used in audio work
and functions as a resistive senser.
The compression of the carbon re-
duces its resistance in proportion
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to the degree of pressure; thus,
displacement is determined by the
change in resistance, and fre-
quency is indicated by the num-
ber of compressions per second.

The capacitive senser of Fig. 3
resembles the capacity mike in
both construction and operation;
i.e., the diaphragm serves as the
movable plate of a capacitor con-
nected across the output termi-
nals. Displacement is thus deter-
mined by the amount of change in
capacity value, and the rate of
change indicates the frequency.
The plates are heavier than those
used in the standard microphone
since these sensers must be cap-
able of rather severe shock meas-
urements in addition to dynamic
vibrations.

Magnetic Sensers

Another common type of vibra-
tion senser involves the use of an
induction coil and two basic prin-
ciples of magnetism. The amount
of voltage generated across a coil
by a magnetic field cutting its
windings is a function of the rate
of field movement. When the mag-
net moves slowly, the voltage
across the coil will be small re-
gardless of the total movement.
Also, reversing the direction of
movement will reverse the gen-
erated voltage polarity; thus, ve-
locity and frequency are the two
vibration characteristics which can
be measured by this unit.

A magnetic sensing unit is
shown schematically in Fig. 4. As
vibration mocves the magnet, the
coil generates a voltage which is
applied to an RC-coupled, wide-
band amplifiér consisting of sev-
eral stages. After the signal is
amplified, it is applied simultane-
ously to the two sections of a dual
diode V1. VIA couples only the

REAR PL{\TE INSULATION

= DIAPHRAM

Fig. 3. Capacitive vibration senser.
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Fig. 4. Diagram of vibration instrument which measures frequency and velocity.

negative portion of the signal to
V2, a cathode coupled multivibra-
tor with its input grid resistor
R3 returned directly to cathode
rather than ground.

This circuit is similar to the
vertical sweep oscillator in many
television sets, the only difference
being that fixed bias on the input
section is always zero and V2B
therefore cannot bias V2A into
cutoff via the cathode resistor R4.
The voltage developed across R4
during V2A conduction will bias
V2B beyond cutoff, however, V2A
conducts until a negative pulse is
applied to its grid; and as conduc-
tion decreases, so does the voltage
across R4, until it reaches a level
which will permit V2B to conduct.
Capacitor C3 will then couple a
negative pulse back to the grid of
V2A, and V2A will stay cut off
until C3 discharges. When this
happens, V2A comes back into
conduction and remains in this
stage until the next input pulse
reaches its grid.

Since this circuit goes through
one complete cycle for every in-
put pulse, it is called a one stable
state (V2A conducting) multivi-
brator. The primary reason for
using this type of pulse generator
is the constant amplitude, constant
duration pulse it forms. The input
pulse may be of varying shapes
and amplitudes, but the output
will always be the same (changing

in frequency, of course, in accord-
ance with the input signal).

V2A generates a positive pulse
which is coupled through a small
value capacitor to a clipping cir-
cuit. Diode V3A passes the nega-
tive spike to ground and diode
V3B couples the positive pulse to
capacitor C5. Resistor R7 com-
pletes the conduction path for the
diode. The voltage across C5 is
proportional to the average volt-
age of the pulses applied to V3B,
and since the amplitude and dura-
tion of the applied pulses are con-
stant, the average voltage depends
only upon their repetition rate.
Thus, the voltage across C5 is
actually a measure of the fre-
quency of vibration. The VTVM
circuit of V4 is used to determine
what that voltage is.
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Fig. 5. Ultrasonic pickup device and
wave action of air molecules.
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Chip In. We salute the techni-
cians of Western Electronics Assn.,
Cheyenne, Wyo., who banded to-
gether to take care of member Joe
Delhaute’s service calls during his
illness. They donated their time
and presented all servicing re-
ceipts to Mr. Delhaute. When an
ad was placed in the local news-
papers to inform the public of the
situation, calls to the Delhaute
shop increased.

The good will generated by this
incident should last for a long
time. We know that most TV serv-
icemen are honest human beings,
but it makes us feel good to see
somebody demonstrating this fact
to the world.

““No Schoo! Today; The TV
Blew a Tube!” The next gener-
ation of youngsters may be pin-
ning their fondest hopes on “tough

dog” sets to provide a good ex-.

cuse for getting out of schoolwork.
About 200 schools are already us-
ing closed-circuit classroom TV in
some way, and a tremendous
boom could develop in this field
as electronic teaching techniques
become better developed. The
largest single installation is in the
Hagerstown, Md., area, where a
5-year investigation of school TV’s
possibilities is being backed by
EIA and the Ford Foundation. All
schools in an entire county are
being connected by cable, and a
variety of courses are being
taught from central studios.

Here’s another opportunity for
the alert service shop to create
new business. How about letting
school boards know that compe-
tent service will be promptly
available for any TV equipment
they decide to buy?

Stay Put. How can dealers af-
ford to give home demonstrations
of color TV sets, in view of the
high labor cost involved? The an-
swer is that dealers who success-
fully follow this practice sell an
extremely high percentage (up to
90%) of the receivers they bring
into prospects’ homes. They also
try their best to avoid unneces-
sary expense in providing demon-
strations. A smart installer’s first
move is to establish a set location
which the customer will accept as
permanent. Then the purity and
convergence touch-up adjustments
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made for the demonstration will
be the final adjustments.

When helping a customer plan
a receiver location, consider the
following points: Will bright light
fall directly on the screen at any
time of day? Does the heating sys-
tem in the room make a “hot spot”
near the set? Will it be awkward
to run a lead-in from an outdoor
antenna? If the answer to any of
these questions is ‘“Yes,” suggest
a different place in the room.

Transistor TV. Motorola un-
veiled a fully transistorized 14"
portable recently, but doesn’t plan
to market it commercially until
the price of transistors comes
down. (The set requires 31 of
them.) Far from being a miniatur-
ized unit, it’s fairly hefty—32 Ibs.
But it’'s a true cordless portable,
powered by two nickel-cadmium
batteries which are recharged
after each 6 hours of operation by
plugging the set into an AC line
for 2 hours. Longer playing time
for any battery-operated TV won’t
be practical until someone figures
out a way of drastically reducing
sweep-power requirements.

Test Your Tact. Success in mak-
ing home service calls depends on
a lot of little things, such as your
ability to keep a straight face
while making sensible replies to
customers’ comments. No matter
how wacky or downright ignorant
such comments may sound to you,
they are usually spoken in all
earnestness.

One time we answered a call
from an old lady whose complaint
was intermittent flashing and
streaking in the picture. We were
unable to induce these symptoms
in the set, and told her, “The

trouble may be in the transmitter.”

“Oh, but it couldn’t be,” she
declared. “I'm sure we had that
replaced the last time the set was
fixed.”

Could you have maintained your
professional dignity after that one?
Better try; for all you know, she
might own the station!

Sample of Pay TV. Subscription
television may get its first real
on-the-air test soon. Sometime
after the first of this month, the
FCC plans to act on station appli-
cations which it began accepting
last December. The first request
for toll operation was filed by a
Philadelphia firm seeking to try
out pay TV on UHF Channel 29,
The proposed station would fur-
nish to subscribers a combination
decoder and UHF converter, and
would supply a program of major
sports events for a flat yearly fee
—$30 for homes and $100 for com-
mercial establishments. Special
events such as stage shows would
also be put on periodically, with
an extra fee collected for these.

Transistor Tip. When circuit
tracing in transistorized equip-
ment, do you have trouble telling
a p-n-p transistor from an n-p-n?
If so, check the collector voltage.
If this is negative with respect to
the emitter voltage, the transistor
is of the p-n-p class; if positive,
the transistor is n-p-n.

Understanding this point will
also help you remember how to
connect a battery to a transistor
circuit—provided that you know
which class of transistor you are
working with. The middle letter
of the class designation (p-n-p or
n-p-n) always indicates whether
the positive or megative terminal
of the battery should be returned
to the collector circuit.
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You can rely on BUSS FUSES
to operate as intended.

Here’'s why — With BUSS fuses,
dependable electrical protection isn’t
left to chance. BUSS fuses are tested in
a sensitive electronic device. Any fuse
not correctly calibrated, properly con-
structed and right in all physical di-
mensions is automatically rejected.

The result,—BUSS fuses provide
maximum protection against damage
due to electrical faults. And just as
important, they eliminate useless shut-
downs caused by faulty fuses blowing
needlessly.

BUSS fuses are made to protect =not to blow. needlessly m faeo

March, 1958 + PF REPORTER

With a complete line of fuses avail-
able, it is just good business to stand-
ardize on BUSS. Their “trouble-free”
performance helps to safeguard your
reputation for quality and service and
. . . BUSS fuses help servicemen avoid
costly, unnecessary call-backs.

BUSS fuses have ready custo-
mer acceptance . . .

Over the past 42 years, millions upon
millions of BUSS fuses have been used
in homes, industries and on farms. As a
result, BUSS is the known brand of

WWW.americanradiohistorv.com

fuses—accepted by the trade and con-
sumer as the finest available. This
means sales are easier to make because
BUSS quality is never questioned.

For more information on BUSS and
Fusetron small dimension fuses and
fuseholders . . . Write for Bulletin SFB,
Bussmann Mfg. Division, McGraw-
Edison Co., University at Jefferson, St.
Louis 7, Mo.

Mokers of a complete
line of fuses for home,
commercial,
TRUSTWORTHY NAMES IN electronic, automotive
ELECTRICAL PROTECTION and  industria!  use.

¥
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answers to
readers’
service
problems

Poor Vertical Sync

A Philco Model A-T1818 has always
had poor vertical hold. By changing R95
(sync separator grid resistor) to 510K,
vertical hold was made perfect, but
then the lower half of the picture
tended to weave back and forth hori-
zontally at a rapid random rate. Is some
change in the sync separator still neces-
sary to compensate for this condition?

Carr H. MILLER

N. Wildwodo, N. J.

The best approach would be to restore
good -horizontal sync by restoring R95
to its original value, and then to search
for the real cause of the poor wertical
sync. Changing R95 reduced the ability
of the sync separator to produce clean
horizontal sync pulses in its output.

Check the waveform at the grid of
the phase inverter VI5A, using a scope
sweep frequency of 30 cps. Are the ver-
tical and horizontal pulses of equal
height and normal appearance? If so,
look beyond the grid of VISA for your
trouble. The vertical integrator circuit
may not be operating properly because
of a defective capacitor or some other
cause. Instead of replacing individual
components, you might be able to in-
stall @ modern “packaged-circuit” type
of integrator.

If the vertical pulses at the grid of
VI15A are lower in amplitude than the
horizontal pulses, check back through

PLATE OF
Ist VIDEO AMP,

(). 1/26u8 @) 172 12007
SYNC SEP  SYNC PHASE INV

@

68K

- 125V
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the sync and video circuits to find the
cause of this condition. One possibility
is a decrease in value of a coupling ca-
pacitor such as C92.

P. A. Interference Pickup

In our place of business, we have an
adding machine that “sounds off” in our
P. A. system. Using an isolated AC line
circuit and grounding the machine has
not cured the trouble.

B. W. PrRemo

Arroyo Grande, Calif.

You have eliminated direct pickup
from the power line as a possible cause,
and so we can only assume that radia-
tion is feeding into the P. A. system
either from the machine itself or from
the power line to which it is connected.
By any chance, do the P. A. system
wires run parallel to the power line
wiring for any distance? If so, shielding
of the audio cables may help.

Oscillator Adjustments

In some TV sets, the oscillator adjust-
ment slugs for individual channels are
not accessible without removing the
chassis. I understand there is often a
general oscillator adjustment which is
located on top of the tuner. Sometimes
there are two adjustments, one for low
channels and one for high. How can I
identify these adjustments on the chassis
and on the schematic?

ANTHONY C. JULIANO
Findlay, Ohio

The trend is away from general oscil-
lator adjustments of the type you de-
scribe. In most late-model sets, individ-
ual channel slugs and the fine tuning
control provide the only means of
changing oscillator frequency. However,
some tuners—particularly the older
RCA and Standard Coil types—do have
a coarse oscillator frequency adjustment
on top of the chassis. On a schematic, it
is shown in parallel with the fine tuning
control. Check its location before turn-
ing any screws! This adjustment may
improve over-all oscillator alignment
in some cases, but probably you will

also have to check the individual chan-
nel slugs to obtain a really good job of
alignment.

The Channel 6 and 13 screws located
on the top und side of certain RCA
tuners, as described on page 56 of the
October, 1957 issue, are entirely con-
ventional single-channel adjustments
except for their physical location. Since
they are in a switch-type tuner, they
do have some effect upon oscillator fre-
quency on lower channels; nevertheless,
they are not meant to be used as “gen-
eral” adjustments.

Sweep Generator Output

In all the articles I have read on the
subject, it is advised that a sweep gen-
erator with a perfectly flat output be
used to avoid misleading results. I have
a sweep generator which I believe to be
of a good make, but I have some doubt
as to whether the output is absolutely
flat. Assuming that some slight varia-
tions occur in the output, is it possible
to align a TV tuner with any degree of
accuracy?

Roy A. HigH
Oakland, Calif.

The outputs of most generators used
for TV servicing are not perfectly flat.
There may be considerable variation
over the entire range of the unit, but
you should be concerned only with am-
plitude changes over the portion of the
range being used. A variation of as much
as +2 db can be tolerated for align-
ment of tuners—except those used in
color receivers.

Many makes of sweep generators on
the market have reasonably flat outputs
over a given sweep range (*1 db or
better). Even if output varies con-
siderably, a technician can use a gen-
erator with success if he knows what
variations to expect and takes these
into account when inspecting response
curves.

Slight Vertical Trouble

On a Motorola Chassis TS-52, the
vertical hold just barely locks in. If the
height control is adjusted for an under-
sized raster, hold is improved; but if
the raster is made even slightly over-
sized, all hold is lost and the picture
rolls slowly. The blanking bar appears
normal. Tubes have been checked and
substitutions made in the sync and ver-
tical stages, and voltage checks have
also been tried.

CHARLES ANDREWS
Rochester, N. Y.

We assume that the vertical hold con-
trol will barely lock in the picture at
one extreme of its rotation. This be-
havior indicates that the free-running
frequency of the oscillator is too far
from the normal valve of 60 cps, with
the result that the range of the hold
control is insufficient to bring the cir-
cuit to the correct frequency. The ver-
tical oscillator in this chassis is @ multi-
vibrator, so its natural frequency is de-
termined by RC time constants and a
check of resistor and capacitor values
in the circuit is in order.
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CBS tubes are mechanically transferred from the aging conveyor lleft) ta the automated tester
{right) where they undergo up to 27 characteristics tests controlled by odjustable plug-in units.

Quality 1s Automatic with CBS

“Weeee s s s e0 s s v so e e e

LET IT CUT YOUR CALL-BACKS AUTOMATICALLY

These automated test stations are part of a plan that makes quality
automatic with CBS. They check CES tubes and semiconductors
more precisely, more completely. And they eliminate huran error.
To you, this advanced engineering means quality you can depend
upon to cut your call-backs . . . automatically. Start using CBS
tubes and semiconductors. Prove to yourself that automation does IN SEMICONDUCTORS, TOO ! Matched

- to CBS mechanized dicde production,
make a dlfference. this meterless test station couble-checks

automatically the quality built in by CBS
automation.

Reliable products -
through Advanced-Engineering tu bes 2 se mi co n d u cto rs
®

CBS-HYTRON, Danvers, Massachusetts
FOR THE BEST IN ENTERTAINMENT TUNE TO CBS A Division of Columbia Broadcasting System, Inc.
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Special Resistor Applications

Do you know the purpose and
function of each resistor in the
horizontal output and high volt-
age circuit? Through a more com-
plete knowledge of these compon-
ents, discussed below, you will be
better able to deal with any prob-
lems that arise. Fig. 1. shows the
five resistors associated with the
horizontal output tube. Two 47-
ohm, Ys-watt resistors are used
as parasitic suppressors to prevent
oscillations which would other-
wise be sustained by the lead
inductance and stray capacitance
associated with the respective
tube elements. The values of
these components are not critical
and can vary between 47 and 150
ohms. A substantial increase in
the resistance of the grid-circuit
unit, however, could cause dis-
tortion of the driving signal and
a resultant nonlinear horizontal
sweep. Should the 47-ohm unit
in the screen grid increase by
any appreciable amount, there
would be a reduction of the
screen potential and a corre-
sponding reduction of horizontal
sweep width.

The l-meg, lo-watt resistor in
the control grid circuit serves as
a load for the drive signal. Any
increase or decrease in the value
of this unit will result in im-
proper input impedance to the
horizontal output stage and also
change the loading on the hori-

«H?—'§

8200
4W

280vVDC

Fig. 1. Resistors associated with the hori-
zontal output stage.
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zontal oscillator stage. This can
cause width or linearity troubles
in addition to possible oscillator
instability.

The 100-ohm, 2-watt resistor in
the cathode circuit provides a
self-bias voltage so that the tube
will operate on the linear por-
tion of its curve and, in addi-
tion, act as a protector for the
tube should there be a loss of
grid-drive signal.

The 8,200-ohm, 4-watt resistor
in the screen grid circuit reduces
screen voltage to the desired level
and limits screen current to the
specified value. Any material in-
crease in the value of this resis-
tor would reduce the screen volt-
age and cause a reduction of
width, while a decrease in resist-
ance would increase screen volt-
age and thus screen current to
the point where it could damage
the tube.

In Fig. 2, the 6.8K-ohm, 2-watt
resistor is used to decouple the
vertical and horizontal sweep sec-
tions. There is a filter capacitor
(not shown) on the vertical end
of this resistor to shunt all verti-
cal signals to chassis ground. Any
decrease in the value of this re-
sistor will reduce the isolation be-
tween the two circuits and cause
interaction, while any significant
increase will lower the wvoltage
applied to the vertical section and
possibly cause insufficient verti-
cal sweep.

Fig. 3 features a horizontal
yoke circuit. The placement of
the 1,000-ohm resistor is famil-
iar to most technicians, and the
fact that it helps to prevent
yoke ringing is also general
knowledge. Just how this is ac-
complished is not well under-
stood. The capacitor is included
to lower the resonant frequency
of the winding and reduces its
susceptibility to oscillate when
pulsed. The resistor lowers cir-

DAMPER TUBE

6.8K -
TOVERT _2ZW N
OUTPUT
033-600V
05600V ==

B+

Fig. 2. Decoupling resistor used between
vertical and horizontal sweep stages.

cuit Q@ and further reduces the
tendency of the yoke to ring.
Omission of this resistor (when
it is specified) will result in se-
vere ringing. The voltage across
the top half of the yoke coil di-
vides between the resistor and
the capacitor in the ratio of their
impedances and makes it possi-
ble to use a capacitor having a
lower voltage rating.

The 470-ohm, Y-watt unit
shown in parallel with the .22
mifd, 400-volt yoke return ca-
pacitor is included for centering
purposes. Since the yoke is con-
nected across the flyback trans-
former and the plate current of
the horizontal output tube flows
through the transformer, a por-
tion of this DC current, limited
principally by the resistor, flows
through the yoke. This sets up
a reference magnetic field and
helps to center the raster. The
22-mfd capacitor is included to
prevent pulses from developing
across the resistor and lowers
its wattage requirements.

In the circuit configuration of
Fig. 4, the 1,000-ohm resistor is
the only component installed to
prevent yoke ringing; however,
it also is important to raster
centering since it provides a
DC path to the yoke. This, in
addition to the fact that it is
subject to a small amount of
pulse voltage, is the reason for

- 5% L
MMF

10000
1/2W

4700 1/2 W

ul,

.22-400v

Fig. 3. Resistors used in yoke circuit to
control ringing and centering.
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| Super '8

A

It's brand new! Extra heavy. The King-size
8" Bali, for today’s king-size market . .. but
at a regular price! Popular proved bail mount. ..
adjusts ug to 35°. Sleek end modern for today's cars.
Triple chrome plated. 4 sections extend to 57". 54" lead
cable. Outside, one-man irstallation. Boost your
profits with ~his King of new antennas.
Order the Model TCF-4 Super “'8" today!

WARD
PRODUCTS
CORP.

1148 Euzlid Avenue, Claveland 15, Ohio
Division o~ The Gabriel Company

In Canada: Atlas Radio Carp., Ltd.,

50 Wingcid Ave., Toronto, Ontario
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Wll.l. YOUR REPUICEMENT'
§> 3085 0a5Is0007 |

. BURN OUT AGAIN? §

~ Not if you use—

Save costly call backs
l by testing the circuit
before replacing
fuse, fuse resistor or
circuit breaker.

e

Subt aiseien

individual scale for
each value fuse re-
sistor — no inter-
pretation, just read
inred orgreenarea,
W Measures line current
ond up to 1100 wotts of 4
power at 115 volts using &
line cord and socket. E
% Two convenient current 8
ranges — 0 fo 2 amps and
0 to 10 amps. Test leods
clip in ploce of fuse or fuse 5
resistor.

% 5 ohm, 10 watt resistor preven's v (ircui'l
I domage and simulotes operating conditions.

I As Recommended by Leading Manufacturers I

| S "SERVICE |
w INSTRUMENTS CORP.
L' 171 OFFICIAL RD., ADDISON, ILL. j

Cut out this ad new for further information

Ve Flee's |
OFFICIAL
ORDER BOOK

for every TV-Radio
service call

Triplicate formsserve
as order form, invoice
and office record with
spaces for complete |
information on every |”
job. Separate listings
for receiving tubes,
pix tube, parts, serial
numbers, labor and tax charges, signatures,
etc. 75¢ a book, $6.50 for dust-proof box |
of 10.

; OFFI(IAI. ORDER BOOK

. and for customer’s prices on every
replacement part, Dave Rice’s

OFFICIAL PRICING DIGEST
listing over 60,000 items. $2.50

In stock at your distributor, or write

ELECTRONIC PUBLISHING CO. INC.

180 North Wacker Drive

Chicago 6, lilinois l
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Fig. 4. Resistor used fo prevent yoke
ringing also provides DC current path.

its 2 -watt power rating. The
presence of ringing in the pic-
ture or a failure for the raster
to center normally would indi-
cate that this resistor may be
defective.

The circuit shown in Fig. 5
is only the portion of the fly-
back transformer to which the
width coil connects. The sharply
resonant circuit of the .001 ca-
pacitor, width coil and trans-
former winding could generate
spurious oscillations which might
introduce ringing in the picture,
overheating of the width coil or
damage to the flyback. The 4.7K-
ohm, l-watt resistor acts as a
damper by reducing the Q of
the circuit, thereby limiting or
eliminating the undesirable os-
cillations.

The resistors in Fig. 6 are
usually incorporated in the high
voltage circuit when a simple
half-wave rectifier is employed.
The 3.3-ohm unit will vary in
value from less than one ohm
up to 6 or 7 ohms depending
on circuit requirements, and will
either be of a special wire-
wound or composition construc-
tion. The primary purpose of
this resistor is to limit rectifier
filament current, but in so doing,
it also reduces the load presented
to the transformer by the fila-
ment circuit.

The first use needs no expla-
nation, but since the latter may
not be so universally understood,
let’s consider it for a moment.
You can readily see that the total
impedance of a single turn of
large wire (such as the high
voltage filament wire) and the

L o0 o
T;ooov 4.7x X WIDTH

Fig. 5. Resistor across resonant width
circuit serves to dampen oscillations.

500
MMF I
Fig. 6. Small-value resistor limits fila-

ment current, while those in anode lead
are part of pi filter.

rectifier tube filament is ex-
tremely low, and the lower this
impedance, the greater is the load
it presents to the transformer.
The addition of a small resistor
increases the total impedance and
reduces the load placed on the
transformer. The net result is an
increase of high voltage and a
reduction of heat loss in the
transformer.

This doesn’t mean that you
can add a resistor to a circuit
not designed for it and improve
or increase the high voltage, be-
cause in actual practice this will
cause the rectifier to operate at
too low a filament temperature
and result in filament “suck out”
and short tube life.

The 220K-ohm resistors in this
same circuit may be of different
values in other receivers, but the
function will remain the same—
serving as the resistive element
in a pi-section RC filter (Fig. 7)
where the second capacitor (not
shown in Fig. 6) is the capacity
between the inner and outer coat-
ings of the picture tube. Resis-
tors having ratings of from % to
2 watts will be found in this ap-
plication; however, when replac-
ing them, it is best to use a unit
having as high a wattage as pos-
sible. Physical size should be the
controlling factor and either a
carbon or composition unit may
be used.

Tuner and Control Cleaner

An idea developed by Injec-
torall Co. of Brooklyn, N. Y. is
the needle-spray applicator incor-
porated with their tuner and con-
trol cleaner (see Fig. 8.). The ap-
plicator makes it possible to inject

500 MMF -

PICTURE TUBE
T “Capaciy T

Fig. 7. Pi-network filter circuit.
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Use Delco Radio
Service Parts!

Part No. 7270804 —output transformer
used in the new Delco Portable Car Radio.

Your Delco Radio Electronic Parts Distributor carries

the complete line, giving you fast, dependable service on the items
)

you’ll need for Delco Radio and other radio service work. Delco Radio also

provides:

o Wide selection of special application parts® e Effective warranty program
¢ Complete technical training program e Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

Avallioble everywhere through o I'N.!;S
Electronic Distributors [;M .M.s ‘VSMIS\

associated with ., . _ UNITED MOTORS SYSTEM

SPEAKERS

TRANSISTORS VIBRATORS CONTROLS
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the wax-free lubricant and cleaner
into small and otherwise inacces-
sible areas and thus not only per-
mits the technician to do a better
job more quickly, but saves on
the use of the fluid itself. Inci-
dentally, actual trial uses of the
fluid prove that it does a good job
in eliminating noisy operation due
to dirty tuner contacts or control
elements.

Color CRT ““Burn-In"’

A recent Sylvania service man-
ual gives the following warning
on set-up and convergence pro-

cedures. “Caution: Before per-
forming the set-up and converg-
ence procedures on a new color
receiver or a color receiver with
a new picture tube, the receiver
should be operated for at least
four hours under normal station
reception conditions to prevent
burning the color lines or dots
into the unaged phosphor of the
picture tube.”

Since a color bar pattern was
recently burned into a receiver
of another make during a trou-
bleshooting procedure in our labs,
it is our suggestion that this pre-

CRT 400 PROVES REAL MONEY-MAKER

Thousands of servicemen today make money

and keep customer good-will by checking and
correcting b&w picture tube troubles with the
famous B&K CRT 400, right in the home without
removing tube from set. Restores emission and
brightness. Repairs inter-element shorts and open

New (40 Adapter for
110° Tubes and Color Tubes

circuits. Checks leakage. Indicates picture quality
customer can expect. Life Test checks gas content
and predicts remaining useful life of picture tube.
Makes new picture tube replacement sales easier!

Model 400 (without adapter). .. .. Net, 35995

NEW MODEL C40 ADAPTER DOUBLES VALUE OF B&K CRT

Designed for use with all B&K Models 400 and

350 CRT’s. Makes it easy to test and rejuvenate TV
color picture tubes and 110° picture tubes. Isolates
and detects difficult color troubles. Tests and
rejuvenates each gun of the color picture tube
separately the same way as a black & white tube.

Model C40 Adapter. . .. ... .. .. .. Net, 3995

See your B&K distributor, or write for Bulletin AP10-R

Makers of CRT, DYNA-QUIK, DYNA-SCAN and CALIBRATQR
BaK MANUFACTURING CO.

3726 N. Southport Ave. - Chicago 13, lllinois

Fig. 8, Injectorall cleaner-lubricant.

caution be observed for all color
receivers. In our own case, we
found that the “burned-in” bar
pattern could be erased by tun-
ing in a station and adjusting the
vertical hold control to produce a
slow rolling of the picture. Sev-
eral hours of operation cured the
“burn-in” condition, but the pre-
ventive measure rather than the

cure should be employed if pos-
sible.

Change in RCA Focus Circuit

The resistive element of the
200K-ohm focus control used in
many RCA color chassis (Fig. 9.)
may become charred or burned
at the setting where best focus
is obtained due to focus-rectifier
current. To eliminate this condi-
tion, RCA specifies that a 56K-
ohm, l-watt resistor be installed
between the variable arm of the
control and the 1V2 plate. The
leads in this resistor should be
insulated with vinyl spaghetti and
dressed away from all other com-
ponents as much as possible. The
RCA part number of the focus
control in question is 102150 and
the recommended replacement is
102150-B, the B indicating that
the 56-ohm resistor is included.
Make the addition of the resistor
on the next service call and
prevent subsequent focus-control
failure.

56K 1W e
HORIZ. FOCUS RECT.
OUTPUT 9
TRANS . )
F2 3
5 4
HORIZ,
CENT

Fig. 9. Focus-circuit change in late-model
RCA color television receivers.
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Chases gas to make
Du Mont picture tubes =
sharper and to assure

longer life

Another positive fact about Du Mont positive quality . . .

Du Mont picture tubes are 400% better when it comes to gas, and
the less gas, the better the tube.

A gassy picture tube produces a “soft”’ picture, lacking the snap
and sparkle customers like. Furthermore, gas in a tube greatly
reduces its life.

So, for the sake of your service and profits—make that next picture
tube a Du Mont!

. G rai
Ry o i -

v iy 1A R Rt MR
- OUR HERO! -
Sy = % = i
The famous Du Mont Electron Gun, heart of

- the picture gun, crowned with the most ad-
©  vanced “getter” in the industry. in the pro-
<. duction of the tube, the “getter” is flashed §§
 tocoat the inside of the envelope with mate-
4. rials that absorb gases in the tube. The Du &
£ Mont “getter” Is unsurpassed for efficiency
in this operation. - =
= G

z e 2 i
. e .
§ i : i &‘a e . Eas Vo W
i - i
i P Y 4 <
5 4 " % Based on Quality Control figures
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When a Serviceman Needs a Friend

He naturally turns to Pyramid.

For in Pyramid twist-mount electrolitic capacitors he has
the advantages of flexibility . . . where one TM type may be
safely interchanged with others. The result? You save serv-
icing time and give your customers faster service with a
minimum investment.

Write today for Pyramid’s new TM Interchangeability Guide
and see how you can simplify repairs with Pyramid Twist-
mounts.

And remember, a serviceman always has a friend in Pyramid,
and his Pyramid distributor.

CAPACITORS —RECTIFIERS 6 PYRAMID

FOR ORIGINAL EQUIPMENT —AND REPLACEMENT TR T MER

North Bergen, New Jerssy

VERT CENT l’HORIZ. SYNC

\
i,

l
/ COLOR STRIPE TEST /

RECEPTACLE HORIZ. DRIVE

Fig. 10. Color-stripe test jack on rear
panel of new Admiral color receivers.

Admiral Color-Stripe Test Jack

The test point (Fig. 10) on the
rear of the Admiral 29Z1 series
color chassis is provided so that
color reception may be tested
using the stripe signal trans-
mitted during black and white
broadcasts. This signal consists
of a few cycles of 3.58 mec at
burst phase and is added to
the standard transmitted signal
immediately before and after
horizontal blanking. Since, in
the receiver, a small amount of
overscan is normally employed,
the color stripes may not be
visible during normal reception.
As shown in Fig. 11, the color
stripe test point is one end of
a .001-mfd capacitor which is
coupled to the sync inverter
grid. Grounding the test point
changes horizontal sync-pulse
phase and causes the raster to
shift to the left so that the
color stripe on the right side
of the picture will move into
view. All conditions being nor-
mal, the stripe will be a
greenish-yellow.

This test point eliminates the
need for shifting horizontal cen-
tering to view the stripe—a most
desirable feature since beam con-
vergence changes with a change
of centering. A

GROUND THIS POINT
TO VIEW COLOR STRIPE
6CS6

i 6CG7
SYNC SEP . SYNC INVERTER

Fig. 11. Schematic of sync circuit show-
ing circuit connection from test jack.
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F RE E ! from HOWARD W. SAMS...

these valuable all-steel file cabinets with your purchase of

PHOTOFA(T the world’s finest TV-Radio Service Data

NOW—FOR PHOTOFACT
SUBSCRIBERS!

-

NOW—FOR PHOTOFACT LIBRARY
it PURCHASERS!

prabaspimeny

NEW EASY-BUY WAY:

sans TS iact
v —

ABSOLUTELY FREE

sants MBTRESST
wadee ot

=y

L

HOWARD W. SAMS & €O., INC.
2201 E. 46th St., Indianapolis 5, Indiana

qotw [0 Send me full details on your FREE File cabinet offer and
EASY-BUY Plan.

[ 4
dﬂm‘.&/ [J V'm & Service Technician: [J full time; [J part time
Now My Distributor is:

Shop Name:

Attn.:
Address:

city O Zone___State

B adiochistorv.com
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DO-IT-YOURSELFERS

ARE

SOLDERING iNOW

At one time or another, you've
probably had do-it-yourselfers
bring in sets with tubes missing,
in the wrong sockets, etc. But,
boy! This past week, I had it;
not one but two—and they both
owned soldering irons!

The symptoms on the first set
seemed simple enough; the hori-
zontal blanking bar appeared at
the center of the screen—the left
half of the picture was on the
right side and the right half on the
left side. The set was brought to
the shop by the customer, who left
after explaining that the picture
could not be straightened out by
adjustment of the usual controls.

I made the usual attempts,
without success, to correct the
trouble by adjustment of the serv-
ice controls. I tried new tubes, of
course, and after being satisfied
that a little scope-snooping was
called for, relegated the set to the
“Ham Shack” for further study.
Perhaps I'm peculiar, but I like
this TV service work and often
take the tough ones home to the
basement workshop where the
amateur radio station adds diver-
sion in the evening hours..I “hang
around” on 3910 kc, where the
Indiana Fone Net meets, and
breeze with the gang after net
time for many happy hours.

The first evening with this
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troubled TV found me devoting
most of my attention to the sounds
from the short wave receiver—
only half consciously probing at
the test points, reading scope pat-
terns, etc., until it finally became
obvious that this job was not go-
ing to be so easy. Everything
seemed to check good, but the
trouble still existed!

I listened less and less atten-
tively to the banterings on the air,
even began talking to myself a
little, and when someone sud-
dently passed the frequency to me,
I'm afraid I might have trans-
mitted something like this, “This
is . . . why doesn’t that pattern
stay steady? . .. WIPQZ . . . what
is that slight oscillation? . . . Sorry
gang, I'm afraid I wasn’t listen-
ing . . . this thing should line up
ok . . . Say fellows, sign me out.
I've got an idea. WIPQZ clear.”

Well, that idea didn’t work, and
neither did any other I could
come up with. A glance at the
clock sent me reluctantly off to
bed with that divided pic-
ture night-marishly entering my
dreams for the night.

The press of business kept my
mind off that freakish set the en-
suing day, but at dinner the wife
sensed my impatience to fly off
to the basement “shack.” Nor-
mally I'm an easy-going guy and
enjoy those evenings when fellow
“hams” or would-be novices drop
in through the convenient outside
door to spend time with me in the
shack. But I was probably a little
curt when an unexpected license
aspirant came bounding in with
a cheery greeting. While I planned
to devote all my attention to that
180° phase shift problem, I suc-
cumbed and turned on the rig,
but carried almost no part of the
conversation with the hams nor
with my guest. I checked and re-

WWW.americanradiohistorv.com

checked every portion of that cir-
cuitry, but the only thing T could
find that was even a little off-base
was the 6AL5 AFC detector.
No bad parts could be found,
and even substitutions made no
changes in the symptoms. There
was a slight oscillation of the
voltmeter needle when measuring
on the feedback side of the tube;
but man, believe me, there were
no bad parts in that TV set! An-
other wasted evening, another
sleepless night, and my regular
business found me growing tired
and often flashing back mentally
to that two-eyed monster in the
basement.

We live in a typical small town,
so it was not unusual that I should
happen to meet the owner of this
set on the town square. When he
inquired as to the progress on his
set, I could only confess that I
was nowhere and that it looked
as if the road ahead led to the
same place. After paying him
pleasant respects I started to
hurry away, but his parting re-
mark brought me back with a
suddenness which to him must
have been startling. “Did you say
it has been like this ever since
YOU replaced the high-voltage
transformer? Is that what you
said?”

“Yeah!” There was pride in his
voice. “Everything worked swell
right off the bat, all but for that
durn line.”

I gulped my food, skipped the
coffee and sneaked down to the
basement full of new hope, and
as you may have guessed by now,
I quickly traced out and cor-
rected the customer’s wiring job
and had the set humming like a
top. He had done a beautiful bit
of workmanship, each joint fault-
lessly connected and carefully
soldered, but the leads to-the AFC
coil had been reversed; hence the
180° phase shift.

The next evening found me, as
usual, with another set that had
been a little too much to finish
during the day. This set had an
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Jensen’s New True 3-Way
High Fidelity Loudspeaker
... With Superb Performance!

Only $129.50

Jensen, the only maker of true 3-way unitary loudspeakers (with 3
separate radiar:nz systems, each independently driven), now brings you
the G-600 TRIAX* at half the cost of the famous G-610A! Now you
can enjoy the advantages of a true 3-way speaker . . . solid bass, full
middles and smoothly extended highs out to the limits of audibility,
with ultra low distortion, ultra bigh listening quality

. . . at this new low cost.

Lows from 3) to 900 cps are handled by the heavy duty 15” 315 1b.
magnet = ge-damped woofer. Midchannel is a compression driver
horn-loadec thru-bore unit for 900-4,000 cps. New compression horn
supertweeter with phase balancing covers the range from 4,000 cps to
limits of audibility (very high indeed by our standards).

Power rating is 35 watts. Separate network with MF and HF Controls
is included. Write for free Catalog 165-B

THE FAMOUS TRIAX AL...JENSEN G-610A. Easily rated the world’s most wanted speaker,
the G-G10A is ‘taps” in a unitary 3-way speaker assembly, It has the advantages of higher
efficiency, higher pover rating (40 watts). Desirable very low first crossover of 600 cycles is
actieved v wsing the entire woofer cone as the final section of the midchannei horn.

*TRIAXIAL and TRIAX are registered Priced at $252.75, complete with crossover network and controls.
trademarks of Jensen Mfg. Co.

In Mexico: Radios Y Television, S. A., Mexico D.F

In Canada: J. R. Longstaffe Co., Lod., Toronto #SNSEN MANUFACTURING COMPANY e Division of The Muter Company °,
5301 South Laramie Avenue, Chicago 38, Illinois i
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the specs are the proof ...

the BEST BUYS are IZ[H7L

for COLOR & Monochrome TV servicing

and Monochrome
DCto 5SMCLAB & TV
5 OSCILLOSCOPE

=460
$129*°

Factory-wired
and tested

Also available as kit $799’5

o Features DC Amplifiers!
Flat from DC-4.5 mc, usable to 10 mc. VERT.

AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages; 1-step freq-compensated at-
tenuator up to 1000:1. SWEEP: perfectly linear
10 cps-100 kc (ext. cap. for range to 1 cps);
pre-set TV V & H positions (30 & 7875 cps); auto.
sync. ampl. & lim. PLUS: direct or cap. coupling;
bal. or unbal. inputs; edge-lit engraved lucite
graph screen; dimmer; {ilter; bezel {its std photo
equipt. High intensity trace CRT. 0.06 usec rise
time. Push-pull hor. ampl., flat to 400 kc, sens.
0.6 rms mv/in. Built-in volt. calib. Z-axis mod.
Sawtooth & 60 cps outputs. Astig. control. Retrace

blanking. Phasing control.
NEW  1v.em

SWEEP GENERATOR
& MARKER

=368
Y 95
g e 4119
6995

Also available
as kit

Entirely electronic sweep circuit (no mechanical
devices) with .accurately-biased increductor for
excellent linearity. Extremely flat RF output: new
AGC circuit automatically adjusts osc. for max.
output on each band with min. ampl. variations.
Exceptional accuracy: edge-lit hairlines elim.
parallax . Swept Osc. Range 3-216 mc in 5 fund.
bands. Variable Marker Range 2-75 mc in 3 fund.
bands; 60-225 mc on harmonic band. 4.5 me Xtal
Marker Osc., xtal supplied. Ext. Marker provision.
Sweep Width 0-3 mc lowest max. deviation to 0-30
mc highest max. dev. 2-way blanking. Narrow
range phasing. Attenuators: Marker Size, RF Fine,
RF Coarse (4-step decade). Cables: output, ’scope
horiz., ’'scope vertical.

— ~NEW DYNAMIC
(008( < |29%)  CONDUCTANCE
il 9 Tube &

2% ? Trcmsmor Tester

Hfﬁﬁfﬁﬁf e

e e and tested

Al fabl
2 i spge

COMPLETE with steel cover and handle.

SPEED, ease, unexcelled accuracy and
thoroughness. Tests all receiving tubes ( and
picture tubes with adapter ). Compoasite indi.
cation of Gm, Gp & peak emission. Simultaneous
sel of any 1 of 4 combinations of 3 plate voltages,
3 screen voltages. 3 ranges of continuously variable
grid voltage (with 5% accurate pot). New series-
string voltages: for 600, 450, 300 ma types. Sensi-
tive 200 ua meter. 5 ranges meter sensitivity
(1% shunts & 5% pot). 10 SIX.position lever
switches: free-point connection of each tube pin.
10 pushbuttons: rapid insert of any tube element
in leakage test circuit & speedy sel. of individual
sections of multi-section tubes in merit tests.
Direct-reading of inter-element leakage in ohmas.
New gear-driven rollchart. Checks n-p-n & p-n-p
transistors: separate meter readings of collector
leakage current & Beta using internal dc power
supply. CRA Adapter $4.50

See the 50 EICO models IN

STOCK at your neighbor- Prices 5%
hood distributor. Write for higher on
FREE Catalog PF-3 West Coast

@ BROOKLYN 11, N. Y.
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interesting history. It was a split-
chassis Philco. The customer came
in carrying the sweep chassis and
asked for a new 6BQ6 horizontal
output tube, also informing me
that the fuse was blown. I re-
placed the tube, which was obvi-
ously bad because the plate cap
had been torn off, and bridged
across the fuse with a snap-on
double-ended fuse holder, casually
remarking that I was putting in a
1.6-amp fuse. The customer was
interested in the neat little device
that bridges pigtail fuses, and
volunteered that the fuse which
had blown was actually a 2-amp
fuse instead of the specified 1.6-
amp rating. I thought very little
of his comment at the time be-
cause I, too, have been guilty ot
going to the next highest fuse
when necessary, especially out in
the field where an exact replace-
ment would require a round trip
back to the shop.

Since he had not brought the
picture tube, yoke, speaker with
field-coil choke, and RF chassis,
all I could do was take a quick
look for obvious problems, and,
seeing none, send him on his way.
But he didn’t stay away long. He
returned soon with the whole set
and announced that it had barely
started to warm up when the fuse
blew again. Being busy, I had him
leave the set for further attention,
and had already resolved to take
this one to the shack for my eve-
ning’s entertainment.

Another would-be novice drop-
ped into the shack on this eventful
evening. Since he was building a
power supply on which he wanted
some advice, I pushed aside the
ailing TV, which by this time had
already defied my systematic
search for the short which was
blowing fuses, and turned my at-
tention to the novice’s problems.
He was trying for an ambitious
voltage-doubler circuit, one well
beyond his knowledge, and I was
hard put to describe its principles
and explain his errors. So I took
him to the ailing Philco to show
him how the selenium rectifiers
and filter capacitors worked to-
gether to develop the AC input
voltage to a higher usable DC
value.

At the risk of losing another
fuse (which I did), I fired up the
set, intending to show him the
250 volts of output from the sec-

ond selenium. I placed the meter
probe on the rectifier, fired up the
set with the “suicide” cord,
watched the needle climb to a
sizzling 80 volts, and quickly fade
to nothing as the fuse blew! Being
a blow-hard know-it-all, I started
to explain to him that whatever
was shorting out and causing the
fuse to blow was drawing such a
large amount of current that the
voltage was being affected dras-
tically. But I knew I was wrong
even as the words were rushing
out! I had already used the ohm-
meter enough to know that no
such drastic short could possibly
exist in this set. In fact, as I
studied over what I had said to
the poor unsuspecting chap, I re-
alized that for the second set in
a row, I was stuck by a do-it-
yourselfer! I had already used the
capacitor checker on the filters,
had killed the horizontal oscilla-
tor and determined that it wasn’t
development of boosted B+ that
was doing it and, in fact, after
3 hours on the set I was no fur-
ther along than I had been at the
beginning. In short, I was stuck!

With a shrug and a promise to
get back to it the next night, I
turned full attention to the prob-
lems of the would-be ham and
suggested that he should not only
make the corrections required in
his power supply but should also
provide fusing to protect his
equipment. To demonstrate this
principle of fusing, what could be
better than to let him again ex-
amine the ailing Philco to note
first hand how fusing should be
installed and how a relatively in-
expensive little fuse could save
extensive damage. Thus, the
Philco came in for study under
the unpracticed eye of the novice
(bless him). He, of course, had to
follow the entrance of the house
current into the filament trans-
former, through the fuse, to the
selenium rectifiers and thence to
the filters—but he couldn’t get
there. He said there was a “dead
end!”

By now I was tired of looking
at that Philco, and as a matter of
fact, I was getting tired of looking
at the novice too. Let’s face it,
I was just plain tired and wanted
to go to bed, but my mother
taught me to be a gentleman at all
costs, so I propped open my eye-
lids and with a sigh of resigna-
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Fig. 1. Customer’s hookup placed 110
VAC across filament transformer second-
ary, speaker field and filter C2 in series.
tion once again approached the
ailing circuit which had no bad
components.

I looked to where the novice
was pointing, and, sure enough,
that’s what it was—a “‘dead end!”
A wire from somewhere just came
over to a solder lug next to the
one to which the fuse con-
nected, and there it stopped; not
grounded, no hidden parts, just
a dead end! It only took a minute
to trace that wire on to the logical
conclusion of its other end, which
was, after a short trip through a
5-ohm resistor, the selenium recti-
fier. And then the remark of the
customer drove home! “That’s a
2-amp fuse in there.” How did he
know it was a 2-amp fuse? Log-
ically enough, he must have
known because he must have in-
stalled it! The schematic in Fig. 1
shows where he had connected
the fuse. Moving the pigtail of
the fuse over one solder lug, a
distance of 33", cleared up another
puzzler and sent me to bed with a
song in my heart.

So if any of you boys want to
become hams, come over any time
you wish, ask all the fool ques-
tions you want to, and stay as late
as you like.

And as for do-it-yourselfers,
they are still very good customers,
especially when you charge by
the hour for finding their mis-
takes. But {from now on, each
customer who brings in his set in-
stead of having us pick it up will
be shocked by my questions. “Do
you have a brace & bit, saw, or
hammer around your home? And
does your work shop include a
soldering iron?” A
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MLA

MTO-11
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Manufacturers of TV Cameras, TV Amplifiers, Boosters, Converters, Accessories
and Originators of the Masterline and ‘Add-A-Unit’ Master TV Systems.

T01-75

TO INSTALL A
MASTER TV SYSTEM
WITH

UNITS

E M astordine
h

OConnec! the antenna line to the INPUT

of your Masterline MLA Line Amplifier.
The signal is now amplified 37db (70
times).

OConnect a line splitter or line coupler
to the output of the MLA, You now have
2 or more branch lines for feeding to
TV receivers.

GWhere the branch line is run out-of-
doors, connect a Masterline MTO-11
(outdoor tap-off) wherever a TV set feed
line is required.

OWhere the branch line serves as a
riserinside a building, connect a Master-
line TO1-75 or TO1-300 (wall-plate-
tap-off) wherever an antenna outlet is
required.

This is only one example of a Master TV
System, to show the flexibility of Blonder-
Tongue distribution equipment. There
are many more, all covered in the new
B-T INSTALLATION MANUAL.

Write for your Free copy to Dept. PF 3

BLONDER-TONGUE LABORATORIES, INC.

9 Alling Street
Newark 2, New Jersey
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KLEIN
CURVED
LONG-NOSE

VACO-STANDARD
LONG-NUSE

XCELITE

TV PLIERS WITH PCEATE
y NEEDLE-NOSE
" TIP CUTTER & /
/ / }
KRAEUTER KLEIN
HEAVY DUTY SPRING-LOADED WITH
WITH SHEARING BLADE

/ INSULATED HANDLES

4 /

_ 07 ¥

XCELITE
TRANSVERSE
CUTTERS r !

3

/
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5
DYKES

\ . ACTION
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i d

Fig. 1. Assorted wiring pliers for TV.

KLEIN VACO

SHEAR 41/
' DVKES END

* NIPPERS

(\(\

VACO KRAEUTER
6 178" 7 172
DYKES DVKES

A

Fig. 2. Assorted styles, sizes of cutters.

VACO

cu%

KL[IN

The previous article on hand
tools (January, 1958) dealt with
the various hand drivers used in
radio and TV servicing. This con-
cluding installment covers the re-
mainder of the common hand tools
such as wiring pliers, cutters, ad-
justable wrenches, adjustable pli-
ers, hex and spline wrenches, wire
strippers, bolt cutters, wire and
cable tackers, tube aids and mis-
cellaneous tools.

Wiring Pliers

In the broad category of wiring
pliers, we find everything from a
standard long-nose plier to a spe-
cial TV plier with a tip cutter.
Let’s have a look at each type
and see how they differ in char-
acteristics and usage. The stand-
ard long-nose plier is the most
common type and, as shown at
lower left in Fig. 1, may incor-
porate a cutting surface along its
jaws. The long jaws that pro-
trude from the pivot point are
tapered to facilitate the making
of connections in confined spaces
and have serrations or teeth at
the tip to provide a gripping
surface.

Even though this tool can be
used to grasp a nut or bolt hav-
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the selection and use of

by Calvin C. Youn, Jr.

ing a head size of 134” or smaller,
it is not designed for removing or
installing bolts and nuts because
the gripping surfaces of the jaws,
when opened, are not parallel to
each other, and are therefore,
prone to slippage when used in
this application. The only time a
bolt or nut should be gripped
with any wiring plier is when
you are inserting the bolt in a
recessed space or starting a nut
on a bolt that cannot be reached
with the fingers. Because of their
slenderness, the jaws of long-nose
pliers can be broken by the nor-
mal stress required to remove or
tighten a nut or bolt.

Fig. 1 shows a number of var-
iations in long-nose pliers, and
each has a particular usefulness.
The plier with insulated handles
(lower center) is particularly de-
signed for work involving heavy
wire and large surfaces and is
very useful in working on “hot”
circuits (where utmost caution
should always be observed).

The removable cutter blade on
the spring-loaded pliers is easily
replaced should it become nicked
or dulled in usage. This cutter
has a shearing action (like scis-
sors) instead of the pinching ac-
tion of most cutters, and may be
used for both very soft and very
hard wire as well as regular
hookup types. The spring-loaded
jaws open automatically when the
handles are released so that they
are always ready to grasp the
next connection.

The curved-nose pliers shown
at the upper left in Fig. 1 are
very helpful in getting into cor-
ners and other places in which
a straight plier cannot readily be
used. The special plier developed
especially for TV wiring (upper
center in Fig. 1) features a grip-
ping surface at its extreme tip
(narrow tip on small slender
jaws) and a cutter only 14" from
the tip. This special construction
makes much simpler the job of

wWwWW.americanradiohistorv.com

connecting wire and component
leads to terminals, tube-socket
lugs and other confined spaces.
The small tip cutter permits ex-
cess lead length to be removed
after soldering, even in very com-
pact units. The needle-nose pliers
(upper right) are most useful
when working with small wire
in extremely confined spaces. Due
to the long, tapered jaws, heavy
wire should not be handled (bent
or twisted) with these pliers. To
do so will result in damage to
the pliers.

Cutters

The most familiar wire cutters
are the standard 6v%"” diagonal
cutters commonly referred to as
“dykes.” The jaws of this cutter
are small enough to fit into many
places-in a TV or radio chassis
and large enough to cut the larg-
est sizes of wire normally used
in TV and radio work. This plier
may also be used to cut the
smaller sizes of guy wire if the
extreme inner portion of the jaws
is employed. However, this use, if
extensive may make the “dykes”
unsuitable for cutting copper wire.

There are a variety of other
sizes and styles of cutters (Fig. 2)
which are intended for use in the
TV and radio service trades. The
heavy 71" type is just the thing
for cutting larger sizes of copper
wire and guy wire of the sizes
normally used in antenna work.
The plastic coating on the handles
provides voltage insulation and
also a very comfortable hand grip.
The head of this cutter features
heavy jaws and a large, heavy-
duty pivot to prevent springing
during the cutting action.

The smaller 5%” style with
spring-loaded jaws features both
a smaller handle and a smaller
head than the standard 614" size,
and is suitable for cutting all
copper wire, aluminum wire and
copper braid used in TV and
radio receivers. The spring-loaded
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SOUNDLY ENGINEERED BY CLAROSTAT

These new controls handle up to 4-watts audio and are
small enough to fit standard electrical wall boxes. Ideal
for remote control of speakers, in the home, office, stock-
room, sound truck, or studio monitor speakers. All units
have attenuation range of 0 to 30 db over 90 % rotation
and 60 db in remaining 10%. Insertion loss less than
0.5 db. Miniaturized Sound System Controls.

L-Pad. 1%” Diameter. 1%:” depth from mounting surface.
Impedance values from 4 ohm to 500 ohm.

CIL43 |

T-Pad. 1%” Diameter. 1% depth from mounting surface.
Impedance values from 4 ohm to 500 ohm.

CiT43 !

BridgedT-Pad. 1}4” Diameter. 1%2” depth from mounting
surface. Impedance values from 4 ohm to 500 ohm.

CIBT43

Hardware Note: All shafts and bushings insulated from

circuit elements, %-32 x 3%” long bushing. %” dia. shaft,
round, 1%” long. Complete with bar knob and dial plates.

1 ASK YOUR CLAROSTAT DISTRIBUTOR FOR DETAILS

CLAROSTAT

CLAROSTAT MFG. CO., INC.,, DOVER, NEW HAMPSHIRE
In Canada: Canadian Marconi Co., Ltd., Toronto, Ontario
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RADIO AND TV ey

SERVICEMEN

.

make more money with this

“@ Model 107

TUBE TESTER
3 complete tests in one handy instrument

Here’s the tube tester cvery serviceman
has been asking for! Designed for out-
standing performance and accuracy—
provides 3 important tests: Dynamic
Mutual Conductance Test of ail popu-
lar radio and TV amplificr tubes—
Cathode Emission Test for all tubes
by frec point selector system—nation-
ally accepted Grid Circuit Test devel-
opcd and patented by Seco. Saves you
valuable time—quickly pays for itself
by justifiably culling and selling more
tubes for you!

Completely seif-contained in com-
pact portable carrying case. Furnished
with handy flip-chart for
fast, easy tube set-up data. $l39§3

Write today for free literature

& MANUFACTURING CO.

<o 5015 Penn Ave. So., Mpls., Minn. ¥

.
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AT LAST!

Workman TV, Teaneck, N. J., an
electronic parts manufacturer well
known to the TV service industry
as a source for many hard-to-find
replacement parts, has now intro-
duced a rather complete line of
CANDOHM metal-clad wire wound
resistors. These are exact replace-
ment resistors for use in Admiral,
CBS Columbia, Dumont, Emerson,
G.E., Magnavox, Philco, R.C. A,
Teletone, USL (Dewald), Warwick
(Sears), Westinghouse and Zenith
television receivers and for some
equipment manufactured by Talk-
A-Phone and Webcor,

Previously very difficult to pro-
cure, these CANDOHM resistors will
very shortly be available at all lead-
ing electronic parts jobbers. They
will be featured on an attractive
rotating peg-board counter display.
Each CANDOHM resistor is individ-
ually “skin packaged” and is clearly
marked with all necessary informa-
tion such as make of set, value
of resistance, etc., for easy selec-
tion. Dealers may obtain copies of
the #CS 40 replacement guide on
CANDOHM resistors, free of charge,
by writing to Workman TV, Inc.
Box 85, Teaneck, N. J.

At last, Workman TV, Inc. has pro-
vided the service dealer with a single
source for procuring CANDOHM re-
sistors! Look for the display of Work-
man CANDOHM resistors at your
favorite jobber.
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feature makes cutting jobs easier
since the cutters will automat-
ically open when the handle is
released. The smaller, thinner
jaws and smaller pivot point
make this cutter a poor bet for
antenna work, but these same
features make it excellent for
TV bench use.

The 4Y4" design features both
a very small, narrow head and
closely-matched cutting surfaces.
Cutters of this size are meant
only for use on small size hookup
wire and component leads. Using
them to cut anything larger or
harder will cause damage to the
jaws or the pivot.

The 5%"” unit has a replace-
able blade which operates on a
shearing action to cut extremely
soft or hard wires and also fea-
tures spring-loaded jaws. Even
though the cutter blade is re-
placeable if it becomes dulled,
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Fig. 3. Slip-joint and adjustable pliers.

wire of too large a size should
not be cut since this could loosen
the pivot and ruin the pliers.
They will cut standard guy wire
and aluminum ground wire with
equal ease.

The small-size 4” end nippers
and 5l%2” transverse cutters are
most valuable for working on
printed wiring boards. The trans-
verse cutters with their longer,
slimmer jaws will reach into con-
fined spaces for flush cut-off of
wires and component leads, while
the end cutters with heavier and
wider jaws will permit cutting
old terminals from filter capaci-
tors, potentiometers, etc. Larger
end cutters, 5%” and 7", are
also available for heavier-duty
flush cut-off work.

Adjustable and
Slip-Joint Pliers
These tools (Fig. 3) are prob-

ably the most misused of any
ever invented. Turn the average

Fig. 4. Adjustable (Crescent) wrenches.

man loose with a pair of pliers
and he will “goof up” every bolt
and nut in sight. Pliers have a
very useful place in the service
kit, providing they are correctly
employed.

Both the slip-joint and the ad-
justable plier are intended for use
in holding irregularly-shaped ob-
jects for which no wrench is avail-
able. They are designed with ma-
chined teeth that bite into the
object being held—a necessity if
the object is to be held firmly.
This causes a certain amount of
marring to the surface of the ob-
ject; therefore, a good rule to
follow is never to use pliers if
the resultant damage to the ob-
ject will interfere with its subse-
quent use or appearance.

If you find it necessary to em-
ploy a pair of pliers to remove a
bolt or nut, grip the head of the
bolt with the pliers and then re-
move the nut with a wrench. If a
bolt or nut does become damaged
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Fig. 5. Using adjustable wrench correctly.



Fig. 6. Clearance between gear teeth and
adjusting wheel on adjustable wrench.
in the process, replace it rather
than have chewed-up screw heads
class you as a novice or sloppy
workman.

Adjustable Wrenches

The 47, 6” and 8” versions (Fig.
4) have jaw openings of %", 74"
and 1” respectively, and are a
very handy assortment o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>