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NOW .. .RADIART makes available
to commercial users of communications
Based On Rigid equipment, a new line of vibrators

U. S. Government . i
based upon experience of producing

Engineering Specifications
over 2 million similar units to
the exacting requirements of U.S.

Signal Corps Specifications.
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Complete kit with 90O
Blue .Point® molded

plastic paper capacitors
only $16.95

$29.50 Blue. Points

+ 3.48 Swing Bin
$32.98 Total Cost
—16.03 Savings
only $16.95

“your deal price

48% off list price
of capacitors and bin
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Another Milestone

This issue’s front cover implies that a Birthday
is involved. That’s what we meant it to because
this month we begin our 16th year of pleasant en-
deavors with servicemen. Only one other magazine
has been in the service field longer than “Service
Dealer.”

When “Service Dealer” was launched in April
1940 we then boasted that the 18,000 service dealers
who received it were “tops” in the lield—selected
by distributors—because they accounted for over
807« of the service work then being done in the
USA. This issue of “Service Dealer” has a print run
exceeding 71,000 with approximately 54,500 owners
or managers of established service firms getting a
copy. {That’s all the legitimate, established service
firms there are in the USA nowadays).

In 1940 television was still in the lab and made
no impact until we were almost 8 vears old. Then
the first 630TS hit. Many experts still rate that
basic circuit as the finest, most dependable ever
marketed. It’s a pity that only a few manufacturers
are still using it. In 1952 color TV was “imminent”
and even now is in swaddling clothes. (In 1954 less
than 21,000 color TV sets were made).

Back in 1940 servicemen bought almost $175,000
worth of tubes, parts, instruments and accessories
from distributors. Many manufacturers then con-
sidered servicemen as a necessarv evil. Today’s
54,000 service dealers are looked upon with loving
gleams by manufacturers who know thev’ll buy
almost $2 billion worth of replacement items and
accessories during this vear.

You may say to yourself that manufacturers are
fickle. I’ve often said to myself that servicemen are
fickle. I’ll tell you why. I believe that every service-
man should read technical magazines in order to
keep abreast of new techniques and developments.
I also believe that the average serviceman can only
spare time monthly to read, at most, two good
technical journals. But—it seems to me that many
servicemen pay from $6 to $20 yearly to subscribe
to 3, 4. or 5 radio journals and then they have no
time to read any of them properly. By subscribing
to a wide assortment of magazines servicemen
force advertisers to split their schedules into many

NOTE: Due to an unavoidable delay on the part of
our printer, the April Rider Complete TV Service
Information Sheets were not made available in time
for this printing.
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small segments—and the publishers in turn thus
have less revenue to work with. Consequently they
publish less text per issue than would be their
wont.

Think this over! Why subscribe to several maga-
zines merely because their publishers want to get
into the radio-TV service field? Confine yourself
to two magazines at most; and let the manufac-
turers know what two they are. They’ll be guided
accordingly when the time comes to plan their
next advertising schedules.

I've figured it out this wayv: If “Service Dealer”
were to get 50% of the trade paper advertising in-
tended for servicemen’s eyes, we'd run 60 to 70
pages of advertising each issue and, in that event,
we’d be able to publish an additional 90 to 100 pages
of solid, exclusive, authentic text material every
month. So, fellows—think this over and I'd be very
pleased if youwll send me your opinions on the
subject.

Two-Way Radio Servicing

Last June we ran an article titled: “Servicing
Marine Radio.” It was timely then and the subject
is even more interesting now.

Dozens of service firm owners wrote saying that
they wanted to get into industrial servicing—
marine, taxi, airline and private pianes, and similar
2-way radio usage having become big potential. To
that we say an emphatic Agreed! Much money can
be made by competent servicemen who have the
required FCC second class license.

In the near future we will have a series of
articles on several phases of industrial servicing.
But remember, to enter this big field you’ll need
an FCC ticket. Several schools have specialized
courses on the subject. These specialized courses
are inexpensive, and for men with radio service ex-
perience are very easy. Obtaining the FCC ticket
and getting industrial jobs are simple, too. It will
payv to give the matter some thought.

Gyps Get Jail Terms

On January 28th two New York TV service firm
owners were convicted of gvping customers. Found
guilty of charging for repairs not required, and for
new parts not used, each got sentenced to 6 month
jail terms. One of the three justices who heard the
case wanted to “mete out stiffer punishment as a
warning to other gyps.” Similar cases are now
pending in many cities.

[Continued on puge 571
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understanding be-
tween customer and

One need only glance at these pictures of ROOT
TELEVISION’S modern, efficient looking op-
eration and competent staff of technicians to
realize that here is a well organized, depend-
able, profitable Radio-TV service business.

We’re proud that they are Raytheon Bonded
dealers, and happy that we could play a part in
their success story. Why not ask your Raytheon
Tube Distributor if you can qualify for the
Raytheon Bond that helps thousands of Service
Dealers throughout the country gain prestige
and profit? If you
can qualify, it’s
yours for the
asking.

*The RAYTHEON
Bonded Electronic r s
. Technician Program = nAﬂH .

g
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dealer..."

“Lot ROOT gat 1o the oot of your trouble®

317 MONMOUTH STREET o NEWPORT, KENTUCKY

o COlonial 5864
o AXrel 5555

Raytheon Manufacturing Co.,
55 Chapel Street
Newton 58, Massachusatts

Gentlemen:

We have just received our 19:5 Raytheon Bond Certificate
for which we extend a most gratified "Thank you".

As one T.V. - service dealer we appreclate the effort
which your entire organizatiecn has put forth over the
past years in behalf of we dealers, We for one, feel
that your program has gone far toward the needed under-
standing between customer and dealer, You are setting
a perfect example for other nube and part manufacturers
to follow. Keep up the good work.

Yours_very truly,

Bailey 3. Root
BSR/bb

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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Conical “‘head.”

The first and only full line
of conical antennas completely

s, ¢

No hardware,

no tools, no tightening—
pops open,

ready for the mast!

Features
tM

Clamp Plate
Elements can‘t turn
or twist loose!

This exclusive feature,
until now, has been
available only in much
higher-priced models.

- %
g H
R

—"
ELLENVILLE, N. Y.

WORLD'S LARGEST MANUFACTURER OF TELEVISION ANTENNAS

o Installs in a matter of minutes.

CHANNEL MASTER CORP.

Director bracket.

'MAVERICK 340'

Bracket of X-type refiector.

10 different models

-4 {
““O‘la ~-¢ & }

o=

- -
o

Extra “sleeve”

on element provides
400% greater strength
where it is needed most.

‘5
L
3N

S
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Bracket of straight- bar reflector

NON-ASSEMBLED *

This quality line carries the lowest
price-tags ever seen on conical antennas!

o Most popular conical arrangements.

e Finest materials; durable, rugged construction.

*Extra Preassembly Featured
On all models with straicht-bar reflectors,

the reflector element is completely preassembled for

snap-open installation.

Write for complete techrical Lirerature

Capyright 1955, Channel Master Corp.
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YOU CAN SAVE TIME AND TROUBLE
BY STANDARDIZING ON BUSS FUSES!

Whatever your fuse V
requiremenis may be —
you can turn to BUSS and select the right fuse
for the job.

The complete BUSS line includes fuses in any
size from 1/500 up. plus a companion line of fuse
clips, blocks and holders.

You'll find that relying on this one, dependable
source for fuses helps to simplify your buying, stock
handling and records — and results in profit-saving
cticiency.

Every BUSS fuse is 7
electronically tested to assure
“trouble-free’ protection.

To make sure that BUSS fuses will operate
properly under all service conditions — every BUSS
fuse normally used by the Elcctronic Industries is
electronically tested. A sensitive device automatically

rejects any fuse not correctly calibrated, properly
constructed and right in all physical dimensions.

8

78

Capitalize on the BUSS trademark.

You don’t have to explain why you sell or install
BUSS fuses because — millions upon millions of
BUSS fuses used in homes, on farms and in industry
over the past 40 years have established their ready
acceptance. Handling quality products, like BUSS
fuses, helps you maintain your reputation for quality
and service.

For more information on BUSS and Fusetron
small dimension fuses and fuse holders . .. Write for
bullctin SFB.

w

m
Makers of a complete line of fuses for home,

TRUSTWORTHY NAMES IN
farm, commercial, electronic and industrial use. fLECTRICAL PROTECTION

. 5Uss 48

BUSSMANN MFG. CO. (Div of McGraw Electric Co.)
University at Jefferson,  St. Louis 7, Mo.
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color convergence

with a

by B J. Joseph Hill

HIS article is intended to acquaint

the serviceman with one of the basic
color receiver adjustments, that of con-
vergence. Quite a bit of muystery has
surrounded  convergence of the color
picture, but there’s nothing about con-
vergence that a little know-how won't
cure!

Bv convergence is mecant the process
of controling the three beams within a
three gun color picture tube so that all
beamms meet at and pass through the

COLOR_PHOSPHOR SHADOW
TRIAD : e
BLUE 6UN

BLUE GUN
RED GUN.

(B) GREEN GUN

Fig. | A—Correct convergence of the
three beams.
Fig. IB—Misconvergence of the blue
beam. Blue beam passes through
wrong aperture.

RADIO-TELEVISION SERVICE DEALER e

white

ot-lineatity
Géneraror

same aperture in the shadow mask (sec
Fig. 1) during the time the raster s
scanned from left to right and from top
to bottom.

When the beam convergence is not
properly adjusted multiple images will
appear. This is gencrally 1efencd to as
misconvergenee. chcrc misconvergence
on a color picture tube will give us the
multiple pine tree cffect shown in Fig.
28 instead of the single imuge of Fig.
2A. Significantly, cach of the separate
images appears in a different color.

Let us consider the latest type of con
vergenee circuits inuse on three oun
color tubes. Some deluxe, ]arge screen
color receivers using magnetic converg-
ence, have as manv as sixteen rear apron
controls devoted to convergence alone:
so that convergence adjustments can
reallv be a stumbling block.

These controls are divided into three
similar sers of functions. one sct ol
five for the red gqun, another set of five
tor the green aun. a third set of hve
for the blue gun. plus a supplementary
blue control for individual beam posi-
tioning of the blue gun.

The fve basic adjustments that are
needed For proper convergence are:

I Static or de convergence

2 Lincar horizontal correction  or
horizontal tilt
Lincar vertical correction or ver-
tical tilt
4—Svmmetrical or parabolic  hori

sontal correction
5—Svmmetrical or parabolic vertical

correction

gS]

How To Adjust Convergence
Controls

A black and white dot pattern pro-
vides the most convenient means of

APRIL, 1955

checking the convergence of a color
recetver. Dot gencerators for this purposc
are n\.nldl)]c from manv instrument
manufacturers. These  provide round
white dots or squares against a black
hackground. Such dots providc a sig-
nificant check beeause the three bcnns
must coincide in order to appear wlite,
see Fie. 3A. If the beams are not con-
\cmcd three dots will be scen instead
of one, these being a blue dot at B.

red dot at R. dnd a green dot at (7

Static Convergence

The static convergence control has
the cffect of moving thc electron beam
in various dircctions in the plane formed
bv the surface of the p\msphor plate ot
the picture tube. This is illustrated by
lines BC. RC and GC of Fig. 3B. The
beams should each be moved to point C,
where all three would coincidc. The
heam formations shown in Fig. 3B and
3CT are an imporhmt p;n‘t ot converg:

RED GREEN

(4) (8)

Fig. 2A—Three images exactly con-
verged form single image.
Fig. 2B—Severe misconvergence re-
sulting in three images on the screen.

9



ence and is relerred o as a triangle.
Fig. 3C is an inverted triangle, where
the beams are placed on the other side
ol point C along lines BC. RC and GC.

To converge a triangle, first adjust
the red static convergence. which will
move the red beam along the line RC,
until the red beam reaches point C.
Next adjust the green static converg-
ence control unril Ih(, green beam moves
along line GC and Jl\O reaches point
@ Now if the blue static convergence
control is adjusted the blue beam can be
moved along line BC to point C, re-
sulting in all three beams being super-
imposed or converged at point C,
appearing as the white dot in Fig. 3A.

It the beams do not form a pertect
trianele,  but instcad ave
spaced on the screen as shown in Fig.
+4A. the static convergence controls alone
will not be able to move the beams into
convergence. Any two beams could be
converged such as the red and green
beams at point ‘;1. the red and blue
at point £2. or the green and blue at
pmnt 23 of Tig. 4A; hm at no point will
all three lvt‘anm converge. If the red and
green beams are mov ¢dien point #1 they
will both converge. but the blue beam
cannot move 1o point 22 unless it is also
moved from point b to point b’. This is
where the Dlue beam positioning nen-
tioned carlier comes in. The blue beam
positioning control is a permanent mag
net on the neck of the color rube. and
its action on the beam s 1o produce
motion at 90° with respect to line BC.
and enables us to move the blue heam
from its position at b to the required
point b”. Between this action of the blue
beam positioning control and that of the
blue static convergence control the blue
beam can be moved in a much wider
area than either the grecn or red beams.

randomlv

Fig. 4—Converging a random placement of beams, showing the action of the
blue beam positioning. Motion of the three dots is in the plane of the
phosphor plate.

All three heams can thus be statically
converged for anv triangle formation
by using the tollowing controls:

I. Red static convergence
2. Green static converaence
3. Blue static convergence
4. Blue beam positioning

Dynamic Convergence

Following these adjustments Further
complications usuallv arise. Although
static convergence has been achicved
with these four controls, it will be
found that onlv a small arca of the
screen is converged at the center of the
screen because of the inherent shape of
the shadow mask. To achicve converg-
ence over the entire screen additional
controls are neceded to make the neces-
sarv corrections, both horizontally and
verticallv.

These correcting voliages are called
dynaniic convergence voltages hecause
their action changes while the raster is
being scanned. The effect of the dy-

B

Fig. 3A—Three beams superimposed result in a white dot.

Fig. 3B—Three beams misconverged forming a triangle. Arrows indicate
action of static convergence controls. Motion of three dots is in plane of
phosphor plate.

Fig. 3C—Miisconvergence resuH’mg in an inverted triangle. Motion of three
dots is in plane of phosphor plate.

RADIO-TELEVISION SERVICE DEALER e

namic convergence voltages is along the
same convergence lines RC. GC. and
BC shown in Fig. 3, but thev change
the position of the beam along the lines
during the scan so that convergence of
all three beams is maintained tor the
entire scan.

The convergence crror in either di-
rection could require cither of two
tvpes of correction. In Fig. SA Bve dots
along a horizontal line across the conter
of the screen are illustrated, with all
beams converged at point 11, Notice
how the beams are further and further
out of convergence as the line s
scanned. Following static convergence
of R and G, a linecar correction is neces
sarv here to converge the blue beam
with the red and green. The correction
voltage is zero at point H, where all
beams are alrcadv converged but in-
creases at point 1 cnough to draw the
blue beam down along line BC to meet
the red and green heams. At point ] the
convergence voltage must be increased
somewhat, because the blue beam now
has a orcater error. At K the blue beam
is still further out of convergence and
a larger correction is needed. At point
L the blue beam is furthest from being
converged and the maximum correction
ol the beam is necessarv. With «the
proper correction the entire line s
propertv converged.

In another case. however, as in Fig.

B. this lincar correction would not re-
sult in convergence! Here the error s
not lincar. bur rather follows a parabolic
shape. The three beams are shown con:
verged at point | but are out ol con
vergencee at cach end of the scan. This
is a svmmetrical error and a svimmetrical
rather than a linear correction is needed
to bring about convergence of the
scanned line following static converg:
ence of R and G. At point H. the he-
ginning of the scan, the correction volt-
age must be maximum because the error
is the greatest. At I less correction is

[Continued on page 62]
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your KEY
TO EXCELLENCE

" metal-cased

the NEW LOOK in MULTHMETER

an instrument g In a case

of

PERMANENT
ACCURACY

that

. WON'T
' BREAK

POCKET SIZE WITH A 47” LENGTH SCALE

WE LEAVE IT TO YOU
WOULD YOU BUY A PLASTIC-CASED WRIST WATCH . . .

if you could buy the finest movement in a magnetically
shielded metal case?

AC CURRENT RANGES
SEPARATE RANGE & FUNCTION SWITCHES
ONLY 2 JACKS

Phaostron, world famous manufacturer of ENVIRON-
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili-
tary and Industrial uses introduces a new concept in
Multimeters. This magnetically shielded, metal-cased
""555" compares with plastic-cased multimeters as a
fine watch in a precious metal case would compare with

COLOR CODED SCALES ARE RED, GREEN, BLUE & BLACK

a plastic wrist watch. HSCRRREV 3% ™G ik "E

The shielded, shatterproof and anti-magnetic case in- GENUINE LEATHER CARRYING CASE

sures continued accuracy and integrity of this instru- . $5.95

ment for years to come. 9

Phaostron **555'" Multimeter incorporates more ranges, .:S,.. | f 2

including AC current, greater visibility, simplified and HT R

functional controls and the greatest value offered to " FO W2y R . 4

date. N AN @)
PANEL MOUNTING ADAPTER $1.50 e .\j =

See the Phaostron *'555', note its many outstanding
features, its beautiful satin chrome case, its compact-

ness and light weight, and you will know why 555" MULTIMETER
complete with probes and batteries
“YOU CANNOT BUY BETTER” ® at your PARTS DISTRIBUTOR

Manufactured by PHAOSTRON COMPANY e 151 Pasadena Avenue o South Pasadena, Calif., U.S.A.
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WHO'’S THE ONE YOU TALK TO

Its a

AND WOMEN BUY

A Crossley, Incorporated survey shows
that this Seal influences 539 of @/l women

in their purchases of everything from

raisins to refrigerators . . .
and . . . CBS TUBES have the Good
Housekeeping Guaranty Seal! When you

$0-0-0-0
)\ ADVERTISES

=

i CBS is the first and only tube manufac-

;'/

LW

i

\

W

\
N\

\

A\ . P
turer to address its advertising to women.

CBS tubes will be con-
sistently advertised
throughout the vear in
Good Housekeeping and
Life, reaching 17,171,419
readers every time an ad-
vertisement appears!

CBS-HYTRON Main Office: Danvers, Massachusetts « A DIVISION OF CBS ... THE COLUMBIA BROADCASTING SYSTEM, INC.
A member of the CBS family: CBS Radio . CBS Television . Columbia Records . CBS Lloboratories
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ON MOST SERVICE CALLS ?

Oomadll...

N1 OR 4 REFUNp
GO I o

Guuranteed by 4
Good Housekeepmg

0/

- . BY THIS SEAL

install CBS tubes you leave no question in
your customer’s mind about the quality of
the tubes you supply. Keep your customers 4,0,. “‘\
happy — with CBS tubes, the tubes with AS ADVER"SED "\’\"

the Good Housekeeping Guaranty Seal on g

the carton.

...CBS

TO WOMEN

And it’s women you talk lo on most service

calls.

CBS-HYTRON, Danvers, Mass.
Please rush me the new CBS TUBE SALES PROMOTION KIT,
PA-70, containing:

CASH IN WITH THIS NEW
1. Three Truck Posters 2. Metal Frame for Truck Posters

oa
|
|
CBS TuBE |
|
1 3. Window Display with three-dimension Giant CBS Tube
SALES PROMOTION KIT' : Carton  4,New Inside /Outside Decal
n .
e ————— = T —————————r—— I
|
|
l
|
I

| enclose $2.00 to cover the cost of this kit,

Ask vour distributor for special offer, or mail coupon
today.

DR ——

CBS-Columbia e«  CBS International e and CBS-Hytron

S ————— LA e e e A R
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ircuit Analysis

by the
Radio-TV Service Dealer
Technical Statt

THE use ol a single tube for a multi-
tude ol different circuit functions
is aptly illustrated in the Philco Chassis
TV-350, 354. llere, S14, a 6CS6 tube
is used as a svne separator, noise limiter,
and age tube. The noise limiting circuit
has provisions for fringe, normal und
strong signal operation. The 3-position
switch controlling noise limiting simul-
tancously controls the wge, the latter
having two delay circuits, one for the
tuner and one for the if amplifer
stages.

Sync Separation

Reference to Fig. 1 for the sync
separation action of ST4 will reveal that
the video signal is injected into G3 (pin
7) of the 6CS6 tube as a positive sync
signal. The plate voltuge on this tube is
low and the following action results.

I. The incoming signal draws arid
current on the positive going svnc tips
bringing the operating bias bevond cut-
off so that onlv sync pulses permit plate
current to tlow. See Fig. 2.

2. The horizontal and vertical svne
pulses are taken off the plate circuit
and fed into the horizontal and vertical
circuits.

Noise Limiting

The noise limiter circuit is designed
to prevent noise pulses from entering
the horizontal and vertical oscillators
which may be triggered off prematurely
by these noise pulses. The following se-
quence of events takes place in the
noise ]imiling process.

1. A signal is taken off the video de-
tector and applied to G1 (pin 1). See
Fig. 1. The grid leak of G1 being re-
turned ro B plus, the bias on G1 s
maintained close to zero because of the
combined action of the small B plus
voltage cancelling the small negative
voltage developed as a result of grid
biasing. Sce Fig. 3.

The incoming composite signal from
the video derector has a negarive going
sync pulse. Theretore, if a strong noise

14

PHILCO

This month’s circuit

chassis TV-350, 354

2 6AT6
AGC. DELAY

o 6CS6
— SYNC SER
FROM /' R59 R60
VIDEO " 390k 680K
e e
5+
TUNER A.6.C.
R Ré2 FROM
1 MEG. VIDEO
L B daE
cs -
LF. oz c48
A.G.C. =
e —_—

_,
T

“y

-

5 TETTS

3 | 1.
9 =
&8 T R7S R77
e AWV 8+
= 10 MEG. 510K

Fig. I—Partial schematic of Philco chassis 350 and 354 showing sync separa-
tion, delayed AGC, noise suppression, et al circuits.

pulse comes along it will drive the tube
into cutoft and the noise signal volrage
in the plate circuit will be zevo. This
cutol! occurs onlv when the noise pulse
drives the erid more negative than the
svie pulse.

Agc

The development of the age voltages
occurs as follows:

1. The positive going sync signal
causes the arid to draw grid current
clmrg.ing up C54 so that its grid end is
negative.

=4 = » .

2. The @arid leak action occurs
throuch R64, R61, R76, and R79 with
decreasing nevative voltages across C50
and C30A.

3. The tuner age is taken off CS0
through R62.

4. The if age is taken off CSOA i

rectly, and will be explained in item 6.

RADIO-TELEVISION SERVICE DEALER e

5. The tuner age volage is delaved
by virtue ol the circuit action involving
one of the diode plates (pin 6) which
is as follows:

\ positive voltage is applied to pin 6
through R75 trom the voltage dis iding
network comprising R77. R80 and R79.
Diode conduction prevents the tuner age
buss bar from becoming positive because
of the low internal resistance of the di-
ode when the plate is made positive. As
the signal voltage increases the net volt
age at the plate (pin 6) becomes less
and less positive being cancelled by the
negative voltage developed in the arid
leak network. However, due to the
clamping action of the diode the tuner
age voltage is still nominally zero. At a
predetermined signal level the age volt-
age becomes more negative than the
positive voltage on pin 6 and the diode
ceases to conduct. At this point the

APRIL, 1955



tuner guc begins to tike on a negative
Jml.n‘itt\.

6. The if age voliage is also delaved
the action beino as follows:

The positive volrage applicd 10 the
nd wge delav diode plate (pin 5 is ob-
rained ofl ar pomt on the volragc
divider networhk B77. R8O and R79
which is at o lower B plus voltage rhan
in the previous case For this reason less
sivnal voltage will be required o cancel
out the positive delay voltaee and auc
will heain controlling the if's belore it
does the tuner,

EG cut off
1

Fig. 2—Clamping action of grid leak
biasing used in sync separator circuit.

Range Switch Operation

There are two  separate 3-position
switches controlled by a single shaft for
providing optimum age operation in
arcas of vavieus sienal strength. Switch
ST provides a variable degree of age by
the tollowing action.

[. Under condirions ot strong signal
streneth orid g1 s grounded and grid
#3 \with relation to cathode performs as

Fig. 3—How noise pulse cuts tube

conduction off, thereby preventing

disturbance of horizontal and vertical
oscillators.

v very efficient diode: so that the grear
est age volage is developed across the
aoe network.

2. When switch S1 is in the normal
position the orid leak action of C48 in
combination with 1159 and R60 charges

Continned on page 59|
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TEMPERATURE HIGH? HUMIDITY LOW?

ey

TRY THE
TAPE TEST

Make this simple test on the VT'VM you're using now. Tuke a strip of
plastic electric tape. .. press it firmly over the meter face. .. then pull
it off with cne quick, sharp tug. Notice that meter deflection? Notice how
long it takes tc re-zero?

Now, try the same test on a Hycon VTVM. You'll se2 jittle meter
deflection . ..and immediate re-zeroing. Hycoen's electrostatic shielding
is your assurance that even when temperature’s high and humidity’s low ...
common conditions around computers, GCA systems and transmitters. ..
you'll get out of your VTVM all the accuracy Hycon builds into it.

MODEL 614 VTVM

Accuracy at unprecedented low cost. .. 21 ranges

(28 with p-p scales); large 6V2” meter; 3% naccuracy on
DC and ohms, 5% on AC; AC frequency response to
250 MC (with accessory crystal probe). Tese probes
stow inside case.

$87.50

MODEL 617 3" OSCILLOSCOPE

Deusigned specifically for color TV and laboratory

requirements ... 4.5 MC vertical bandpass, flat within

‘ —+ 1 db: high deflection sensitivity (.0 v/in. rms).
flat face 37 CRT. Sharp undistorted trace edge to edge.

\ $269.50

See and try these imatched, bench-stacking
instruments at your local electroniz parts jobber.

CO7¢ Mfg. Company

2961 EAST COLORADO STREET ® PASADENA 8, CALITORNIA
“Where accuracy counts’

ORDNANCE * AERIAL CAMERAS * ELECTRONIC SYSTEMS « BASIC ELECTRONIC RESEARCH
ELECTRONIC TEST INSTRUMENTS * AERIAL SURVEYS ¢ GC ND-GC #mISSILE TEST SYSTEMS
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In Service Category Coverage

““RADIO-TV SERVICE DEALER”’ LEADS THE
TWO OTHER AUDITED PUBLICATIONS BY

Both  “Service” and
“Technician”  include
their Industrial Elec-
tronic Service Firm and
Part-time  Serviceman
coverage in with those
shown as classifications
Ta, 1b and lc where-
as "“Service Dealer’
shows them as separate
entities as 3a and 3b.

35,495 of this
59,177 total is paid.

tBecause the non-audited publica-
tion cannot prove what coverage
is provided, it is not included in

this comparison.

OVER 25,153 MONTHLY

Here are the figures, taken from the latest
ABC and BPA Publisher’s Statements . . .
copies of which will be sent upon request.

Advertisers! Protect yourselves against misrepresen-
tation! Rely solely on the current circulation state-
ments issued by accredited audit bureaus such as
ABC and BPA. Place no credence on mere interim
circulation claims issued direct by publishers.

“Service Dealer’s” Advertising Charges Per Thousand Servicemen Reached Are The Lowest In The Field By 50%

Service Dealer with 59,177 service category coverage charges $10.13 per M

Technician
Service

"

17

34,024
33,926

e

"

"

"

"

"

" $~|5'72 " H
" $~|5‘9~| " "
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a new portable

MULTIMETER

=

by George C. Dormeyer

NEW look in portable multimeters
o€ = is provided by the Phaostron Model l
+ _ ‘_O 555. Basicallv this instrument emplovs + ( ) =
——@~ a 20.000 ohm per volt meter. The clec-
. . . 4~ 10K
-+ trical units measured and their ranges e AMAMWW————
AN are as follows: g
18K Voltage: Both dc and ac (the latter . WL
at 2.000 ohms per volt). There are six
scale ranges, these being: 0-1.5. 0-5,
> 280K 0-15. 0-50. 0-150, 0-500, and 0-1500 L O
volts.
1.5 V. p Current (DC): Eleven ranges are S 22400
Py 0__§ 70K provided, _t]leseAbe‘ing, 0-50 nzicmam’- 15V
200 K peres. 0-150 microumperes, 0-500 i Z 9k
15y 03 croamperes, 0-1.5 ma, 0-5 ma, 0-15 ma, 5y o-—;
< 700 K 0-50 mu, 0-150 ma, 0-500 ma. 0-1500 - 207601
50 V. o—3 ma, and 0-15 amperes. 15V 0—5
2 MEG. Current (AC): Fighr ranges are pro- = 70K
24 vided. these being, 0-1.5 ma. 0-5 ma. S0V O_.§>
7 MEG. ~ _ & - - 200 K
500 V. Z;g 0-15 ma, 0-50 ma. 0-1 50 ma. 0 500 ma. 150 V. 0_3
20 MEG. 0-1500 ma. and 0-15 ampcres. > 700K
1500 V. Output (DB): Six runges are pro- 500 V. 0—; o
vided, these being. 10 0o 2 8 db. -2 2 MEG.
to +16 db, +10 to + 28 db, + 18 to 1500 V. o—
Fig. |—Partial schematic of Phao- 36 db, 430 10 +48 db.and 38 to
stron Multimeter showing DC Volt- +50 db.
meter hookup. [Continued on page 19] Fig. 2—AC Voltmeter hookup.

i N\
2k 15K 4 ‘i 2K 15K %
AV B A M

WW
OHMS ADJUST OHMS ADJUST

420 120 42 {2 42 12 576 .024 420 120 42 12 4.2 12 .576 024
n 00 n 0 n a2 a0 12Kk 42k 126k 0 0 0 0 N 0N N 0N
MW NN -

12K 4.2K 1.2K

25010 = 1.5V.

Fig. 3—Ohmmeter in RXI| position. Fig. 4—Ohmmeter in RX 100 position.
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OuR SALES

-
‘,

&

NVDER
: I

/
| 8-POSITION

Pusu BurToN
BEAM SELECTOR

SNYDER MFG. CO., PHILADELPHIA 40, U.S5.A.
BELLEVUE TUBE MILL, INC., PHILADELPHIA
SNYDER ANTENN-GINEERS, LTD., TORONTO 14, CANADA
WORLD EXPORT: ROBURN AGENCIES, INC., N.Y.
VAN DER HOUT ASSOC., LTD., NEW TORONTO, CANADA
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2K 15K
AV xy(«(f
OHMS ADJUST

420 120 42 12 4.2 1.2 576 024
12K 42K12K 0 0 0 2 0N 0 N 0

AMAM—AMAAM A AN AN A A AN~

20,
2K 15K 1
AN o
7 OHMS ADJUST
420 120 42 12 42 12 .576 .04
2K 42k12k 0 0 0 A4 4 0 a0 a| -
A A—AM—AM—AMA—AM—AM—AMA—AN—AMN—AN

18K 1.5V

190 K 15V

o(—o—l}

—0
+

oo

1.5V

Fig. 5—Ohmmeter in RX1,000 position.

Resistance (Ohms):  Four ranges
are provided, these being, 0.25-1000.
25-100K, 250-1 meg. and 2500-10 meg.

The manner in which some of the
above meter functions are obtained in
this instrument is shown in simplificd
schiematic form in Figs. | 1o 8. When
the function swirch is in the output
position, an internal .1 ut condenser is
placed in series with the ac voltage cir
cuitrv ol the “535” multimeter. This is
done to block the de component that
is present it the desired circuit to be
measured is made by making connection
directlv to the plate of a wbe or a
similar type of potential source.

Among the features of this instrument
are its use of a4 double shicld to prevent
interference from stray fields, its rugged-
ized meter construction which permits
it to take the gaff of portable handling,
and its 15 amp'erc ac scale which enables
the technician to make manv measure-
ments he could not make before with
conventional instruments.

This instrument mav also be em-
ploved for panel mounting by means of
an adapter supplied by the manufac-
turer.  This entails removal of four
screws from the rear of the case and
mounting the panel adapter on the in-
strument. Also available is an attractive
leather carrving case which may also be

used with a shoulder strap. The carn
ing case is designed to house the instru
ment firmly within its confines. and has
a snap tvpe opening at the front that
cnables the user 1o operate the meter
without removing it from the case.

Simplified Circuit Analyses

In Fig. I is shown the simplitied cir-
cuit ol the instrument as o multi-range
20.000 ohms per volt de voltmeter. The
basic meter. which has a somewhat
higher  sensitivity than 50 microam
peres is shunted with an [SK resistor
the combination of which results in a
50 microampere meter. The total re-
sistance of this combination is |.8K.
Thus, with the range switch in the
1.5V position the total instrument re-
sistance is 1.8K -+ 282K = 30K,
which is correet for o 20.000 ohm per
volt meter.

In Fig. 2 is shown the same move
ment connected as an ae voltmeter. A
tull wave rectifier is used for converting

(2]
the ac to de. Also, a calibrated shunt is
cemploved to make the meter in its ae
position a 2000 ohm per volt meter.

In Fig. 3 is shown the simplified
schematic of the RXT Ohmmeter. Here
the negative side of the ohmmeter bat-
terv is connected to a tap cm'r(‘sponding
to 18 ohms toral. Shorting the ohm-

Fig. 6—Ohmmeter in RX10,000 position.

meter input terminals (4 and =) and
adjusting the Ohms Adjust control for
full scale on the meter prepares the
ohmmeter for external resistance meas-
urcment. Thus. il an external resistance
of 18 ohms is connected across the
ohmmeter input terminals the voltage
applied to the meter circuit will be one
halk the previous voltage and the meter
will read half scale.

Figures 4 and 5 illustrate the meter
conncections for the RXI00 and the
RX1.000 scales. These ranges ace ob-
tained by switching the selector arm to
the desired range. This operation inserts
the rcquircd resistors into the circuit as
shown.

In Fig. 6 the RX10.000 ohmmeter
simplified schematie is shown. 1 lere, an
additional 15 volt batterv is added to
the 1.5 wvolt batterv. Bv a suitable se-
lection of resistance values as shown,
and with the Ohms Adjust set tor full
scale, when a 180.000 ohm resistor is
connected to the ohmmeter in])ul ter-
minals the meter will read hall' scale

again. thus illustrating how o wide
range o resistance  ranges mav be
cHected.

In Tig. 7 is shown the simplified
schematic of the DC Current meter.
Here a tapped shunt is used. its in-

[Coutinned on puge 57]

%3.7K

1200
n

12K K
—AAAAN—A

4.2 1k2 420 120 42 12

o g 4 0
DT T

= s o< = S ° o e s S % o i
T 1 2 s g g 3§ = = = ES Switch s § g g = = = £ Switch
2 98 VY g e Q9 3 8 S Clesedon O e e 2 RS 8 S Closed on
SR 8 e B B9 15 4mp Only - = % 2 8 83 9 15A4mp. Only
Fig. 7—Instrument as a DC ammeter. Fig. 8—Instrument as an AC ammeter.
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consl;t\.\ant_ voltage

, /1

" Line ,fDu

by
NS L. A
=~ STINEMAN
; Chiet

Enginecr

MERIT COIL

&
TRANSFORMER
CORP.

ECAUSE of the increasing trend to-
ward the use of the constant volt-
tage line in commercial sound systems,
it is the purpose of this article to clab-
orate somewhat upon the advantages of
the constant voliage line over the old
impedance matching method, and ex-
plain some of the techniques and meth:
ods which mayv be emploved to most
effectively utilize this type of system.

PRIMARY SECONDARY
1w 8 OHMS
-

<
3w
-1
<t
5w —gé 5§—— 3.2 OHMS

(RATED POWER

T4P)
¢ z

Fig. 1—Constant voltage line trans-

former having primary taps to pro-

vide reduction in power in | watt
steps.

22

/

!

The Impedance Matching Method

In the impedance matching method
a series of speakers are coupled, by
means ol impedance matching  trans-
formers, to a definite amplifier output
impedance, such as a “500 ohm line.”
The disadvantage here, however, in us-
ing this method is that considerable
calculation mav be involved in higuring
the individual transformer impedances
r(‘quired to present a correct match to
the “500 ol Jine.” As an example, it
is not diflicult to calculate the individual
speaker  transformers impedunce  re
quired to match. sav hve speakers, each
drawing 5 watts of power to the 500
ohm tap of a 25 watt amplilicr. When
we recall the lormula for parallel im-
pedances, we obtain 2500 ohms for the
primary impedance of cach speaker
transformers.  However,  suppose  we
want one spcukor to draw 10 watts, one
to draw 3 watts, and the other two to
draw 6 watts cach. Here we become in-

16 OHMS
8 OHMS

k2 %Q 9(]

Fig. 2—Correct method of connect-

ing two 8-chm speakers to transform-

er secondary when used with constant
voltage system.

RADIO-TELEVISION SERVICE DEALER e

tibution S ystem

volved in some lengthv calculations in
artempting to select the proper individ-
ual speaker transformer matching im-
pedance.

The Constant Voltage Method

[t is here that the advantage of the
constant voltage line presents itself. In
the foregoing case. where unequal
powers arc involved. we simplv utilize
the constant voltage tap of the amplifier,
it it has one, or use an amplifier with
such a tap. and secure matching trans-
formers designed especially for use in
constant  voltage svsiems, preferably
transformers lmving prilnary taps to pro-
vide power adjustments in steps of one
watt. We then simplv connect to the 5
watt tap, or to the 6 or 10 wutt tap or
anv tap required to provide the com-
bination we desire, provided we load
the amplifier to approximatelv rated
output. Then. with transformers having

[Continued on page 56)

16 OHMS
8 OHMS

4 OHMS

Fig. 3—Incorrect method of speaker
connections when used with constant
voltage system described in text.
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tra Qalec... Extra Profite with

AUTOMATIC

ANTENNA ROTOR
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i Super Pin-Point Reception

There's sales magic in the Philco name . . . especially when it appears on this top quality, customer-
l : satisfying Automatic Antenna Rotor. Precision-designed for accuracy, ruggedly built for long,
; trouble-free life . . . the Philco AP-2 Rotor outmodes all other antenna rotating Jevices.
: ) The Philco AP-2 permits pin-point adjustment with sharp separation . .. turn the knob to the
i desired position and antenna revolves to the exact location chosen . .. automatically. It locks
' i firmly and will not drift or stray. Accuracy is not affected by changes in line volrage.

i

IT SELLS ITSELF!

Thousands of satisfied purchasers everywhere
have found the Philco AP-2 a perfect answer for
better pictures, and Service Dealers have found the
Philco AP-2 Automartic Antenna Rotor the per-
fect answer for new sales volume . . . greacer profits.

Order your stock of the AP-2 from your Philco
Distributor now.

Don'’t forget—every AP-2 you sell means more
Philco Share and Profit stamps—Free—More new
merchandise to sell at a clear 100% profit. Ask
your distributor about the 1955 Share and Frofit
program at once. There's money 12 it for you.

N PHILCO CORPORATION Accessory Division '\
s - Philadelphia 34, Pa. ‘ s

* PHILCO TUBES ~
IMPROVE THE -
PFERFORMANCE OF
X ANY TV OR
fé. I RADIO RECEIVER ° .-




~ PRECISION — ]

Series £-300
SINE AND BAUARE WAVE

SIGNAL GENERATOR

e (SIG AL PREGUINCY 34L]

LR 1%
Ak

e

: 1t
-4

," ¥
‘ /
(=)

PRECISION APPARATUS €O, INC
GLENDALE, L1, MY, URA.

1EVEL CONTROL

.

é

GENERAL SPECIFICATIONS:

% VARIABLE-FREQUENCY SINE-WAVE RANGES:
for testing audio amplifiers, low frequency RF amplifiers, etc.:
Continuous Coverage from 20 Cycles to 200 Kilocycles in Four Bands.
% VARIABLE FREQUENCY SQUARE-WAVE RANGES:
for analyzing audio amplifiers, wide-range amplifiers, efc.:
20 Cycles through 20,000 Cycles in Three Bands.
* FOUR FIXED, HIGH-FREQUENCY SQUARE WAVES:
for analysis of video and other wide-band amplifiers up to 20MC band-width:
50 KC — 100 KC — 250 KC — 500 KC steps.
% QUTPUT CHARACTERISTICS:

Variable Frequency Ranges: 0-2000 ohms, 0-10 volts RMS, flat within - 1 db.
Accuracy: 2% from 50 cps. to 200 KC. -1 cps. from 20 cps. to 50 cps.
Distortion: Less than 1% from 20 cycles through 200 KC.

20 KC Square-Wave Rise Time: .5 microseconds.
Fixed High Frequency Square-Waves: 0-250 ohms, 0-5 volts P-P
Rise Time: .05 microsecond Overshoot: Negligible
% TUBE COMPLEMENT: 1-5879, 1-6CL6, 1-6J6, 2-6AUS, 1-6BL7, 1-6AH6, 1-6X4.
% SEPARATE OUTPUT CIRCUITS: for the variabie and fixed frequency ranges. Dual
pifot lamps automatically indicate the active output jacks.
* TERMINATED, LOW-LOSS, HIGH FREQUENCY COAXIAL OUTPUT CABLE:
transmits the H.F. square waves to circuits under test, without distortion.
% EXTERNAL ‘SYNC' TERMINAL POST:
for synchronizing oscillograph horizontal sweep to H.F. square-wave.
% ETCHED-ANODIZED TUNING DIAL and PANEL: NO-glare, engine-turned dial finish
and soft-black panel field afford utmost visibility and ease of reading.

MODEL E-300: in black, ripple finished, portable steel case — 10V, x12x6".
Complete with tubes, coaxial output cable and operating manual.

Net Price *1 75¢°0

=
(( (e
Py

EXPORT DIVISION: MORHAN EXPORTING CORP.
458 Broadway, New York 13, U.S.A.
IN CANADA: ATLAS RADIO-CORP.
560 King Street W., Toronto 2B

J
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PRECISTON
— Fwnownces

(U NEW
BASIC TEST INSTRUMENT

...for Laboratory and Test Bench
...for Engineer and Technician

THE MODEL

E-300

SINE-SQUARE WAVE
SIGNAL GENERATOR
(AUDIO-VIDEO RANGE)

THE NEW SERIES E-300 has been especially de-
veloped to answer many modern electronic
amplifier testing problems which cannot be
handled with just the usual complement of
test instruments.
The Series E-300 provides accurate sine and
square wave signals for direct performance
testing of:

High Fidelity Audio Amplifiers

TV Video Amplifiers

Carrier Current Systems

...and other wide range devices, efc.

Sine-Square Wave Analysis, with the Series
E-300, streamlines amplifier test procedure
and assures more uniformly high standards
of apparatus performance, because sine-
square wave testing is a most reliable
indicator of:

Frequency Response

Phase Shift

Amplitude Distortion, etc.

The operating Manual for the Series E-300
has been especially prepared to describe
the basic techniques of sine-square wave
testing. The information establishes a foun-
dation that will permit the operator to in-
terpret sine-square wave-forms in terms of
frequency response, distortion, etc.

You may obtain this comprehensive Manual,
at only 25¢ per copy, to cover cost of print-
ing and handling. Write directly to factory.

PMC]AylaNAppcrcius Company, Inc.

70-31 84th Street, Glendale 27, L. I, N. Y.
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Part 2
by OSCAR FISCH

l\ the previous in tallment (March
1955) it was shown that a square
wave mav be considered as a combina
tion of a fundamental sine wave with
an infinite number of its odd harmonics.
In addition. the amplitude of each ol
these harmonics becomes smaller as the
order of the harmonic increases. The
fitth harmonic, for example. has an am
plitude ane fifth that of the fundamen
tal. The seventeenth harmonic would
have an amplitude one sey enteenth that
of the fundamental. Finally, cach har
monic must bear an “in phase” relation-
ship with the fundamental. By this is
meant that at the instant the funda
mental s beginning its positive half
cvele, each harmonic is also beginning
a positive hall cvele. Fig. 1 summar-
izes the previous statements in araphi-
cal form. Obviouslv, we cannot show
all the harmonies in such a graph, but
the odd harmonies up to the ninth are
shown. Thus, a perfect square wave 1s
obtainced when the three conditions out-
lined above are satished.

The square wave generator finds its
most important dpp]ic;ll’ion in the de
sion and testing of wide band ampli-
fiers such as might be found. for exam:
ple, in high fidelity audio amplifiers, or
in TV video amplifiers. In this connec
tion it should be observed that il a
square wave is led into the input of
such an amplifier, and il the output is

RADIO-TELEVISION SERVICE DEALER e

GENERATOR

then observed on an oscilloscope,
rapid diagnosis mav be made on the
overall characteristics of the amplifier.
Fig. 2 is a block diagram illustrating the
setup used In square wave testing.

In passing through the ampliher any
onc or more ol the following tvpes of

distortion might occur.

I. Amplification falls off at the low
frequency end.

2. Amplification talls off at the high
frequency end.

3. The phase relationships of the
component frequencies may be lengcd

-

,/m//

__FUNDAMENTAL (Fx1)

SQUARE WAVE

g

Conrtesy Precision Apparatus Co., Tue.

Fig. |—Square wave makeup. Note the decreasing amplitude of higher
harmonics, also phase relations of all components at start of cycle.
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relutive to cach other.

4. The response of the amplificr may
exhibit o resonant rise or a resonant dip
at certain frequencics.

5. Oscillation, or ringing. mav occur
where  resonant compensating  circuirs
are used, or where circuits have poor
ITANSICNL Tesponse.

From the previous analvsis, it can be
seen that anv of these deleets should
have an effeet on the shape of the
emerging square wave. ig. 3, for ex-

OSCILLOSCOPE ~_
AMPLIFIER
UNDER TEST
Y
square | THUL
WAVE > =
GEN.

Fig. 2—Block diagram of setup used
for square wave testing.

ample, illustrates graphically the change
which occurs when the fundamental
leads the higher harmonics.

Figures 4 through 71 show the re-
sulring square wave distortion lor var-
ious other conditions. In Fig. 4, the
curve of the top and hortom portions

Fig. 4—Frequency distortion (ampli-

tude distortion of low frequency com-

ponent}, no phase shift, produces
above pattern,

toward the zero line indicares poor low
frequency amplification, but no phase
shift. Fig. 5 of course is a repetition of
what was observed in Fig. 3, and is
caused by a phase shilt of the lower
frequencies. Notice that this produces
a tilt of the rop and borom portions of
the square wave. but no curvarare. Fig.

Fig. 5—Low frequency phase shift
produces above pattern.
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Fxl

FEXI OUT OF PHASE (LEAD)

\ 7\ \ f]
\ g fs i . A\ /
‘ vw \
\-./ < ~
7

Fig. 3-—Tilt in square wave caused by

6 shows the result of hoth phase and
amplitude distortion at the low Irequen
cies. Notice here that both tilt and

Fig. 6—Low frequency loss and phase
shift results in above.

curvature are present. In Fig. 7, the
curvature of the top and bottom away
from the zero axis indicates excessive

Fig. 7—Low frequency boost, or ac-
centuated fundamental.

amplification of the low [requencies.
Rounding at all four corners as shown in
Fig. 8 indicates reduced amplification
at the high frequencies but no phase
distortion ar these frequencies. Fig. 9
exhibits rounding at two of the corners
and indicates both phase shitt and loss
at the high frequencies. Fig. 10 indi
cates the output wave for very poor

RADIO-TELEVISION SERVICE DEALER e

phase displacement of fundamental.

response at both the high and low fre-
quencies. Fig. 11 is the result of ring:
ing or shock oscillation. This is usually
caused by peaking coils or transformers
which are not sulhcient!v loaded.

A comparison ol the more Familiar
frequency response curve ol Fig. 12
with the square wave response of the
same amplificr shown in Figs. 13A and
3B should help to throw a little more
light on the matter of the interpretation

|

Fig. 8—High frequency loss and no
phase shift results in above.

of square wave outputs. An examina-
tion of Fig. 12 indicates that this am-
plifier has a flat response Itom | ke to
10 ke; that trequencies below | ke are

|
|

Fig. 9—High frequency loss and
phase shift results in above.
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...for leading TV receiver
manufacturers

N

...for you

. - -

t DuMont there is only one

;S%a/n doad of @(a&%

The Da Mont label on the carton is
your assurance of top quality picture
tubes. Tube after tube, month after
month—at Du Mont there is only one
production standard of quality — the
finest. whether for leading TV re-
ceiver manufacturers as original :
equipment, or for you as a replace- R Y »
ment.

ALWAYS INSIST ON DU MONT PICTURE TUBES.
They cost no more than orainary pic-
ture tubes yet offer so much more in
deper.dability and performance.

oUMONT

ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J. Replacement Sales, Cathode-ray Tube Diwision
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Fig. 10—High frequency loss and low
frequency phase shift.

attenuated; and that therce is a boost in
the high frequency responsc between

10 ke and 100 ke.

Fig. |1—Damped oscillations.

The square wave test is made in two
steps. I'ig. 13 A shows the output when
a 100 cps square wave is fed in at the
input. I'ig. 13B shows the output when
a 1000 cps square wave is fed in.

& _ -
3 /-
a
I
=
v lr ! 4';
100 IKC. 1OXC. IOOKC.

cPS

Fig. 12—Typical response curve of an
amplifier designed to pass the fre-
quencies shown above.

Before proceeding further, a restate-
ment of the reason for this two-step
testing procedure is in order. For prac-
tical purposes a square wave containing

100 cPs 1KC f
SQUARE SQUARE
WAVE WavE

Fig. 13—Square wave representation
of Fig. 12.
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Various commercial sine and square wave generators. Top left is the Hickok

Model 710; middle left is the EICO Model 377; middle right is the Measure-
ments Corp. Model 71; and bottom is the Precision Series E-300.

the first 10 odd harmonics has sufli-
ciently steep sides and sharp corners for
almost anv application. We may take
it as a rough rule of thumb then, that
the highest component frequency of any
practical significance is about twenty
times the fundamental frequency (since
the 10th odd harmonic is actuallv the
10th harmonic if we count both odd
and even harmonics) and consider the
fundamental as the Ist odd harmonic.
Thus. when the 100 cps square wave
is used as an input, the component fre-
(uencies of anv significance range from
100 cps to about 2000 cps. Obviously
then the outpu[ wave can Sllpply us
with information for this [requency
range only.

A second check is now made with
a 1000 cps square wave. This will en-
compass the range from 1000 cps to
20.000 cps. It is most important to
keep this concept in mind in order to
avoid misinterpreting wave forms. Thus
merelv looking at a square wave on an
oscilloscope  and noting that it has
square corners, stecp sides, and a flat
top and bottom does not necessarilv
mean that a good low i'requency re-
sponse is indicated. It would mean
good low frequency response onlv if the
frequency of the square wave were low,
sav 60 cps. It would tell us nothing
about low {requency response if the fre-
quency of the square wave were 1000
eps.

Looking again at Figs. 12 and 13,
let us note the points of correspondence
between  the conventional displav  of
Fig. 12 and the square wave represen-
ation of Fig. 13. From Fig. 12 we
notice a falling ofl of low frequencies
below 200 eps and a boost in the highs
at 20 ke. The drop in low frequency

RADIO-TELEVISION SERVICE DEALER e

response is indicated in the square wave
by the curvatare of the top and bottom
portions in I'ig. 13A. The square wave
shows something that the response curve
does not and that is the presence of low
frequency phase distortion. This is in-
dicated by the tilt of the top and bottom
portions of the square wave. The high
frequency boost shows up in the square
wave as an overshoot at diagonallv op-
posite corners of the square wave.

Trouble Shooting TV Receivers

It will be recalled that one of the
hields in which the square wave genera-
tor mav be used is that of TV video
amplifier checking. Here it oflers the
possibility  of  quickly  determining
whether or not the cause of poor pic-
ture quality lies in the video amplifier
scction ot the receiver. It must be ad-
mitted that for the simpler and more
obvious tvpes of trouble the expense of
a square wave gencrator would not be
warranted.  Tlowever, in the case of
elusive troubles such as intermittents.
changes in value of components under
operating conditions or open bvpass
condensers, the square wave generator
may prove to be a valuable time saver.
\s with any other test instrument, or
perhaps even more so, to achicve the
most effective results the serviceman
must be aware of the capabilities and
the limitations of the instrument. He
must be able to draw conclusions from
the evidence presented by his test equip-
ment. Let us examine, therelore, the
important lfactors on which the tech-
nique of square wave testing of video
amplificrs is based.

To begin with, the technician must

[Continued on page 60]
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BOB DARGAN
and SAM MARSHALL

by

Part 5

N the previous installment the prin-
ciples of high level demodulation

were deseribed whereby the colordiffer-
ence signal ourputs were provided by
demodulating the chroma signal on the
R-Y, B-Y. and G Y axes (Fie. [ . \s in-
dicated in the figure the 3.58 ¢ refer-
ence signals are fed into the grids of
cach demodulator. Also. bv means ol a
precision translormer the correct ratios
ol color-difference  signals made
available at the demodulator outputs to
drive the three grids of the picture tube.
Finallv, because the chroma signal s
fed into cach plate circui high cnough
chroma signals are emploved to drive
the picture tube grids directlv.

A clearer understunding of hich level
3-tube triode demodulation man perhaps
be obtained by a studv of Tig. 2. Tlere
we show an equivalent circuit diagram
at_the lefr of the figure as C\). along
which are developed the plate voltages
for three different chroma sienal condi-
tions. The chroma signal is shown ap:
plied in series in the plate circuir as
By Inothis illustration we arbitrarils
assumme a maximum peak chroma signu‘]
value cqual to the battery voltage B. Of
course this value mav vary between zero
and the maximum peak. The demodu-
lated signal output which appears across
the load resistor R, s off at
Point \.

The three different signal conditions
referred to above are:

1. No chroma signal (Case 1.)

2. Chroma Signal (E,) in phase
with the 3.58 mc signal on the control

grid (Case 2.)
3. Chroma signal 180° out of phase
with the 358 me signal on the control

arid (Case 3).

are

taken

Case 1

Here we observe a plate voltage +B
for the time intervals from (OQ) to (1)
and (2) to (3). During these time in-

30

mn

MINANCE Systemas

Coloy TV
Receivew

70
X203 B-Y
| DEMODULATOR aliZiz) %?%
gHgf?OMA
IGNAL PRECISION X114 R-y — ]
e | DEMODULATOR FiLTeR GRRE/%
TRANSFORMER
X.67 5] G-y FILTER o
DEmGhULaTOR [ FILTER [—> areew

A

3.58 MC.
REFERENCE OSCILLATOR

Fig. 1—Block diagram of high level 3-triode demodulator.

tervals the tube is in a non-conducting
state. This non-conduction is brought
about by the high “C” bias the tube
develops as a grid-biased amplifer: this
bias being brought about bv the 3.58
nie reference signal voltage applied to
the control grid.

During the intervals between (1) to
2) and (3) 1o (4) the positive 3.38
nie pulse is high enough ro drive the
tube into conduction. This results in a
plate current I, as shown. As a resubt
of this plate current a voltage drop takes
place across R, which is opposite in
polarity to the batterv voltage. Tor the
particular, values shown in Fie. 2 this
voltage drop is equal to the battery volt-
age, and the voltage at point A drops to
zero. In the above described action the
m-off Cconduction-nonconduction) he-
havior ol the tube is like a switch. We
assume, for this analvsis. that the tube
acts like a “short” from plate to cathode
when it conducts. and an “open-circuit”
when it is non-conducting.

The wavelorm shown in Case 1 re
solves itsell into an average voltace.

RADIO-TELEVISION SERVICE DEALER e

Ey which is shown in the hgure. We
shall now sce how this average voltage
varies for dilferent values of applied
chroma signal.

4
ARy,
203 X
| CHROMA

/ )
/ ISIGNAL
/(8) /

L 2500114 X CHROMA

R-Y AXIS
A

o A CHROMA ;S’G’V“L
SIGNAL ( /(C) S/GNAL,
67 !
I
kb N | e
B-y SiGNAL © B-v
AXIS
/ 34°7
G-Y AXIS

Fig. 3—Vector presentation of high
level 3-tube triode demodulation with
chrome signal multiplying factors.
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TUBE CONDUCTS DUE TO 3.58 MC.
PEAK PULSE ON GRID -, /S—A%i
(0) -2 - (3)1(4) onthode PG,
¢ ¢ con%gﬁng | No/ngcanduc | co%%cfmg signal condition.
A A . Also applies to
g g = < quadrature con-
Ly R ] i [l = dition where
S g
= T £g (chroma
@ %E P I=1 Ear  signal ) is 90°
| _ | = VA 270° with
Y ST o o
! espect 1o
(6ROUND) ‘«I‘=I '/3,53 X 195> |‘ (average) 3[)5(,‘8 me.
@ { ' Sec. o sampling signal.
T (0) (1) (2) (3) (4)
+8
X
= g CASE 2
R, g I N Y Y _éjf_ Eg (chroma )
=T I ! = L 42~ s in phase with
W (GROUND) _ grid and has a
} = § Vs =gl { Net peak amplitude
358 — IS Average average)  equal to B
_— =
REFER- = -8 —4 ==
ENCE T | I
SIGNAL e H;O) (/i_(g) (3) f;) CASE 3
ks A Eg (chroma )
- Luv £ is 180° out of
= é?s A3 phase with grid
(A ) SIS /4¢ signal and peak
70 s amplitude is
(GROUND) (B) (a/verage) equal fo B

Fig. 2—Voltage at point "A" for various values of chroma voltage Ej.

Case 2
W the incoming chroma signal is in
phase with the 3.58 me sampling signal

pulse it will have the POI‘H]KV 911()\vn by
the arrow marked Case 2 in Fig. 24,
During the intervals (1) to (2) and (3)
o (4) the the
plate, which is equal to “B”, plus the

increased voltage on
Fr peak will increase the plate current
(in this case to twice the original value)
and the voltage drop across 17, will be
rwice that of before. Adding this neg
ative voltage drop to the positive voltage

of the buatrery will result in a voltage
appearing at point A\ equal to =B, The
absolute average voliage of this wave-
form is somewhat greater than tor Case
I. Howcver, as measured from the zero
voltage  reference which s at
oround potential, the net average plate
voltuge at point A will be Fa, which
is lower than in Case 1. Thus. a pos-
itive eoing chromu signal results in a
reduced value of average plate voltage
ar point A\

A study ol
this up clearly.

line

2-Case 2 will show

Fig.

REFERENCE OSCILLATOR

& o R-Y 0
7 DEMODULATOR [~ >| FILTER G@?E/g
/ Ry § (2R;)
<
13° l
CHROMA L— B+
SIGNAL PRECISION ' E—» GRng/v
= - >| FILTER ;
TRANSFORMER A é GRID
< Ry
|
Y
l_ 8+
70
B-Y
T ——I—+-———>HLTER BLUE
ey=1.14 ¢4 DEMODULATOR J - GRID
A Ry S(52Ry)
[T — S{22 Ry
Lz
3.58 MC.

BF

Fig. 4—Block diagram of high level 2-tube demodulation.
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Case 3

If the incoming chroma signal is

180" out of phuse with the 3.58 me

sampling pulse it will have the polarity
as shown bv the arrow marked “Case 37
in Fig. 2. During the intervals (1) to
(2) and to (4) the applicd plate
voltage is oppuosite to the lmm v voltage
and no plate current will flow. There
will be no voltage drop across R, . and
the voltage at point A will be equal to
the battery voltage +B.

This is the same voltage that s
present at point A when the tube is in
its non-conducting state and is shown
[A3. Thus, when the
chroma signal is necgative the average
plate voltage at point \ is greater than
the value Tor Case 1 when no chroma
signal is present.

From the above analvsis it is obvious
that the average voltage developed
point A increases and decreases with the
phase and amplitude of the applied
chroma signal. This  variation  takes
place around the average value ol the
voltage at point A cstablished by zcro
chiroma signal.

Further clarification of high level 3-
tube triode demodulation can be ob
tained by a studv ol Fig. 3. Notice that
the 3.38 e demodularing axes coincide
with the R-Y, BY. and G-Y axes. No-
tice also that before the chroma signal
is demodulated by these respecrive axes
the vector rcpruemino it is amplihied
bv the following factors:

(a) 2.03 (Fm obtaining

shown at A,
(b)) .14 (for obtaining
(e

das meoming

BY as

R-Y as
.\ho\\ n oat B

.67 (tor obtaining
shown at C.)

With these operations performed on the
chroma signal. the relative amplitudes
of the BY. BY. and G-Y demodulated

fileered outputs will be correct.

GY

High Level 2-Triode Demodulation

\ variation ol high level demodula-
tion emploving two triodes is shown in
block diagram Torm in Fig4. The op
cration of this demodulator is as tollows:

I—=The chroma signal is fed into a
precision transformer where sig-
nal transter is effccred to the R-Y de-
modulator and the signal applied to the
BY demodularor is 1.4 times this value.

2\t the same time sampling pulses
from the 238 e oscillator are applied
1o both demodulators with phase angles
ol 13° for the RY demodulator and
777 Tor the BY demodulator.

3-The BY sional s taken oft the
Y demodulator. the B-Y signal s
taken off the B-Y demodulator, and the
G-Y sienal is taken off the cathode
resistor By the latter being in common
with both demodulators. The plate lead
resistor of the R-Y demodulator is 2 x

[Continued on puge 59]
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the

Answer
Man

by Bob Dargan

Do you have a vexing problem on the repair of some radio

or TV set? If so, send it in to the Answer Man, care of

this magazine. All inquiries acknowledged and answered.

Note: Only communications with Radio-TV Service Firm letterheads will be
considered and answered. Please indicate make, model, and chassis number

of receiver.

Mr. Answerman:

I am having trouble with a no hori-
zontal and vertical svnc condition in a
TV receiver. I have traced the sync
pulses to the grid of a 12AU7 sync
clipper stage where the signal voltage is
about 50 volts peak to peak in ampli-
tude. The signal at the plate circuit
should be about 30 volts peak to peak
with a good portion of the video in-
formation removed. However, it is very
much smaller than this. In fact the
signal is so small T have to increse the
gain of the scope considerable to see it
at all. The plate voltage is a little higher
than called for in the service literature
being about 36 volts. The components
and tube in this stage have been thor-
oughly checked and some have even
been substituted for. Enclosed is a dia-
gram of the circuit.

Where do vou think I mav have
slipped up.

W. T.
Chicago, 111.

From the schematic supplied, Fig. I,
it can be noted that the plate voltage
called for is 25 volts and as stated in
the letter was found to be 36 volts. This

B+ 110V

2 12AU7
SYNC CLIPPER

Fig. |—A sync clipper stage where
the video information should be
partially removed.

would indicate that the tube is not
conducting. It can be conclusively con-
firmed by measuring the voltage at the
tube socket terminal 1 with the tube
removed. It will undoubtedly be found
that the voltage at the plate terminal

RADIO-TELEVISION SERVICE DEALER e APRIL, 1955

will be the same with the tube in the
socket and with it removed. If the tube
were conducting the voltage would be
lower than when the tube is out of the
socket Copen circuit voltage). This is an
important test of tube conduction when
there is no cathode resistor in the cir-
cuit. With a cathode resistor it is just
a matter of measuring for cathode volt-
age to determine if the tube is conduct-
ing as shown in Fig. 2. Also measuring
the de voltage across the plate load re-
sistor will indicate whether the tube is
drawing current or not.

However, in this case with the 18K
resistor to ground, a certain voltage
would be found across the 47K plate
load resistor in either case. This would
be because of the dc current flow
through the series 18K resistor to
ground with the tube out of the socket.

B+
+

VOLTMETER

VOLTMETER

Fig. 2—Measuring voltage drops to
determine if a tube is conducting.

Probably the fact that a small wave-
form was available at the plate of the
tube along with plate voltage was mis-
leading. It is suspected that the cathode
circuit is open and the waveform ob-
tained at the plate element was due to
the signal being passed through the grid
to plate internal capacitance of the tube.

It is suggested that the tube socket
be closely examined, particularly the
cathode pin #3. Probably this pin has
been spread or damaged so that contact
is not being made. This happens occa-
sionally.

Dear Mr. Answerman:

Can you suggest an easy way to con-
nect up two TV reccivers to operate
from the same antenna so that there is
no interaction between sets.

S.D.
San Diego, Cal.

The two set coupler shown in Fig. 3
will permit two TV receivers to operate
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from the same antenna simultancously
and provide the same signal strength to
each recciver input. Most important is
the fact that it avoids upsctting the
antenna to tuner match and at the same
time prevents interaction between the
two reccivers on all channels.

ANTENNA
300-0HM LINE

RECEIVER RECEIVER
No. 1 No. 2

Fig. 3—A 2-stage coupler that will
work well for UHF as well as VHF

antennas.

The coupler attenuates the signal to
cach receiver to approximaetly one third
ol the sirength provided by the antenna.
This is usua] y sufficient signal strength
10 operate with. Within a 30 mile 1ad1us
this coupler will perform verv satis-
factorily providing sufficient signal for
receivers of recent vintage.

The antenna divider is designed to
use 300 ohm transmission line and il
care is employed in the construction to
obtain a svmmetrical Javout it will work
for UUIF tuncrs as well as VHFE re-
ceivers. The resistor must be non-induc-
tive and a matched set should be
obtained by checking a number of re-
sistors. It is more important that the
resistors be matched than it is that thev
equal the required values.

Of course, excellent two sct couplers
are available commerciallv and thev will
save the technician the time of bother-
ing to obtain and fasten the resistors as
well as provide a shielded compartunent
tor the components. This is important
in arcas where auto ignition noisc is a
problem.

Dear Mr. Answerman:

I have run into something that has
me stumped. Ilow is it that some 1B3
rectifier tubes will work in certain TV
receivers and not in others. Yet, on a
tube checker they test normal.

W. C.
Pliludelphia, Pa.

This is most probably because of the
design of recent production 1B3-GT
tubes which may have pins 3, 5, 7 and
8 tied together internallv. Some TV
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receivers using voltage doublers may
have pins 2 and 3 tied together at the
socket to reduce corona effect. The fila-
ment winding on the transformer is
shorted out it tubes with the above men-
tioned construction are placed in the
socket.

Also, some TV models employ pins
3,5 and 8 for tie lugs to mount filament
dropping or isolating resistors on. The
use of the above designed tubes will
result in the shorting out of these resis-
tors. This can be seen from an examina-
tion of Fig. 4. When a 1B3-GT tube is
replaced in a receiver using filament
dropping resistors or other connections
at the 1B3-GT socket, pins 3, 5 and
8 of the tube should be checked to de-
termine it the tube has internal connec-
tions to pin 2 or 7. If these connections
are found, the wiring of the tube socket
must be cxamined to ascertain if the
use of the tube will cause a short circuit
to anv of the circuit connections. If this
occurs, the offending pin or pins on the
tube must be clipped off.

IN’TERNAL CONNECTIIONS

/
INTERNAL CONNECTION

Fig. 4—Internal connections of some

newer |B3-GT tubes.

Present production of 1B3-GT tubes
gencrally has pin 5 in the base but it is
not connected to any element in the
tube. Therefore, it will not necessitate
the removal of this pin as indicated
above.

The above intormation has become
important since it has already cost manv
hours of wasted labor bv technicians
trving to determine why a particular
recciver has no high voltage.

Dear Mr. Answerman:

I have often wondered if there is a
suitable method of checking a long
antenna lead-in for a break. It is not
very desirable to have to climb to the
top of the antenna to hook on a jumper
so that the lead-in can be checked with
an ohmmcter.

L.H.E.
Owensboro, Ky.

My suggestion is to permanentl_v con-
nect a 100,000 ohm resistor across the
lead-in terminals at the antenna. Then,

RADIO-TELEVISION SERVICE DEALER e

it there is any question about the Jead-
in it is only a matter of measuring the
resistance of the lead-in at the TV re-
ceiver. This is shown in Fig. 5.

ANTENNA
ELEMENT

:f?ESISTOR

/

7/

ANTENNA
ELEMENT

ANTENNA
LEAD-IN ~

AT TV RECEIVER

OHMMETER

Fig. 5—The connection of a 100K

resistor at the antenna provides an

easy means of checking the lead-in
for breaks.

Generally, the employment of a re-
sistor at the antenna does not cause a
reduction in signal strength provided to
the receiver since it is so large in value.
However, in locations near the ocean
the corrosive effect of the atmosphere
will cause a reduction of signal strength
after a period of time. Becausc of this
it should be used with caution in those
installations, subject to salt water condi
tions, which are alwavs a special prob-
lem anyway.

Dear Mr. Anuswernan:

Is there a wav to repair the caps on
the 6BQ6 tubes when they become
loose? Radio solder will not stand the
heat and the caps soon become loose
again.

F.C. V.
Chicago, I

The extremely high temperature de-
veloped in power tubes such as the
6BQ6-GT gencerally causes the loosen-
ing ol the top Ldpb This tube in manv
cases “runs hot” and the resultant tube
life is thereby greatly reduced. In many
TV reccivers the tube is operated at its
maximum capability. The replacement
of this tube when it fails with a 6BQG6-
GTA or a 6BQ6-GA will greatly elim-
inate this loosening of the tube cap and
reduce early repeat failures.

The 6BQ6 GTA and GA tubes use a
larger class bulb which mecans that it
will radiate the heat easier and operate
cooler. A special mica is used with a
new processing technique to permit

[Continued on page 61]
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TIIIS installment is devoted to three
agc problems involving different age
systems.

Shaw-X224

The receiver was turned on and a
bad age condition Coverload) was ob-
served, The first and sccond video if
amplifiers V106 and V107 (Fig. 1)
and the rf amplifier were next replaced
individually but had no cftect. V112 A
and B, the agc and sync separater tube
was next replaced but also had no
cffect. The age centrol R156 was neat
adjusted but without eflect. A voltage
check was now made at pin 21 of
VI12A which is the age take-off point.

The Work Bench

by PAUL GOLDBERG

This Month:

AGC PROBLEMS

The meter measured about 12 volis
negative with no signal on the antenna.

At this point a study was made of
the diagram. It was noted that this was
a variation of a peaked age system.
When the composite video signal ar-
rives at pin 27 of V112 B, only the
horizontal svnc pulse will cause it to
conduct because of its bias. This is of
course the normal function of the sync
separater  tube. The cathode voltage
which varies in accordance with the
size of the horizontal svnc pulse at the
grid of V112B is fed 10 pin 22 of
VI112A, the age amplilicr 1ube. The
more  positive the voltage at the grid
of VI12A, the greater the plate cur

rent flow. and thus the greater the
negative uge voltage drop across R154,
the age load resistor. An age control,
R156, functions in the cathode circuit
of VII2A as a regulator of the age
voltage developed.

Knowing these facts, a voltage check
was made at the plate of V112B. Here
the voltage was substantially correct,
Next a voltage check was made at the
cathode of V112B. The voltage meas-
ured 21 volts negative instead of 30
volts negative (with no signal on the
antenna.) This was it. The 21 volt
buss was next checked and was found
to measure correctly. Thus there was
no voltage drop across R160, 470N,

V3 V4
= 64L5
AP V110 6CB6 VIDEO & AGC. DET.
6465 3rd. VIDEO
IF
1st. VIDEO
V106 V107 AME
6CB6 6CB6 ,_| \f/?JFf
st L. ond LF, ‘ F
© vi2B A
- 12407
T . 1st. SYNC SER :
> 12AU7 A.6.C. RECT. 8
A.G.C. AMP ) e
~, = 2nd. VIDEO LF,
RENUYIVY 5
’ T
S o3
< .22 l
6CB6
ist. VIDEO LF.
Shorted won .
_ T Leaking
Fig. |—Partial schematic of Shaw X224 receiver. Here Fig. 2—Partial schematic of Emerson Chassis No.

a small difference in grid voltage from the normal turned
cut to be the real clue.

RADIO-TELEVISION SERVICE DEALER e

120163D. In this receiver faulty operation was caused by
a slight leakage in the LF. transformer.

APRIL, 1955 35



R160 was then resistance measured
and was found to mcasure zero. CI137,
22 uf was in parallel with R160 and
we obviously assumed that this con-
denser was the cause of the trouble.
C137 was then clipped out of the cir-
cuit and resistance checked. It was
found to be completely shorted. Re-
placing the .22 uf condenser, we ad-
justed the age control and the receiver
now lunctloned properly.

It can be seen that because CI137
shorted, the voltage on the grid of
V112A became less negative by 9 volts
(=30 V to -21 V) causing the higher
plate current and the negative cutoff age
condition of —12 volts.

Emerson Chassis $120163D

The receiver was turned on and it
was immediately noted that there was
a video overload condition. Referring
to Fig. 2 V1 and V2, the first and
sccond video if amplifiers, V21, the f
amplifier, V4, 6AL5 video and age de-
tector, and V9, 6AT6, part of which is
the age clamper, were all replaced in-
dividually but had no cffect on the
trouble.

The diagram was then consulted and
it was found that this recciver uses an
age detection system with delaved age
provided for the tuner. This is accom-
plished by an age detector (V4 pins 2
and 5) which is used to rectify the
positive half of the modulation envel-
ope and is Leved with the negative
sync pulses above the average de. This
voltage is superimposed on the average
dc voltage developed by the video de-
tector (V4 pins 1 and 7) across R17—
4.7K. Thus fundamentally, the dc out-
put of the video detector is being used
for the video if—age voltage.

Knowing this an age voltage check
was made at point “Q” to ground. The
meter measured three volts positive.
Here was trouble. The age lead was
then clipped at point “Q” and a voltage
measurement was taken at point “T”
to ground. Again the meter read three
points positive. Obviously, the first and
second video if amplifiers were causing
some trouble. A voltage check was now
made at pin 1 of V2 and the lead was
now clipped at point “T”. Again, the
meter read threc volts positive. V2,
6CB6 was removed from its socket as
a final check. A voltage reading again
showed three volts positive at V2’s con-
trol grid. Thus, with evervthing clipped
from V2’s control grid circuit, the sec-
ond if transformer T2 seemed to he the
cause of the trouble. The grid side of
T2 was next clipped from the circuit
and was found after measurement to
be leaking threc volts primarv to sec-
ondary. T2 was then replaced with a
new if transformer. Everything we had
clippcd was then resoldered and the
receiver was then turned on and per-
formed normally

36

vaor V202
6066 6CB6
1st. LK 2nd.LE

1 15KC.
A '\ PULSE

V204

V218
Vo BAUE g
Q AGCAMP  iok

% CON/TROL
y/
+270V. i( §
R300 R303 i
3 MEG. 100K
RE AGC. = ’5
S
N .
e . Disconnected
T201 4
V. H.V. TRANSF

e

AG.C.

Fig. 3—Partial schematic of Du Mont RA-306 receiver. Here, an unusual
break in the output transformer lead caused by faulty soldering produced
an unusual agc condition resulting from the keyed system used.

DuMont RA-306

The receiver was turned on and it
was observed that there was a severe
video overload condition. Adjusting the
age control R303 and the rf-age delay
control R300 (Sec Fig. 3) had no ef-
fect. The age amplilier V218, 6AUG,
the first and second video if tubes,
V201 and V202 and the rf amplifier,
V101, 6BK7 were all replaced individ-
ually but had no citect. The G6ATG,
V210 whose diodes act as the age de-
lay tubes were also replaced but had
no effect.

Reference to the diagram revealed
that this was a keyed age system with
delayed age for the tuner. The com-
posite video signal is fed from the plate
circuit of the video output tube, V204,
12BY7, to the control grid of the agc
tube V218. Arriving simultaneously
with the horizontal svnc pulse Conly
the horizontal sync pulse of the com-
posite video signal is used to trigger
the age tube) at the control grid ol
V218, is a positive pulse from the
H.O.T. at the plate of V218§. The bias
voltage of the age tube is so arranged
as to allow it to conduct only on the
simultaneous arrival of the positive
pulse at the plate and the horizontal
sync pulse at the control grid. V218’s
platc current causes a ncgatlvc voltage
drop across its plate load, R222, lOOK
This negative voltage drop is thc age
voltage (the greater  the horizonta]
sync pulse thc greater the age voltage
drop) hich is fcd back to the Brst and
second video if amplifiers. To prevent
age action on the tuner on weak signals

RAD!O-TELEVISION SERVICE DEALER e

a damping diode V210B and bucking
voltage are cmployed.

With these facts in mind, a voltage
check was made at the age test point
P204. Instcad of 7 volts necgative as
the diagram called for, a voltage read-
ing of less than one volt was read on
most channels. The if-agc buss was
then clipped at point X and a voltage
measurement was again taken at P204.
The meter again read approximately
one volt negative. The lcads weve then
re-soldered at clipped point X. The scope
was next set up and a pulse check
was made at the plate, pin #5 of V218.
No 15 ke pulse appeared on the scope.
Here was the trouble.

A pulse check was next made at the
high voltage transtormer side of C215
the pulse coupling condenser. Here
again, no pulse showed on the scope.
It seemed improbable that trouble
could occur in the high voltage trans-
former to only affect age and not the
high voltage. A waveform check was
made nevertheless directly at terminal
4 of the high voltage transformer.
Again no pulse could be viewed on
the scope. Terminal 4 was now cxam-
ined and the pigtail was found to be
disconnected from the terminal. The
transformer pigtail was next resoldered
to terminal 4. The receiver was turned
on, the age controls were adjusted and
the receiver now functioned properly.

The high voltage was not all ected
because, although the pigtail was dis-
connected from the terminal, it is made
up of two thin leads which were never-
theless soldered together.
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Radio-TV Service Dealer Yideo 3 Servicing Systems® Data Sheets

6AUS
HOR. OUTPUT

Mfr: Fada Model No. S4C20

Card No: S4C20-1
Section Affected: Raster
Symptom: No high voltage

Cause: Shorted condenser

What To Do:
Replace: C52 (.01 uf)

6AUS
HOR. OUTPUT

Mfr: Fada Model No. S4C20

Card No: S4C20-2

Section Affected: Raster
Symptom: Intermittent high voltage

Cause: Defective resistor

R83
What To Do:

Replace: R83 (8. 2K)

Mifr: Fada Model No. S4C20

Card No: S4C20-3
Section Affected: Pix
Symptom: Video Overload

Cause: Leaky condenser

What To Do:
Replace: C4 (120 uuf)
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Radio-TV Service Dealer VYides Speed Servicing Systemi® Data Sheets

75
HORIZ QUTPUT TRANSFE.
&

' Mfr. Fada Model No. S4C20

§ Card No: S4C20-4
- T0 PIN No.5 ion Affected:
OF 6AL5 Section ected: Sync

HORIZ. PHASE DET. Symptom: No horizontal hold
\
1\ Cause: Open H.O.T. feedback winding (terminals
No. 1 and 2)
—o- AN
@ 6.8 K What To Do:
I‘Oﬁ#f Replace: Horizontal output transformer (T5)
vi7
- 504
;/’/ L.V. RECT.
Mifr: Fada Model No. S4C20
Card No: S4C20-5
Section Affected: Pix and sound

285 V. ) .

Sympton: No pix, no sound
< .
Cause: Open resistor
150
What To Deo:
P g
40 uf 40 R55 Replace: R55 (2K)
uf
140V,

-1[”
||”

Mir: Fada Model No. S4C20
204

5 Card No: S4C20-6
I( | Section Affected: Pix and sound

Symptom: No pix, poor sound
® R126

2596257

(%3
.

>,
S

Cause: Open resistor (and/or) leaky condenser

What To Deo:

Replace: R126 (56K)
Check: C20A (20 uf) for leakage

285 V.
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Radio-TV Service Dealer Video Speed Servicing Systemi® Data Sheets

FEMALE MALE
SOCKET

Mir: Silvertone Model No. 173-16
Card No: ST 173-1
Section Affected: Raster

Symptom: Width collapses intermittently

R70
Cause: Resistors change in value
T0 SCREEN |
OF 686
What To Do: V17 R68
Replace: R68 (4.7 K), R70 (4.7 K). HOR. OUTPUT
B8+
Mir: Silvertone Model No. 173-16 BEEEA
Card No: ST 173-2
Section Affected: Sound and raster T
Symptom: No sound, no raster (no B+)
L 1®
\

Cause: Open resistor in B- circuit

\‘ Y
, V20
What To Do: £ 29 504
Replace: R29 (60 ohms) RECTIFIER

SOUND AND VIDEO
/

, FOCUS COIL
Mfr: Silvertone Model No. 173-16 Z/ _,VWW\/\__ -
Card No: ST 173-3 B+ R31
Section Affected: Sound and Pix
Symptom: No sound, no pix :: ::, F%gUKS
Cause: Open resistor on B-L circuit c1¢ c10
20 20
What To Do: uf Mt
Replace: R31 (2.5 K) 8>

L WV

000 0
s ¥y >l
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Radio-TV Service Dealer

@ @
V15
6ALS — >
HOR. PHASE
DETECTOR e
® ®
27K e 005 uf
27K ! T

3 L

L
-

TO H.OT.

Yides Speed Servicing Syslemsi® Data Sheets

Mir: Silvertone Model No. 173-16
Card No: SI 173-4

Section Affected: Sync

Symptom: Horizontal hold critical

Cause: Leaky phase detector coupling condenser

What To Do:
Replace: C39 (.005 uf)

104 o

RN

Mfr: Silvertone Model No. 173-16
Cardo No: SI 173-5

Section Affected: Sound

Symptom: No sound

Cause: Open B resistor

What To Do:
Replace: R50 (3250 ohms)

V14 A
Y%e12BHT
VERT. BLOCKING OSC.

®©

R41

=4
VERT. HOLD —~
CONTROL

40

Mfr: Silvertone

Card No: SI 173-6

Model No. 173-16

Section Affected: Sync
Symptom: Vertical hold drifts out of range

Cause: Resistor increases in value

What To Do:
Replace: R41 (1.2 meg)
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TV FIELD SERVICE
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Unusual

TUBE TROUBLE

by ARTHUR COLEMAN

LL servicemen will agree that about
90% of the TV service calls arc
tube troubles. They also will agree that
many times they have pulled chasses
into the shop only to find to their amaze-
ment that a tube was at fault.

This writer has chosen six unusual
troubles which he hopes will demon-
strate the value of the proper diagnosis
of tube troubles.

Emerson 120169B

Trouble: Vertical Range Drifts
Normally, the 6W6 (V-19) in Fig. 1
would not affect vertical range. How
ever, in this case, pin $1 (N.C.) 6W6
is used as a tie point and pin 41 is leak-
ing to pin 18, the cathode. The leakage
becomes greater as the 6W6 heats up.
The leakage resistance, as can be scen
in the diagram, is in parallel with the
vertical hold; thus causing the vertical

drift.

V209 V210
6ALS 65J7
SOUND 1st. SOUND
DETEGTOR AMP
V225
6ALT
MAGIC EYE

Fig. 2—Trouble caused by 6ALS.

Dumont RA-103C

Trouble: Intermittent 60 Cycle Hum

All the tubes were tapped and
checked individually but the trouble
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Fig. |—Partial schematic of Emerson 120169B. Leaky 6W6 causes vertical
range to driff. Leakage is between pins | and 8.

could not be found. Ilowever, when
the 6AL7 (Fig. 2) magic eye tube was
tapped the hum would appear imme-
diatelv. Thus, we cannot disregard the
6AL7 as a tube that can also cause
trouble. In this case there was an in-
termittent cathode to filament short caus
ing the 60 cycle hum.

V10 V11
545 6Vo

Fig. 3—Trouble due to glass tube.

Motorola TS95

Trouble: Vertical Buzz at Minimum
Volume Control Setting

The serviceman changed the vertical
tubes (Fig. 3) but neglected to change
the audio tubes. The trouble was that
a glass 6J5-GT was being used instead

APRIL, 1955

of a metal 6]5. The vertical section of
this receiver being physically close to
the audio section, a vertical buzz was
picked up by the unshiclded 6]5
(V10).

V201
-6AU6

TUNER

1st.
SOUNDLE

V205
6AU6
1st.VIDEO
LF

V206
-6AU6
2nd.VIDEO
LE

Fig. 4—Misalignment due to tube.

Dumont RA-111

Trouble: Weak Sound
This trouble was caused bv V205—
Fig. 4, the first video if, 6AUI6. This

[Continued on page 55]
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JFD Interference Filter

JED has developed an interference
filter to eliminate “venetian blinds”
from the TV screen. 1t reputedly
wave-traps TVI caused by adjacent
channel and spillover signals, though
it cunnot solve the co-channel prob-
lem. Its 35 db attenuation factor is
suid to be very effective in deuling
with adjacent channel and spillover
interference. TFor info, write: JI'D
Mfg. Co., 6101 16th Ave., Brooklyn
1, N. Y.

S-R Tuner

The Sargent-Ravment Co., 1401
Middle Harbor Rd., Oakland 20,
Calif., has announced the SR-808
I'rofessional Tuner Tone Control.
Outstanding features include dual
concentric Bass, Treble and Volume,
allowing extreme flexibility. Bass
can be varied plus or minus 12dé
while independently operated tap
control varies turn-over point and
vrumble filter. Treble can be varied
plus or minus 12db while independ-
ently operated “M”’ derived low pass
roise filter chops 4 positions at a
rite of 26db per octave.

Walsco Indoor Antenna

The Walseo ““Star’’ offers a built-
i, electronic rotating and tuning
control. Turning the control changes
the directivity by selecting the cor-
rect combination of elements for
each channel. External interference
is reported mnoticeably reduced or
eliminated without moving or twist-
ing to find the best uangle. For
additional information write directly
to Walseo Electronies Corporation,
3602 Crenshaw Boulevard, Los An-
weles 16, California.

Jensen Strong Box

Jensen Industries, 7333 W. Har-
rison St., Forest I"ark, Ill., is offer-
ing needle retailers a special deal:
with any assortment of ten Jensen
diamond needles, Jensen will ship
the order in the gray metal strong
hox shown above at no extra charge.
The dealer keeps the strong box and
can then use it for storing the dia-
mond needles or as a eash box.

Tru-Ohm Res'stor

Tru-Ohm Products, Division of
Model Eng. & Mfg., Inc., announces

new jobber resistor for TV re-
placement use . . . the ECONQHM
'USED RESISTOR. This 7% ohm
fused resistor is actually inter-
changeable with any television set;
is made to U. L. specifications. For
furthcr  information, write Tru-
Obm Prod., general sales office, 2800
Milwaukee Avenue, Chicago 18, Illi-
nois.

Crown Two Set TV Coupler

This simple device permits opera-
tion of two TV sets simultuneously
from one antenna on any combina-
tion of channels. Coupling is by
hirh efficieney induction and is de-
signed for 300-Ohm match, giving
excellent response on all channels.
Internal signal loss is negligible. It
is quickly and easily installed in-
doors or outdoors. For info write
Crown Controls Co., Ine, New Bre-
raen, Ohio.

Pomona Breadboard Sockets

Pomona Electronies Co., Inc., has
introduced breadboard sockets to be
used by electronic teehnicians in in-
dustry. Mounting the Breadboard
Sockets requires only a 3/32” di-
ameter hole in the breadboard chas-
sis. Circuits can be wired on top
of the chassis with ease. Each
socket is equipped with a ground
lug attached to the socket mounting.
The silver plated phosphor bronze
socket connections are numbered for
easy identification. For further
information write, Pomona ILlec-
tronies Co.. Ine., 524 W, 5th Ave.,
Pomona, California.

Belden P.A. Cable

A newly designed P.A. and Sound
System  Cable has just Dbeen aun-
nounced by Belden Manufacturing
Company, Chicago. 1llinois. The
cable, Belden No. 8790, a balunced
twisted pair. features a new spiral
wrapped tinned copper shield, which
offers greater coverage than the
average braided shield. Tt also elim-
inates time-consuming terminations.
The spiral is eusily unwrapped.
twisted, soldered.

Precision VIVM

The Precision Model 88 is a com-
pact, wide range VTVM-Obmmeter,
for general service-maintenance. Its
many features inelude specially en-
zineered Peak-to-Peak voltage ranges
whieh afford a new high in P-P
reading accuracy of pulsed wave-
forms encountered in TV and sim-
ilar applications. For information
write to Preeision Apparatus Com-
»any, Ine.. 70-31 84th Street, Glen-
dale 27, I.. 1., N. Y.

Clarostat “'Standee’’ Resistors
“‘Standee” or above - chassis-
mounted power resistors feature a
resistance element wound on a glass
fiber core inserted and sealed in =a
ceramic tube. They are mounted by
ring brackets which can be fastened
by use of rivets, screws, ete. The
“Standee” resistor protrudes above
the chassis for maximum heat dis-
sipation while “‘hot” terminais (ap-
proved Underwriters’ Laboratories
requirement) are accessible below
the chassis. For info write: Claro-
stut Mfg. Co., Inc., Dover, N. H.
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Seco Tester

The new model Seco-Tester. GCT-
5. that deteets the condition of over
40 tubes in «ge, rf, if and syne cir-
cuits while at the smme time per-
mits customers to actually see the
wesnknesses in defective tube<. The
units are distributed internationally
by the Seco Manufacturing Co..
5015 T'enn Avenue Santh. Minne-
apolis, Minnesota.

Telrex “Thunderbird”

The Telrex “THUNDIERBIRD™
Antennas are loop phased. multi-
element, “Beamed Power” Arrays
for fringe and ‘“‘sub-fringe” area
TV reception. FElement functions
are duplexed by means of variable
impedance phasing loops to produce
eflective high-gain Yagis for Hi and
T.o channel VHIF Bands in an all-
in-line array which actually produces
a superior gain and dircetivity. For
details. write: Dept. ET, Telrex,
1ne. Asbury Park. N. J.

Simpson-Greibach Meter Movement

The Simpson FElectrie Co.. 5200
W. Kinzie St.. Chicago 11. Tll.. has
a4 patent agreement s  exclusive
licensee of Greibach bifilar suspen-
sion tvpe meter movements. The
armature is held in place by fine
bifilar wires that are kept vnder pre-
cise tension by ilise springs contained
in the adjustable enid pieces of the
movement cariridge. VFriction inher-
ent in common pivot and jewel con-
struction is eliminated by the unique
hifilar suspension prineiple. contrib-
uting to ruggedness and accuracy.

Centralab Shaft-Kut Kit

Centralab  has bhrought rtogether
into one kit. a selection of 6 tools
to aid in the adapting of control
and switeh shafts to individual re-
gquirements. A cusfom mude shaft
clamp tool. similar 1o that used by
many tool makers has heen pro-
duced specially for this kit. The
tools holds o variety of dinmeters of
sbafts in a vice without damage for
a clean cut. For details. write Cen-
tralab, 900 Kast Keefe Avenue. Dept.
C-44, Milwaukee 1. Wisconsin.

Trio VHF Array

Trio Mfg. Co. has announced addi-
fion of the TRTO 77" to their TV
antenna line. The 77" is an all
+hf channel Yagi tyvpe using inter
mixed high band and low band ele-
ments arranged for single line opera-
tion. Among claims made are: High
rain Yagi performanee on all »hf
channe!s; No interaction between
high #nd low channel clements: Very
high rejection of signals off rear and
sides: For details. write the manu-
factuver at Griggsville. Illinaois.

Du Mont Oscillograph

Precise meusurements and analy-
ses of phenomena which take place
at extremely high rates of speed may
be muade with the new Du Mont
Type 336 Cathode-rayv Oscillograph.
The Y-amplifier of Type 336 has a
rise time of 0.02 microseconds with
less than 2% overshoot, and useful
response from dec to beyond 30 mega-
cyveles. For details, write: Instrument
Division. Allen B. Du Mont Labora-
tories, Ine.. 760 Bloomfield Avenue,
Clifton, New Jersev.
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EICO RF Signal Generator

The Elcetronic Tnstrument oo,
lne.. 84 Withers Street. Brooklin
11, N. Y., has introduced its Mode!
321 Signal Generator. Its claimed
characteristies: It ean be used for
if-rf  alignment, signal tracing.
troubleshooting of AM, I'M, and TV
receivers, as a marker generator for
TV if alignment, and for 400-cyele
sine-wave audio testing.

Masco Door Answering Intercom

A flush mounted door answering
intercom system has been an
nounced by the Mark Simpson Mfe.
Co.. Inec.. Toong TIsland City 3. New
York. The system consists of a
flush-mount master and or a port-
able master and a remote doov sta-
tion. All power is otf until the mas-
ter talk-listen swileh is operated to
“talk’ or “listen.” Instant heating
tubes tnke only two seconds 1o put
the unit in operation. Cost of opera-
tion is less than | ecent a mwonth.

South River Guy Cable

A corrosion-resistant  aluminum
guy cable has heen introduced by
South River Metal I'roduets Co..
Ine.. of South River, N. J. The 7-
strand. 17 guage cable hax u hreak-
ing strength of 500 Ibs.. equivalent
in strength to 6/18 steel wire, and
roughly 1 the weight of equiva-
lont steel wire. Available in 100-font
lengths, in boxes, coils or intercon-
nected coils.

Central CRT Rejuvenator

A new CRT Rejuvenator called the
Multiphase "Rejuva-Tuhe' has just
been announced by Central Flectron-
ies. Tne. 1247 West Belmont Avenue,
Chicago 13. TIl. Available in both
kit form or factory wired. the new
unit tests. repaivs and rejnvonate
all types of electrostatic and elec-
tromagnetic TV pieture tubes with-
out the necessity of removing the
tube from the set. The “Rejuva-
Tube' is a complete tester--it de-
tects open or shorted elements and
leakages as high as threc megohms
between elements.

CBS-Hytron Soldering Aid
CBS-Hytron of Danvers. Mas
has iniroduced twn hexagonal-
dled models of its original Soldering
Aid. One of the just rvedesigned
“hex” Soldering Aids has the orig-
inal straight reamer tip. The other
offers an angled tip for reaching
into a close-packed chassis. The new
flat-sided handle gives the tool a
firm grip and checks elusive rolling
when it's set down: and. as in the
carlier muodel, the mnew Soldering
Aids fit a busy hund like a pencil.

Turner Model 57

The Turner Company is now in
production on a new slender-tyvpe.
high-fidelity dynamie microphone for
use recording and public aldress.
Users of this Turner Dvnamic may
welect either high or low impedance
by making connection to the proper
pair of conductors at the terminul
end of the 20-ft. Z-conductor shiclded
cable. Literature on the Model 57
is available. Write to the Turner
Company, 937 17th Street N.T.,
Cedar Rapids, Towa. Ask for Bul-
letin No. 966
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"MAN, OUR SET \
SURE WORKS SWELL NOW !

“Boy, was | sunk when our set went off
the night before the All-Star game! But
our repairman fixed it with a Tung-Sol
Tube in the morning and it's been
in World Series form ever since. Our
repairman’s a real pro.”

TUNG-SOL

dependable
TUBES—-DIAL LAMPS

TUNG-SOL mokes All-Glass Sealed Beam Lamps, Miniature Lamps, Signal
Flashers, Picture Tubes, Rodio, TV and Speciol Purpose Electron Tubes
and Semiconductor Products.
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... Production of TV and radio receivers, and receiving and
cathode ray tubes in January were considerably above the
level of the same month a year ago . . . Over 7.1 million TV
receivers and over six million radios, excluding automobile
receivers, were shipped to dealers during 1954, which puts
the industry a little over par in relation to the previous year.

The Cornell-Dubilier Corp. has crected a new Los An-
geles Division plant on the west side of the city. The new
division is being fully equipped with the latest equipment to
handle all phases of engineering, design and sample produc-
tion of C-D capacitors and filters.

The state government of New York is investigating ways
of legislating against fraudulent radio and TV repair prac-
tices. On March 15, Governor Harriman held an executive
conference, attended by representatives of the appliance
industries, the Better Business Bureaus, law enforcemeni
agencies and consumer representatives, at which a compre-
hensive program for strict law enforcement was purportedly
discussed. In conjunction with this program, a campaign
for consumer education will be considered, which is ex-
pected to generate wiser purchasing habits.

The Nebraska State Legislature has killed a bill that would
have instituted a licn on scrvices for planning and installa-
tion of television apparatus. The bill would have extended
the existing mechanic’s lien to embrace TV maintenance
operations.

Students enrolled in the resident school of RCA Institutes
numbered 2,200 at the end of 1954, an increase of about
seven per cent over the previous year. Of this number,
1,000 are veterans of World War Il and Korea, studying
under the Gl Bill of Rights. The Home Study Department’s
TV servicing course had 1,700 students enrolled at year-end
and more than 10,000 students enrolled in a supplementary
course on service color TV.

Howard S. Orcuit

(left), Jack K. Poff,

and William . Slawson,
of Pyramid Electric Co.,
discuss the proposed
27,000 square foot
addition to the plant cur-
rently under construction.

Harry N. Reizes, Managing Director of Audio Fairs and
pioneer in developing the High Fidelity industry, received
of special certificate of recognition from the Audio Engineer-
ing Society at the annual convention banquet of the Society’s
Los Angeles Section on February 9th. Conducted in con-
junction with the Las Angeles Audio Fair, which opened on
February 10th in the Hotel Alexandria, the banquet was the
scene of awards to other prominent individuals who have
made distinguished achievements in the audio industry.

Arthur Shesser, Sales Manager for the Haydu Brothers
Division of Burroughs Corporation in Plainfield, New Jersey

RADIO-TELEVISION SERVICE DEALER e APRIL, 1955



announced inauguration of the “Trade-in System,” which
emphasizes the increased volume that dealers and jobbers
will experience by accepting used TV tubes as credit toward
the purchase of processed Haydu Tubes. The “Trade-in
System” exploits the theory accepted throughout America
that the “used” or out-dated article is turned-in or traded-in
when making new purchases.

Du Mont Laboratories announced that the patent svit
initiated by them against the Tel-O-Tube Cerporation of
America, and which has been in progress in the Federal
Court in Newark has been settled. The Tel-O-Tube Corpora-
tion has entered into a standard cathode-ray tube license
agreement with Du Mont and a settlement for past infringe-
ment has been worked out between the two companies.

The 500,000t instrument
has recently come off the pro-
duction lines of Electronic In-
strument Co., Inc. The photo
shows EICO President IHarry
RR. Ashley turning over the
15 Millionth instrument to
Mr. Alex Brodsky of Allied
Radio Corp.

Philco Corp. has contended in U.S. Court that its distribu-
tion policy increases competition in the sale of television
receivers, radios and major appliances. The Company made
a sweeping denial of Government charges that Philco vio-
lates the anti-trust laws by restricting operations of its
distributors and dealers, and further declared that sales by
untrained and unqualified dealers are harmful to the pub-
lic and damaging to the Company’s reputation. The Gov-
ernment filed o civil action in the United States District
Court for the Eastern District of Pennsylvania on December
15, 1954, alleging that Philco violates both the Sherman
and Clayton acts by requiring wholesale distributors to sign
contracts agreeing not to sell or ship Philco products to
retailers outside their territories.

Nathan Chirelstein, 55, Chairman of the Board of Allied
Electric Products, Inc., tubes and other electronic products,
died today at Irvington General IHospital, Irvington, N. J.,
after a short illness following a heart attack.

W. Walter Jablon has been ap-
pointed Sales Manager of Radio
City Products Co., Inc. and its af-
filiate, Reiner Electronics Co., both
of Easton, Pa. Radio City Products
and Reiner Electronics manufacture
in their own completely equipped
plant, a complete line of servicing
and testing instruments such as
used in radio, television and radar.

Appointment of Robert L. Jablonski 1o the post of national
service manager of Hoffman Radio Division of Hoffman
Electronics Corp. has been announced. It was stated that
Jablonski’s background and complete familiarity with all
aspects of the Hoffiman line of television, radios and high
fidelity phonographs made hin an ideal choice for the new
assiginnent.

Establishment of “Tube Sales’” as a central sales service
organization for electronic tubes and radio and television

components has been announced by GE’s Tube Department.
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"BOY, WHAT A THRILL
HAVING NO CALLBACKS!"

“That name Tung-Sol is sure reassuring
when | replace a tube. | know it’s going
to stand up like Tung-Sol Tubes always
have. It's this kind of dependability that
helps prctect my profits and my repu-
tation and keeps customers sold on me.”

TUNG-SOL

dependable
PICTURE TUBES

TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta,
Chicago, Columbus, Culver City (Los Angeles), Dallas, Denver,
Detroit, Montrecl {Canada), Newark, Seattle.
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HIGH VOLTAGE CAPACITANCE PROBE

BAKELITE CAP FROM
0AX CAP & CHAIN, OR
I DIELECTRIC WASHER,
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Fig. 2—General mechanical construction of high voltage capacitance probe.

It must be emphasized that high voltages are present on the probe tip and

that every consideration should be given to choosing materials of the best
insulating qualities for safety from shock.

have sensitivities of at least 125 milli-
volts, a 500 volt circuit can be examined
with a 4000 to 1 ratio probe. Calibration
after assembly can be conveniently
carried out at about 500 volts using a
60 cycle sine wave from a power trans-
former and a voltmeter of known accu-
racy. Don’t forget to multiply the sine
wave value by 2.83 if a scope is used to
read the attenuated value. It would seem
morce convenient for the average builder
to usc an ac vacuum tube voltmeter for
the calibration.

Calibration is unnecessary if CI and
C2 can be checked on a bridge, it only
being necessary to rough check the
probe for general operation. Purchasing
close tolerance parts for the capacitors
is another method. It is rccommended
that C2 not be of the metallized type

since a small constant voltage is re-
quired to kecp this type of capacitor
clear of shorts and the low energy in
C2 is not sufhcient to clear these shorts.
C2 is a pair of 2 X 0.01 uf disc capaci-
tors in the probe described here. CI is
made up of a series of the new 6000
wvdc disc capacitors made by Centralab.
Scven of these in series give C1 a value
of 10 wpf and 42 kilovolts working
voltage. It should be remembered that
a liberal allowance should be made for
the tolerance of the capacitors in CI
in estimating the maximum voltage
since the capacitors divide the applied
voltage by the exact values of their
capacitances. Thus if one capacitor were
10% lower in value than the rest, it
would receive 10% more voltage. The
particular capacitors used were found to

Material 1list:
Quant, Description Tyre or part number
1 Bakxelite tubing, 1" o.,d. x 6" , Allied Redio 43K501
1/16 wall
7, Disc Capacitor, 68 mmf,, 6000 Allied Redio 111470
wvde, Centralab DD60-680
2 Disc Capecitor, 2 X 0,01 mfd. Ailied Rsdio 111030
Centralab DD3-103,
Al Coaxial fitting, UGl76/U* Allied Radio 40H35¢
1 Sided Mesh Clip, Mueller # 27 Allied Radio 45N015
6' Coaxial cable, RG62/U Allied Radio 474518
31 Test lead wire, black Allied Rsdio 48w%$00
1 Besnana rplug, General Radio 274-DB
* UG176/U fits RG 59, 62, 63 and 71 cable,

Material list shown above is intended as o guide.
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[from page 20]

be very close, i.c., within plus or minus
2 puf tor the 68 wuf nominal value. The
tolerance is given at 20% for the Cen-
tralab DD-60 series discaps in catalog
data. The use of the Centralab DD-60
capacitors permits the probe diameter to
be only 1. If the TV receiver high volt-
age supply flter type ceramic were used,
the probe would be much larger in
diameter and length and an expensive
quantity of them would be required to
reach a series effective value of 10 pyj.

Figure 2 shows the gencral mechan-
ical construction. Various modifications
can be made depending on the avail-
ability of certain parts around the shop.
It is emphasized that high voltages are
present on the probe tip and that every
consideration should be given to choos-
ing materials of excellent insulating
quality. In use the probe ground is con-
nected lirst, and it is preferable to con-
nect the tip with the equipment off. The
use of a scparate ground is important
not only from a safety standpoint but to
prevent the inductance of the probe
cable from ringing which would be the
case it the regular scope ground were
used. In the probe shown here, a leak-
age guard is formed by the metal washer
which is grounded to the separate
ground lead and cable sheath. The cable
sheath is soldered to the UG176/U fit-
ting (for RG62/U cable) which is
screwed in the metal end washer after
tapping with a 7/16:14 tap. This also
provides strain relief for the cable. The
probe is capped on the front end with a
bakelite coaxial cable weather cap, the
cap and banana plug having threaded
to fit each other with a 14:20 thread.
Alter preliminary wiring the capacitors
are covered with a layer of plastic tape,
and il desired can be “potted” by pour-
ing coil dope inside the probe after
initial check out for operation. Neatness
in Javing out the wiring ol the capacitors
will make the job casy. The junction
conncctions between capacitors should
have a piece of spaghetti slipped over
them to reduce corona tendencies from
the sharp point created by the junc-
tions. The material list shown is in-
tended only as a guide. Unfortunately,
the tvpe number of the hakelite coaxial
conncector cap, used as a bushing in the
tip of the probe because of the con-
venient press hit and long insulation
path, cannot be identified. Perhaps a
certain size radio shaft knob can be
found to take the place of the cap. The
General Radio banana plug was chosen
because of the coincidental fit to a
15:20 dic. For normal test work, an alli-
gator clip is attached to the banana

plug tip.
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NATESA

Vincent 1 utz. President of TISA of
St. Louis and NATESA West Central
V.P. was sclected as the officer who
during 1954, rendered the best cooper-
ation and the greatest contributions to
the advancement of NATESA and in-
dependent scrvice.

Mr. Moch also announced the ap
pointment of Mr. Albert C. W.
Saunders to a new post of Technical
Director. Mr. Saunders is well known
throughout the industry for his excep-
tionally fine methods of teaching TV-
radio-elcctronic service.

Syracuse Television Technicians
Ass'n Inc.

STTA is asking representation at
N. Y. State conferences regarding pos-
sible legislation affecting scrvicemen.
Below, in part, is an excerpt from a
statement by its Board of Dircctors on
the subject:

“The Board of Directors of the STTA
believes these Bills are of no help to the
industry as written or to the public in
the form of protection.”

Television Installation Service
Association (TISA)

TISA of Illinois has taken cognizance
of their communitv responsibility by
donating $100.00 to help finance Chan
nel 11, Chicago’s Educational TV sta
tion. Individual companies have also
made monetary contributions and have
undertaken to distribute informational
literature through their servicemen.

Hazleton (Penn.) Service Group

A Radio and Television Servicemen'’s
association is being initiated in the
Hazleton, Penn. area. An association
committee has been established and is
arranging a schedule of lectures by
representatives of the electronics indus
tries who will speak about equipmen:
developments in their special fields.

Associated Independent TV
Servicemen—Buffalo, N. Y.

The function of the proposed N.Y.
State Licensing Bill, which would li
cense Radio-TV servicemen and shops,
was condemned bv AITS of Buffalo,
N. Y. This association, which is largely
composed of part-time repair men
stated that the bill may make it impos-
sible for the one-man shop to operate,
and that it would not necessarily end
malfeasance within the industry.

RADIO-TELEVISION SERVICE DEALER e

ELIMINATE CALL BACKS
ON RESISTOR REPLACEMENTS

7 175 2

V74
s-'»

Ohmite has carefully matched the
thermal expansion of all parts in
these resistors. This eliminates the
possibility of enamel cracking, keeps
terminals  firmly unclmrcﬁ, and
prevenis the entrance of moisture.

On your next repair job calling for
new resistors, put your mind at ease

install Ohnrnite “Brown Devil’
resistors, Available in 5-, 10-, and
20-walt sizes.

DEPENDABLE RESISTANCE UNITS
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FHMITE

"Brown Devil”

RESISTORS
have BALANCED

THERMAL EXPANSION

o PATENTED WELDED TERMINALS

Ohmite welded termirals provide a perfect and
permanently s-able electrical connection that is
unaffected by vibration or high temperature.

€©) HiGH TEMPERATURE
STEATITE CORE

This strong, rugged steatite core has excellent
electrical characteristics, and a coefficient of
thermal expansion that matches the other resistor
materials.

e EXCLUSIVE HIGH TEMPERATURE
VITREOUS ENAMEL

This special-formule enamel was developed by
Ohmite after extensive research. Its thermal ex-
pansion is properly related to that of the steatite
core, terminal, and resistance wire.

SN
77
N
S0, stheniversary

=N sg25-1955
Write for Stock Catalog
OHMITE MANUFACTURING CO.

3640 Howard St., Skokie, Il
(Suburb of Chicago)
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Packaged

to stay
factory-fresh
and clean

Centralab Steatite
Ceramic Insulators
JAN Grade L-5 (the best)

You buy with confidence,
when you buy Centralab
%  Steatite Ceramic Insula-
tors. All items are pack-
/ aged, so you get them in
the same high-quality con-

Feed-through  qition they were in when

insulators
they left the factory.
Centralab steatite has de-
strable characteristics that
t remain stable with age:
é e A hardness that exceeds the

hardest quartz.
Standoff or ¢ Uypiform white appearance.
pillar insulators i
e High dielectric strength (240
volts per mil), exceedingly low
loss at high frequencies (at

1 mec. — .004).

e High mechanical strength (85.-
000 psi, compressive strength).

® RResistance to moisiure and com-
4 ' monacids (010 .02%, absorplion) .

Spreaders-
strain insulators

® Resistance to warpage.
® Resislance. to high temperature
(up to 1600° C.).

<t You not only get more,
Fish-spine beads \ hap you buy Centralab
Steatite Ceramic Insulators
£ _you also pay less! Check
price yourself and see. Ask
. your Centralab distributor
T'"°“9:,‘°°"e' —or send coupon for price

¢ bushinss sheets and other data.

Cen

CENTRALAB X-1555 :
A Division of Globe-Union Inc. 1
944D E. Keefe Ave., Mitwaukee 1, Wisconsin "
Send me price sheets and other data on ¥
Centralab Steatite Ceramic Insulators. :
NAME. e, B
1

COMPANY .o :
Address :
. . '
City Zone. State ]
-
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NEW TUBES
& |
SEMI-CONDUCTORS

CBS Hytron

The CBS-Hytron 11A-1, 11A-2, HA-
3, HA-8, HA-9, and 11A-10 P-N-P junc- |
tion transistors are spemally designed
for use in hearing-aid circuits. These
CBS-Hytron transistors are designed to |
mect realistic specihications that satisfy |
the rcquuements of the modern hearing |
aid. Power-gain and power- output limits ‘
are SpeC1ﬁe( to provide units that will
provide sullicient gain and output in a |
3-stage hearing-aid circuit. Source and I
load impedances used in these measure-
ments are typical of those employed in
transistor hearing aids. In addition, ac-
tual test conditions for power output . . .
power gain . . . current amplification
factor . . . and noise are similar to those
found in typical hearing-aid operation.
As a result, the CBS-Hytron hearing-
aid transistors are engineered to the re-
quirements of transistor hearing aids.

The 2N38A P-N-P junction tran
sistor for hearing-aid applications has
been announced bv CBS-I'lytron,
Division of Columbia Broadcasting Sys-
tem, Inc. This transistor is especially de-
signed and tested for low noise opera-
tion. Its peak maximum noise rating is
27 decibels per microvolt at a frequency
of 1000 cycles per second, with load re-
sistance of 20,000 ohms and input
resistance ol 1000 ohimns. This new
germanium transistor is unilaterally in-
terchangeable with CBS-Fvtron Type
2N38 and differs from its prototype
primarly ini the special low noise charac-
teristic. Its nickel silver can, 0.330 inch
long by 0.225 inch in diameter, is her-
metically sealed against surface contam-
ination, light excitation and humidity,

The 2N82 is a P-N-P junction tran-
sistor for high-temperature amplifier
applications. This new germanium tran-
sistor, known as the Type 2N82, is
capable of 35 milliwatts collector dis-
sipation at 71°C. Its metal case, only
0.33 inch long by 0.225 inch in di-
ameter, is hermetically sealed against
surface contamination, light excitation,
and humidity. |

RCA

The 5U4-GB is a full-wave vacuum
rectifier of the glass-octal type intended
for use in the power supplies of tele-
vision receivers and in radio cquipment
having high dc requirements. In com-
parison with the 5U4-G, the new 5U4-
GB has the same maximum voltage

in a UHF-
Converter

(B8 Model ‘99"
OFFERS TOP

PERFORMANCE
AT LOW COS'I'

only $'

o Tuned Input—
tracks with oscillator

® Precise Impedance Match
@ One-Knob Tuning

©® Drift-Free Performance

@ Check with your supplier
) today. Also ask about
the Deluxe Ultraverter

. or write Dept. XD-7

H
BLONDER-TONGUE LABORATORIES, INC.
Westfield, New Jersey
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ratings but higher current ratings. The
5U4-GB is rated to withstand a peak
plate current of 1.0 ampere per plate—
a value 48 per cent higher than for the
5U4-G. For the same applied ac plate
voltage, the 5U4-GB can deliver a dc
output current approximately 22 per
cent higher with capacitor-input cir-
cuits, and 28 per cent higher with
choke-input circuits. The 5U4-GB is
designed to be a mechanical and elec-
trical replacement for the 5U4-G.

The 6AF4-A is a 7-pin miniature
triode designed especially for use as an
oscillator in tuners of ulf television re-
ceivers covering the range from 470 to
890 Nlc. It is similar to the 6AF4, but
is 3 inch shorter to permit more com-
pact tuner designs. Like the 6AF4, the
6AF4-A has good frequency stability
and features a small mount structure
with small elements to provide low inter-
electrode capacitances; short internal
leads to reduce lead inductance and re-
sistance; silver-plated base pins to mini-
mize losses caused by skin effect at the
ultra-high frequencies; and double base-
pin connections for both plate and grid.
The double connections are arranged so
as to facilitate use of the 6AF4-A with
either series- or parallelresonant lines
and to offer greater flexibility in circuit
connections.

The 6CG7 is a 9-pin miniature ver-
sion of the popular 6SN7-GT intended
for use particularly as a vertical deflec-
tion oscillator and horizontal deflection
oscillator in television receivers. This
tvpe is designed with a 600-milliampere
hecater having a controlled warm-up
time to insure dependable performance
in television receivers employing a
single, series-connected heater string.
The structure incorporates an internal
shield which provides effective shield-
ing between the triode units to prevent
electrical coupling between them. The
6CG7 may also be used as a phase in-
verter, —multivibrator, synchronizing
separator and amplifier, and resistance-
coupled amplifier in electronic equip-
ment.

Raytheon

The 5AVS8 is a heater-cathode type
medium-mu-triode-sharp cutoff pentode
of miniature construction designed for
a wide variety of applications in color
receivers. The SAV8 is the “Series
String” counterpart for the 6ANS.

The 12X4 is a full-wave rectifier of
the heater-cathode type designed for
service in vibrator-type power supplies
of automobile radio rcceivers using 12V
storage batteries as well as in ac-operated
radio receivers.

The 21ALP4 is a direct view, electro-
static focus and magnetic deflection pic-
ture tube. Uses a spherical rectangular
filter-glass face plate for elimination of
reflection. Uses an cxternal ion-trap

RADIO-TELEVISION SERVICE DEALER e

$24.00

including 4-drawer
metal cabinet . 4
(suggested nef price) 1

|
l
You're never out of a ﬂm

tubular capacitor replacement

...not if you have a handy
Centralab Metal Kit DK-200

This comprehensive kit gives you 200 Centralab 600
v.d.c.w., Type D6, Tubular Ceramic BC Hi-Kaps® — in
the 27 most popular replacement values.

Here’s a practical, working stock for bypass, coupling,
and general work. All capacitors are packed five to a
polyethylene envelope — with part numbers, values, and
tolerances clearly shown.

The kit comes in a four-drawer metal cabinet. You pay
only the regular price for the capacitors — get the cabinet
without extra cost.

Save time — save job delays. Enjoy the convenience
of a Centralab DK-200 Kit. Get one from your Centralab
distributor today. i

Send coupon for Centralab Catalog No. 29.

Centralab BC Hi-Kaps
— your most trouble-free replacements
for old-style micas and paper tubulars

100% tested Operate Withstand
= at double efficiently extreme
rated voltage. at 85° C. humidity.
Closer tolerances Convenient Leads mechanically
e in intermediate radial ieads and electrically
capacities. —no tricky bending. bonded to unit.

944D E. Keefe Ave., Milwaukee 1, Wisconsin

A DIVISION OF GLOBE-UNION INC. I
Send me Centralab Catalog No. 29.

Zone. State ... l
U NN BN SR DR SN DR - —
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these are the books that
SAVE TV SERVICE TIME

P | HOWARD W. sams’
“Television Tube
Location Guide”

latest
volume

in this
invaluable
series of
“Tube
Location
Guides”

FIND THE TROUBLE=~REPLACE TUBES
WITHOUT REMOVING THE CHASSIS

Latest volume in the series used daily by
thousands of T'V technicians. 1t’s the only book
that shows the position and function of all tubes
in hundreds of recent T'V sets. Helps save your
servicing time. Most often, an operational check
of the set in the customer’s home gives you the
clue to the trouble. Generally. a tube failure is
the cause. This handy Guide makes trouble
diagnosis and tube replacement fast and easy,
without removing the chassis! lLach ‘I'V model has
its own clear, accurate tube placement diagram.
All new diagrams covering 1953 and 1954 TV
models. Over 200 pages. Indexed for fast refer-
ence; 51”7 x 81" handy “open-flat’ plastic
binding. Pays for itself on just one job.

ORDIER TGL-5. Only

.$2.00

| OWN THEM ALL —THEY
HELP YOU EARN MORE

VOL. 4. Shows location and
function of all tubes in hundreds of
1951-1952 TV models. 192 pages.
52" xBY2". Fully indexed for quick
reference.

ORDER TGL-4. Only....... $2.00

VOL. 3. Gives tube positions in hundreds of 1950-1951
TV sets. Solves tube foilure troubles in minutes. 192
pages; 512" x 814"

ORDERTGL-3. Only. ... ... $2.00

VOL. 2. Includes hundreds of tube placement charts
for 1949-1950 TV models. Big, tegible charts. 208
pages; 52" x 84",

ORDER TGL-2. Only. ...\ vreeros . $2.00
VOL. 1. Shows location and function of tubes in TV

models made in 1948-1949. Not duplicoted in other
volumes. 208 poges; 512" x 83",

ORDERTGL= 1 Onlyirunis 4 Wb i s6 misdsns 5 8o s $2.00
Carry Them ALL in Your Tube Caddy

HOWARD W. SAMS & €O., INC.

Order from your Parts Jobber today, or

write to HOWARD W, SAMS & CO., INC.

2209 E. 46th St., Indianapolis 5, Ind.

My (check) (money order) for $ .

enclosed. Send the following books:

O TGL-5 ($2.00) O TGL-4 ($2.00)

O T'GL-3 ($2.00) O TGL-2 ($2.00)
0O TGL-1 {$2.00)

Oy & 4 w4 Zone...State... .. 1

e e e ———

magnet of the single field type. The
external  conductive  coating, when
grounded, serves as a hlter capacitor.

The 21AVP4 is a direct view, low-
voltage electrostatic focus and magnetic
deflection picture tube. Uses a spherical
rectangular filter-glass face plate for
elimination ol reflection. Uses an ex-
ternal ion-trap magnet of the single held
tvpe. Has external conductive coating.

The 21AVP4A is a dircct view, low-
voltage electrostatic focus and magnetic
deflection picture tube. Uses a spherical
rectangular  filter-glass face plate for
climination of reflection. Uses an ex-
ternal ion-trap magnet of the single field
type. Ilas an aluminized screen. Has
external conductive coating.

The 21AW P4 is a direct view, mag-
netie focus and magnetic dellection pic-
ture tube. Uses a spherical rectangular
filter-glass face plate for elimination of
rellection. Uses an external ion-trap
magnet of the single field type. Has an
aluminized screcn. [las external con-
ductive coating.

Sylvania

The I2KP4A is a 12" direct view
round glass type, gray filter glass, alumi:
nized screen, magnetic deflection, mag-
netic focus, spherical faceplate, picture
tube. Has an external conductive coat-
ing. No ion trap is required.

The 17BP4B is a 17”7 direct view,
rectangular glass type, gray filter glass,
aluminized screen, magnetic deflection,
magnetic focus, spherical faceplate pic
ture tube. Uses a single field ion trap.

The 17HP4B is a 17" direct view,
rectangular glass type, gray filter glass,
aluminized screen, magnetic deflection,
clectrostatic focus, spherical faceplate
picture tube. It uses a single field jon
trap.

The 17L.P4A is a 17" direct view,
rectangular glass type, gray flter glass,
aluminized screen, magnetic deflection,
electrostatic focus, cylindrical faceplate
picture tube. It uses a single field ion
trap.

The 20CP4B, 20CP4D is a 20" di-
rect view, rectangular glass type, gray
flter glass, aluminized screen, magnetic
deflection, magnetic focus, spherical
faceplate picture tube. It uses a single
field ion trap.

The 20DP4B, 20DP4C is a 20” di
rect view, rectangular glass type, grav
hlter glass, aluminized screen, magnetic
deflection, magnetic focus, spherical
faceplate picture tube. It uses a single
field ion trap.

The 20HP4C, 2011P4D is a 20" di-
rect view, rectangular glass type, gray
filter glass, aluminized screen, magnetic
deflection, electrostatic focus, spherical
faceplate picture tube. It uses a single
field ion trap.

RADIO-TELEVISION SERVICE DEALER e

NOW
SEALED
IN PLASTIC

New, Better Way to
Stock, Sell and Service
PHONO-CARTRIDGE
REPLACEMENTS

For greater protection and conveni-
ence, E-V replacement phono-car-
tridges now come in new individual
sealed-in-plastic Blister-Paks—
each with full model identification,
interchangeability chart and in-
structions. This exclusive advance-
ment in packaging makes it simpler
to carry and sell phono cartridge
replacements on service calls.

New E-V Model 47 Dual-Slide
Cartridge for 78, 33V3, 45 RPM
New idea in replacement phono-cartridges!
The dual-slide, dual-needle Mode! 47 en-
ables you to replace hundreds of different
specialized types with a single general-
purpose cartridge. List Price: $9.00

FREE new HANDY e

INTERCHANGEABILITY /.
GUIDE (D
P

Tells at a glance o~
757

<
exact E-V replace- "."0“""“.,“

A

"4

ment model for

every popular crys-
tal and ceramic =
phono-cartridge. |
Get it now from
your E-V Distrib- ~
utor or write to rchangeabili
Electro-Voice. l':':""‘.‘.'.'?"“‘

ty Geid

ELECTYRO-VOICE, INC. « BUCHANAN, MICH.
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TUBE
TROUBLES

[{rom page 45]

tube showed a slight leakage, orid to
cathode; thus causing an out-of-align
ment condition which was not too
noticeable and a weak sound condition
that was very noticeable.

GE 830 “'T** Version

Trouble: No Brightness, High Volt-
age Okay

The picture tube was replaced but
did not solve the problem. In this case,
the trouble was a shorted 6W4 (V15—
Fig. 5). The short was from flament
to cathode. The filaments of the CRT
and the 6\W4 receive their voltage from
the same source. (Points A and B).
This secondary is ordinarily un-
grounded. Therefore, when the short
occurred the high voltage was affected
only slightly wlnle 560 volts of the
6W4 cathode was applied to the CRT
cathode cutting the picture tube bright-
ness off.

_12KP4
= RH9
222z < 24K
i L > R112

I 2
) W s
l - zsﬁ T = 180K
A8 R95 %*J

100K
H.V. w > R53
TRANSF. 5 2 220V.
Ti7 DAMPING i
= POWER
8 TRANSE.
560 V.
Shorted
"ﬁ amenf
cafhode

Fig. 5—6W4 affects brightness.

Freed Model 55—$1620 C
Trouble: A. G. C.

Some channels were full of snow
while others did not come in at all;
these being the strong channels. When
the 5Y3 (V131—Fig. 6) low voliage
rectifier was replaced, the trouble was
cured. This tube when weak produces
about 95 volts instead of 140 volts.
Thus, the voltage becomes low at many
points including the A.G.C. tube
(V113) 6AU6 cathode. This causcs an
increase in total 6AU6 current and
therefore an increase in agc negative

RADIO-TELEVISION SERVICE DEALER e

APRIL,

...the most
Complete Line of VOM’s

Select the one that fits your needs!

MODEL

260

world’s most’
popular.

Qver half a million Model 260's
have been sold to date! 20,000
Chms per volt. You'll find it
wherever quick, accurate, elec-
trical checks are needed. It's so
handy, so dependable, so sensi-
bly priced! Ask your jobber.
Price, including

Adjust-A-V
HOLUdSIe, onllj;le . $38.95
Carrying Casesfrom $6o75

MODEL 262

100,000
Ohms
per volt!

£

r./

Most sensitive VOM
available! A Volt-Ohm-Microam-

meter with a big 7" meter in a com-
pact 7" case...33 ranges...Adjust-

A-Yue Handle ...
price complete $88000

Carrying Case ........ $ 9.95

the new VOM with a 7" meter

20,000 Ohms per volt DC and 5,000
Ohms per volt AC sensitivity . . . 33
ranges . . . compact
7" case with Adjust

A-Yue Handle . ... f $59-50
Corrying Cose ....... $ 9-95
NEW!

|
|
I
]
l
|
|
|
I
|
!
|
I
|
I
1
]
|
1
’ MIDGETESTER Model 355—New shirt-pocket size Volt-Ohmmeter $29.95

MODEL 240 —Small VOM; 14 ranges; up to 3000 volts AC or DC $26.35

MODEL 230—Small VOM; 12 ranges; vp to 1000 volts AC or DC $24.95

ROTO RANGER Model 221—25 Separate meters at turn of a switch $75.00

LABORATORY STANDARD —For instrument calibration. Price on application,
(o]

ELECTRIC COMPANY

World's Largest Manufacturer of Electronic Test Equipment

5204 W, Kinzie St., Chicago 44, Il . EStebrook 9-1121
In Canada: Bach-Simpson, Ltd., London, Ontario
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ROBERT
SIMON

w

/,

/7
é" Can't tell you yet. ..
but what Walco will
unveil at the Parts Show
will make your phonograph
needle sales spiral.
Watch this magazine for
later developments (and we do
mean developments!) Watch
WALCO for bigger and
better needle profits.

Write for a full-size print of the
Walco cutie above, suitable
for framing, plus informa-
tion on how you can up your

needle sales and profits.

NEEDLES FOR EVERY
PHONOGRAPH BY

Trade Name of Electrovox Company, Inc.
60SD Franklin Street East Orange, N. J.
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bias voltage; causing the video to cut off
on strong signals.

70
15t VIDED
V114, 6AUE

WIDTH

V130
l————0
5U4 275 V.
V131
— ]
5Y3 140 V.

Fig. 6—5Y3 results in weak pix.

CONSTANT VOLTAGE
[from page 28]

taps in steps of 1 watt, we can adjust

the individual primary taps a watt or

so either way to suit the requirement of

a particular location without disturbing,

appreciably, the balance of the system.

Adaptability to Increase in Power

A further advantage of the constant
voltage system is the ease with which
a power increase can be accommodated
without disturbing the balance of the
original system. Suppose a series of
speakers were connected to the 70 volt
output tap of a 20 watt amplifier. Sup-
pose at a later date it was found de-
sirable to add additional speakers to the
system, necessitating an increase in
power to 40 watts. In this case, the 20
watt amplifier could be replaced with
a 40 wartt unit, connection made to the
70 volt tap, and additional speaker-
transformer combinations added to the
line without any disturbance of the
original system. If the impedance match-
ing method had been used it would
have been necessary, in addition, to
completely rematch the original sys-
ten.

Gain Control Adjustment

In this connection, it should be
brought out that, in connecting a series
of parallel spcakers to a constant volt-
age amplifier output, it is good practice
to sclect the transformer watt tap for
the maximum amount of Speaker output
that may be required for each individual
s])eaker location, keeping in mind that,
without regard to the actual amount o
power to be used, the total of the power

RADIO-TELEVISION SERVICE DEALER e
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ceramic
stack spacers

-

A COMPLETE LINE
OF VIBRATORS

Designed for Use in Standard
t"“"‘" Vibrator-Operated Auto Radio

7 ¢ Receivers. Built with Precision

'\||lm ul\l“

\\« %,—

Construction, featuring Cera-
mic Stack Spacers for longer
lasting Life. Backed by more
than 22 years of experience in
Vibrator Design, Develop-
ment, and Manufacturing.

mopes
N DESIGNS ""A'BaMery Eliminators,
A“’“ DC-AC Invarters,
w UTER Auto Radio Vibrators
See youn joblber or wnrite factorny

AMERICAN TELEVISION & RADIO CoO.

Luality Products Since 1937
SAINT PAUL 1. MINNESOTA—U. 5. A,

APRIL, 1°55



taps of all the transformer-speaker units
is to equal the rated power of the am-
plifier. We then rely upon gain control
adjustment of the amplifier for normal
volume. As an example, suppose we
have a power amplifier rated at 50 watts,
but feel that normal power demand is
going to be approximately 35 watts. In
choosing transformer watt taps for the
various speakers, we should select watt
taps which will total 50 watts for the
system. The reason for this is that in
selecting our watt taps for the maximum
power condition we reflect the correct
plate to plate load impedance into the
amplifier for this power. When the gain
control is adjusted for the lower nom-
inal power condition, the plate to plate
impedance remains at a higher value
than required for this output, but, due
to the inherent characteristics of the
power tubes, a higher than nominal
plate load will not result in appreciable
distortion. If the transformer taps were
selected for the 35 watt condition, then
turning up the gain control for max-
imum 50 watt output results in the con-
dition of a lower than nominal plate
impedance than required for this output
power. This lower value of plate im-
pedance tends to increase distortion and
should be avoided.
Correct Connection of Speakers

Another point that should be em-
phasized is the correct connection of
speaker voice coils to the transformer
secondary. While line coupling-speaker
combinations are always connected in
parallel across the line in constant volt-
age systems, in some cases the possibility
of connecting voice coils in series and in
turn connecting to a higher secondary
impedance tap of the transformer may
be considered. Avoid series connection
wherever possible. One reason is that
should one speaker become defective
the entire system will be thrown out of
operation. It is difficult then to readily
identify the defective unit. Another rea-
son is that, with several speakers wired
voice coils in series, a voltage surge
could cause damage to one or more of
the units because of excessive voltage
adding up across the voice coil wind-
ings.
Conclusions

From the foregoing it can be seen
that the constant voltage distribution
system has features which present
definite advantages over the impedance
matching system. Involved calculations
are avoided. The system is adaptable
for future expansion without change in
the existing lavout. By employing the
new type speaker coupling transformers,
having watt taps rated in steps of 1
watt, a distribution system can be de-
signed which is not complex, yet pos-
sesses the flexibilitv required in a good
installation.
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PORTABLE
MULTIMETER
[from page 19]

dividual resistance values calculated to
provide the desired current range at the
corresponding switch setting. This cir-
cuit utilizes a special .024 ohm shunt
for the 15 ampere range.

For ac current measurements the
same tapped shunt is used in conjunc-
tion with the 3.7K, 10K and 1200
ohm compensating resistors necessary to
take into consideration the reduced av-
crage dc available to the meter because
of full wave rectification of the incom-

R the Lead,.

Doubly
powerful . . . -
the origined Y ¢ TTTS==e=- COCE
duoscopic
antenna with
adjustable
phasing 'b.ur. Stereoscopic
G-Posmon indoor antenna
switch for with criss-cross
peak phasing bor . ..
. sharpness, 6-position
UHF-VHF- switch,
COLOR. UHF-VHF.
B-29 K-38 (brass)
LIST 12.95 LIST 9.95

KN-38 (nickel)

The World’s

Most Complete Line
Of Indoor
Antennas

L L L L

| Featuring the NEVATIP i
! Vee-Ball sensations |

ing ac. The same shunt used in de is
emploved for the 15 ampere ac range.

This is shown in Fig. 8.

EDITORIAL
[from page 4]

The precedent having been estab-
lished, now every service firm owner,
regardless of his past record for in-
tegrity and honesty, must immediately
evaluate just what risks he incurs by
merely being engaged in the radio-TV
service business. There is nothing to
stop any disgruntled set owner, regard-
less of whether he is right or wrong,

® g

LIST 10.95

Miniature
version of
K-38 with
6-position
switch and
criss-cross
phasing bar.
UHF-VHF.
KV-3 ¢

LIST 995 _

Same as K-38 without phasing bar
and switch. For VHF.

SV-A3 (aluminum) LIST 8.95
S$V-B3 (brass) LIST 9.95

/:‘ ‘ \ ! g SV-N3 (nickel) LIST 10.49

/\\ \
{

UHF golden loop antenna

for maximum perférmance.

KT-34 LIST 4.95

fOR AN
THE * uatity Radio
,R[[.' Powerful sales aids; tot 1P “ige - o e
complete RMS catalog P ot Merchandise
on request. 199%" Sales, Inc.
NEW YORK 62, N. Y.
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what you want
when you want it...

ERIE DISC
and

PLATE CERAMICONS

STYLE 811 STYLE812

ERIE UNIVERSAL
20KV CERAMICONS

ERIE FEED-THRU
CERAMICONS

o
5@‘ £ ) STYLE ”
s o, ToF T, sme 22 @y A
Roazicy SO ﬂy/gl,"g 413 [:?) ;
A /A
stvie VS STYLE STYLE  STYLE N ;’5‘7 4 STYLE
TD2A TS2A 557 532 < 4 327
ERIE CERAMICONS ERIE BUTTON ERIE STAND-OFF
STYLE K SILVER MICA CAPACITORS CERAMICONS

i - {53 —

STYLE 338 F—'_—«

STYLE
325

the most complete line of
Ceramic Replacement Capacitors

Leading builders of radio and
TV sets and electronic equip-
ment have approved ERIE com-
ponents and have used them
for many years.

Your requirements can be
met without delay from your
ERIE Distributors’ vast and

varied stock.

Most ERIE Distributors have
in stock from 25,000 to 75,000
ERIE Ceramicons of various
styles, types, and values.

Write for latest catalog and

the name of your nearest
ERIE Distributor.

ELECTRONICS DISTRIBUTOR DIVISION

RESISTOR CORPORATION

Main Offices:

ERIE, PA.

Factories: ERIE, PA. «+ LONDON, ENGLAND - TRENTON, ONTARIO

KENCO KATE SAYS
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DO YOU WAN

T TO TRAVEL

FOR A LEADING
COMPONENT MANUFACTURER?

from lodging a complaint against the
service firm he’s sore at.

But, service firms can take a few
simple steps that will protect them from
being unjustly convicted and thev nust
do this at once.

Paramount, as a protective mcasure,
is the maintenance of proper business
records. In this regard, a proper system
rccordmo nme spent on any given job
is a “must.” Itemized bills sllowmo ex-
actly what services were rendercd, etc.
must be given to every customer for
every job and the copy must be kept in
the service dealer’s files for future refer-
ence. Also, when replacements are used,
the old parts and tubes must be turned
over to the customer.

This may sound elementarv, but
there are valid reasons for the sugges-
tion. A service firm of integrity will do
these things and be prepared to support
its position in case of a dispute. An “in
different” service firm failing to use
the precautions advocated is alwavs sub-
ject to severe penalties for mere laxity.
\nv judge will tell you “seeing is be-
lieving!”

There is no law saying that a service
dealer may not charge more than list
price for anv given item; nor does the
law require a serviceman to chargc an
fixed hourly labor rate. The law does
insist upon honesty in business transac-
tions. But there are ethical wavs to
circumvent cases where hourlv charges
and prices for components might con-
flict in an itemized bill and cause you
grief with a customer.

I'll tell vou a true story about a

servicemnan’s experience which is some-
what related to the case in point. In
1935 a serviceman fixed a radio set. It
took but a few minutes. He merely re-
placed a burned-out resistor. 1le gave
a customer an itemized bill reading:
Labor $2.00, Resistor 50¢, Total-
$2.50. The customer claimed that the
labor charge was excessive. The service-
man wasted an hour trying unsuccess-
fully to explain why he belicved he was
entitled to fair recompense for his skill,
investment, etc. Several davs later the
same serviceman had an identical call.
He fixed in a few moments a set that
had a burned-out resistor. This time he
submitted an itemized bill reading:
Labor 50¢, New Part Used to Replace
Burned-Out Resistor $2.00, Total $2.50.
The customer was delighted and paid
promptly. Such is human nature!

For a serviceman to do this todav is

Nationally known company needs
personable, bright young men with
good TV training to travel, making
talks before groups of service tech-
nicians, etc. Please give full résumé
of experience and education in first
letter. Single men 21 to 28 preferred.
Harry P. Bridge Advertising, Att'n
Walter J. Werbos, Vice President.
1201 Chestnut St., Philadelphia 7, Pa.

PROBLEMS l

when you use

KENCO
MOUNTS” |

NN \/\’\. \_",\/\ M\ ’\J\_\/\_
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18" ADJUSTABLE
WALL BRACKET

ATV \1‘\4\/‘

No need to hold bracket while
driving screws — Simply drive
two top lag screws to within
4" of wall, KENCO Drop-Slot
permits hanging of bracket
for tightening. Special full
thread hex head lag screws.
Only one wrench required for
entire installation. Embossed
legs for greater strength. Neat
in appearance — No part of

ANANNNNNNANNANI
—
.

4|

| P —

IV

THE NATL. SOCIETY FOR CRIPPLED
CHILDREN AND ADULTS, INC. 11 s,

bracket extends beyond mast.

Available in aluminum or steel-

hot dipped galvanized.
Shipped fully assembled.

For full information on the
complete KENCO line write
Dept. “S",

KENWOOD ENGINEERING co.,
Kenilworth, New Jersey

58

LASALLE STREET,

CHICAGO 3, ILL.

TUBES
70% to 90% DISCOUNT

Government, manufacturers, jobbers, ete. surplus.
juaranteed 1 year. Free catalog on request.

| CADILLAC TRADING
Dept. AB, 231-07 Linden Blvd., Jamaica Il, N.Y.

RADIO-TELEVISION SERVICE DEALER e

an invitation to disaster. Whatever parts
are installed should be so stated and
their true prices listed; and whatever
time is spent in the repair should be so
stated and the full charges so listed.
Whether vou charge $3.00 an hour or
$10.00 an hour, you have a right to col-
lect provided the customer is aware of
vour fee. So protect yourself by always
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issuing an itemized bill and making
sure that your customer knows in ad-
vance vour labor charges.

Most important of all, however, is
this: from here on, to protect their pro-
fessional status, all servicemen must be
organized. The logical method is to af-
filiate with servicemen’s associations—
and these associations in time must find
the ways and means to stop parts dis-
rributors from selling tubes and com
ponents, etc., at less than list price, to
anv but full-time established service
firms. The present practice of most dis-
iributors—that ol selling all items at a
discount to anv Tom, Dick & Harry is
the worst evil and greatest deterrent to
stability  facing the radio TV  service
husiness today.

CIRCUIT
ANALYSIS

[from page 15

up (48 to a small bias. This makes the
combination of G3 and cathode less
clhicient as o diode, and decreases the
age voltage developed for a given signal
lnput.

3. When the switch SI is in the
Iringe position a greater bias is de-
veloped at grid 41 causing G3 and
cath=de to porform as a very inetheient
diode and the least amount of agc volt-
age is developed at G3 for a given signal
mput.

Range Switch Operation 52

Switch S2 provides a variable delay
action for diflerent signal area condi
tions. It is evident that in strong signal
arcas no delay of the age is desired. On
the other hand for weak signal max-
imum delav is desirable. The operation
of this switch ro accomplish this is as
follows:

I. For strong signals the switch is
twrned  to the “S”  position which
urounds out the positive voltage applied
1o both plates of the age diodes. This
provides full uge to the if and tuner
age lines without delav,

2. In the normal (N) position one
of the voltage divider resistors R79 is
shorted out, thus removing the positive
voltage from the if age diode, but still
providing a slight positive voltage to the
tuner age diode. Thus, in this position a
delay voltage is made available only to
the tuner «gc network.

3. In the fringe (F) position the if
diode now receives some positive volt-
age and age delay is effected. The tuner
diode receives a greater positive voltage
than before so that the orcatest age de-
Jay action takes place.

From the previous circuit analvsis it
should become apparent that when
servicing modern TV receivers where a

RADIO-TELEVISION SERVICE DEALER e

single tube performs so many different
circuit functions the breakdown of 2
component might produce a chain re-
action somewhat comparable to an “A”
Bomb. Furthermore the svmptoms re-
sulting might well require the techni
cian to provide himsell with a Univac
in order to locate the faulty circuit, let
alone the faulty component.

COLOR
[from page 31]

Ry and that of the B-Y demodulator
5.2 x Ry
4—The outputs of all demodulators

arc passed through low pass filters, from
which thev are fed directly into the
grids of the color tube.
\s o brick summary of the action tuk-
ing place,
1 -\Vith the chroma signal ratio
I:1.4
With  the R-Y/B-Y sampling
pulses at their respective demodulating
angles of 13° and 77
3—With the load resistors in the fol
lowing ratios:
Rie: Ryt Ro L 42 p 5.2
the proper RY, B-Y, and G-Y signals
will be obtained at the fAliered outputs
of the demodulators.
To Be Continued

HOTTEST IN THE FRINGES .. NATION-WIDE!

Model
TK1500

Clear Beam

HUNTER
¢

2 Bay Model MYH 50-2

New wave trap principle gives
extsemely high gain, sharp di-
rectivity, in-phase tuning on all
chasnels. New, flat design for
fow wind_resistancel

CLEAR BEAM’S

ANTENNAS

Each a peak performer in its
field . . . a triple threat to any
fringe problem . . . with more
dollar - for - dollar construction
valve!

The Tri-King TK 1500 offers super fringe
performance through better design features. Half
wave electrical spacing between dipoles for highee
gain on every channel. Positive “back up action™
through the use of a full radar screen . . . acclaime
industry-wide as the finest reflector ever designed
for ghost rejection and elimination of co-channel

interference! Fully
wind tunnel tested.
Available in single
bay (Model TK1000)
and Super, wide
spaced array
(Model TK1800):

Clear Beam

B1G CHIEF;

2 Bay Model BC 12-2

An advanced conicals
Yagi with element diame
eters varied for precision
tuning, matched sensie
tivity and peak performs
ance on high and low
bandl ’

CLEAR ANTENNA CORP. 3
\B EAM

Canoga Park, Calif. ® Chicago, Il
affiliated with TEMPO TV products

warehouses in Seattle, Portland, San Francisco, Honolulu, Dallas, Kansas City, Chicago. Detroit. Baitimore
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the

IS STILL THE FINEST
TV CHASSIS EVER DESIGNED

...and there is no finer
O30 chassis than the
GOLD MEDAL

MODEL 2430: For picture tulies up to 247
Audio connection for optional use of external
amplifier.

Net Price....... (Less Kine)....... $189.50

. .. featuring a new and Improved system of
Picture-Sound synchronization which affords

. A ) ) X ) . MODEL 2431: Same as 2130, but with true
simple pin-point tuning with highest picture

fidelity Push-Pull audio amplitier.

resolution and drift-free undistorted sound e el pA(Eess KiGeleT, - o ey
z . B : Por 4 \inescopes up to 27
under all signal conditions. .. UHF or VHF, Net Price. ... .. (Less Kine).... .. $§262.50

All Models Available UHF/VHF

Send For Lliterature
TECH'MASTER CORPORATION

TELEVISION and RADIO
75 FRONT STREET, BROOKLYN 1, NEW YORK TE(H-MASTER Au_dio Equipmenf

JONTZ scwick-up

i; Telescoping Masts

Jontz Kwick-up telescoping masts are available in 3 lines: The De Luxe
=g 100 series, made from hot-dipped galvanized 16 gauge tubing. The
Standard 200 series, made of 16 gauge tubing rolled from galvanized
strip. The Standard 300 series made of 18 gauge tubing rolled from gal
vanized strip with 11,”, 16 gauge top.

® Mast sections will not pull apart with the exception of
the top section which enables easier antenna mounting.
® New type locking device for faster erection and locking
without tools.
® Revolutionary new guy ring eliminates all strain, ten-
sion, and friction on the next section to be erected.
® Newly designed companion base assures definite
locking, will not turn in the wind.

Sell the Line that is “'Really Built” to do the job
Available at better jobbers everywhere

JONTZ MANUFACTURING CO.

1101 East McKinley, Mishawaka, Indiana

IN CANADA: Active Radio & TV Distributors

60 Spadina Ave ¢ Toronto, Canada

SQUARE WAVE
[from page 28]

know what wave forms to expect from
a normally operating video amplifier.
Fig. 14 indicates the low frequency re-
sponse as seen at the output of a typical,
normal video amplifier (grid of the pic-
ture tube) when a 40 cps square wave
was fed in. Notice both tilt and curva-
ture, indicating phase shift and atten-
uation at the low end. Fig. 15 indicates
a normal response at a square wave fre-
quency of 100 cps. A very important
word of caution is appropriate at this
point. If the scope is used in the usual
way, that is, feeding the signal into the

Fig. |4—Square wave response of
normal video amplifier at 40 cps.

vertical posts on the front panel, then
the signal must pass through the vertical
amplifier within the scope. We cannot
overlook the possibility, therefore, that
the observed wave might be distorted
by the scope amplifier rather than the
amplifier under test. A striking example
of this is brought out by the photo-
graphs in Figs. 16 and 17. Fig. 16
shows the scope pattern when a 100 cps
square wave was fed from the square

Fig. 15—Square wave response of
normal video amplifier at 100 cps.

wave generator directly to the scope ver-
tical input terminals on an oscilloscope
which we shall identify as brand A. A
good square wave is observed. The same
setup was then used, but using a dif-
ferent oscilloscope, brand “B.” The dis-
torted pattern in Fig. 17 resulted. This
distortion was due to the internal ver-
tical amplifier of the scope.

It was pointed out that Fig. 15 shows

60 RADIO-TELEVISION SERVICE DEALER e APRIL, 1955



C-D IS THE ONLY
COMPLETE LINE OF
ELECTROLYTICS

(X o # i 0
- E U C-D's
" A Blue
Beaver

No matter what you need in electrolytic
capacitors — C-D has it. Every type,
shape and rating...all of consistent
high quality proven by outstanding
field performance. C-D capacitors are
always reliable...and readily available
—because Distributors who know, carry
the complete Cornell-Dubilier line.

Free! TV Capacitor “Replacement
Guide” — and C-D Twist Prong Cross
Index from your C-D Distributor. He’s
listed in your local Telephone Directory.

ONSISTENTLY

CORNELL-
DUBILIER

THERE ARE MORE C-D
CAPACITORS IN USE TODAY
@ THAN ANY OTHER MAKE.

s

PLANTS IN SO.1 PLAINFIELD, N. 1.}
CAMBRIDGE, MASS.; PROVIOENCE ANO HOPE VALLEY, R. I.; INDIANAPOLIS,
IND.; SANFORD AND FUQUAY SPRINGS, N. C.; SUBSIDIARY, RADIART

NEW BEDFORD, WORCESTER AND

CORP., CLEVELAND, OHIO.

RADIO-TELEVISION SERVICE DEALER e
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Fig. 16—Scope pattern when 100 cps
square wave is fed directly into scope
llAll.

the response of a normal video amplifier
to a 100 cps square wave. Yet, if scope
“B” had becn used to observe the out-
put, the result would be to add the
slight distortion of Fig. 15 to the much
greater distortion of Fig. 17, with a
resulting pattern which would make
this normal video amplifier appear to
have a much poorer low frequencv re-
sponse. To avoid errors arising {rom
this source, the following procedures
may be used.

LS

T

Fig. 17—Scope pattern when square
wave is fed directly into scope "B".

1. Check the scope by feeding the
square wave directly from the generator
to the vertical input terminals. If a
good square wave is obtained, the scope
may be used in the normal manner.

2. If the square wave is distorted
(because of the scope’s vertical ampli-
fier) do not use the vertical input termi-
nals on the front pancl of the scope, but
connect the output of the amplifier un
der test directly to the vertical deflection
plates. Most oscilloscopes make pro-
vision for such connection at the rear.
Follew the instruction manual for the
particular scope being used.

(To be continued)

ANSWERMAN
[from page 34]

higher pulse voltage voltages without
possible internal tube arcing and break-
down. More important, the plate cap is
connected with a special high-melting

1955
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you can see why C-D

is always the leader

THE ONLY CERAMIC WITH
THE MILLION-DOLLAR BODY

C-D Ceramic Capacitors are made
{from beginning to end under one
roof in a huge plant devoted
completely to ceramic capacitor

production. Every process . .
ingredient is under constant
control. You can see the reasons for
C-D’s outstanding superior quality.
And to help you C-D
Ceramic Capacitors are

C-D packaged in

compact, crystal-clear,

easy to handle and =
always usable plastic . .
boxes (no extra >
charge). That’s .

why Distributors =~

who know carry

the complete C-D |

line. See your

C-D distributor =
today! He’s in
vour Classified ]
Telephone
Directory.

. every

ONSISTENTLY

ORNELL-
DUBILIER

THERE ARE MORE C-D
CAPACITORS IN USE TODAY
# @THAN ANY OTHER MAKE.

PLANTS IN SO. PLAINFIELD, N. I

CAMBRIDGE, MASS. ; PROVIDENCE AND HOPE VALLEY.

IND.; SANFORD AND FUQUAY SPRINGS, N. C.
CORP., CLEVELAND, OMIO,

NEW BEDFORD, WORCESTER AND
; INDIANAPOLIS,

SUBSIDIARY, RADIART
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point solder that will not become loose
anywhere nearly as easily as the older
type. The 6BQ6-GA or GTA tube
should be employed where this failure
is common.

Of course, it is possible to secure high
melting temperature solder. However
the occasion for using it is not frequent
enough to make it worth while obtaining
this special type of solder.

CONVERGENCE
[from page 10]

required, and we see that at ] no cor-
rection is required. At point K, however
the blue beam is again in error, and the
correction necessary is similar to that
needed at point I. At point L the error
is again maximum, and a correction
similar to that at H is required here to
converge the blue beam with the red
and green beams.

In this case the proper amount ol
symmetrical correction will converge the
three beams for the entire scan. Lincar
and symmetrical voltages, then are the
basic “tools” of dvnamic convergence by
which overull correction of the raster is
attained. The nceessarv  tvpe and

NEW DUAL SECTION ELECTROLYTIC CAPACITORS HER-
IN ALUMINUM TUBES WITH COM-
PLETELY FLEXIBLE INSULATED LEADS. By riveting the leads
directly to the condenser and disc, Planet has eliminated
the use of rigid terminal risers ordinarily used on this type
construction. This allows Planet Type IL capacitors to fit

METICALLY SEALED

CONVERGED /g//_g_’///
I ]
g’l,,

(H) (1)

O+O — = - O—T—0
R‘G R 16 R G R G
(H) (1) (/) (K) (L)

(A) LINEAR CORRECTION REQUIRED

CONVERGED

|
(V) (k) (L)
(B) SYMMETRICAL CORRECTION REQUIRED

Fig. 5—Horizontal errors in convergence.

amount of correction will be different
in any particular case, but correction
will always follow these principles.

In Figs. 6A and 6B cases are illus-
rrated wherein the error appears ver-
ticallv. These errors are corrected by
the linear vertical correction controls
(red, green and blue) and the svm-
metrical vertical correction controls (also
red, green and blue). The action and
purpose of these vertical controls is sim-

ilar to their horizontal counterparts.

A typical problem of convergence
would require that after static con-
vergence is achieved, a combination of
dynamic corrections must be performcd
for complete convergence.

The lollowing is a recommended pro-
cedure:

Firsi—adjust red static convergence
until the red and green beams coincide
at the center of the screen.

NEW EASE IN HANDLING TV CHASSIS

TELE-

S |
¥o MoRe b= Mo more g
CUT FINGERS ACHING BACKS g

¢ SAFER—EASIER—FIRMER CHASSIS HANDLING

6-inch smooth, round finger rail permits instant grip adjust-
ment for proper balance in lifting and carrying.

into a smaller space and eliminates the possibility of lead

breakage.

“ENGINEERED FOR QUALITY” |
GUARANTEED FOR ONE YEAR

SCOPIC

PRODUCTS INC.

Y

'CHASSIS HOLDERS

5J.00

PER Palp

SERVICEMAN'S ygp

e IDEAL FOR SERVICE SHOP AND FACTORY
When storing chassis, leave TELE-TOTERS attached. Chassis

sharp edges.

is then ready for quick handling without digging fingers under

Send Checks or Money Orders Only

PLANET SALES CORPORATION
225 BELLEVILLE AVENUE
BLOOMFIELD, N. J.
Write for Catalog 200—Lists Specifications on Stock Items

No C.0.D. Orders Accepted.

TELE-SCOPIC PRODUCTS, INC.
215 W. 33rd St. New York 1, N. Y.
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Permaline

Eliminates need of replacing
transmission lines and rotor
cables. Aging tests show useful
life of 20 to 50 years in outside
use. No deterioration . . . resists
sunlight . . . resists far belew
zera temperatures . . . extro-
ordinary moisture resistance . . .
resists salt air, acids, smog and
abrasion...STRONG AND TOUGH!

1 “‘Columbia’’ Permaline 300
Ohm Transmission Line

2 In ottractive spools or dust-
proof sealed packages

BeveceoemecsranReec®Oee®0ROCOOD

3 “Columbia‘’ Permaline
Rotor Cables for all Rotors

4 On spools or sealed pack-
ages
Poo0oeceenooNRROOOOIREOERIRBPOIOOIEOENOEOY
5§ "Columbia’ Permaline In-
tercom and Telephone
Wire . . . will not stretch
. . high cbrasion resis-
tance

.+ . tor inside or
outdoor use. :.

Write for your sample of the
Permaline wire which is most
suited for your applications.

’Columbicf’ Wire and Wire
Products cre sobd through
recognizec distributors.

WIRE & SUPPLY CO.

2850 Irving Park Road, Chicago 18, II.
""America’s Mozt Compkte Wire Line"’

RADIO-TELEVISICON SERVICE DEALER e

Second—adjust the blue beam posi-

tioning magnet and the blue static con- |

vergence until the blue beam meets the

red and green beams.

Third—examine a horizontal line of
triads for any misconvergence. Adjust
the red, green and blue linear horizontal
correction until only symmetrical hori-
zontal error remains for each beam.

Fourth—examine a vertical line of |

triads for any misconvergence and add
any necessary linear vertical correction
for the red, green and blue guns until
only symmetrical vertical error remains.

A6 K6
R R
b- 78-6
I /‘L(B 6
L CONVERGED
7’ e
/4786
: R o
Alo-s i
(8)

(A) | cowversep Yo
S rd
LINEAR SYMMETRICAL
ERROR ERROR
Fig. 6 — Vertical errors in converg-

ence.

Fifth—add the necessary symmetrical
horizontal correction for the red, green
and blue beams until the entire horizon
tal scan is fullv converged.

Sixthi—add the necessary symmetrical
vertical correction for all beams until
the full vertical line is converged.

The entire screen should now be
converged. However, at many points
during its application an interaction of
controls may require the readjustment of
previous steps. For instance after add
ing blue linear horizontal correction it
may then be necessary to readjust the
blue static convergence. In addition, a
satisfactory convergence may require re
peating steps one to six. The general
procedure is to go through the oper-
ations once to correct gross errors, and
then follow up with a repeat adjustment
to correct minor misconvergences which
might remain.
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VOLUMELS

RIDER

TELEVISION
MANUAL

ot gl

TV 151

LIMITED PRINTING-
tell your jobber to

reserve your copy now!

only ¢24.
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SAVE 50% —BUILD
EICO KITS!

OVER onz-rmt'.r,
MILLION IN USE/’

EICO KITS are top-quality

al"TV-radio-elec-

ssion
P'oie ments —

instru
tronic test ins ‘
embodylatestpetiorman\c:e
proven design. ComP ee
with all components, Pr
chassis, deep-
aluminum panel,
rugged steel case. Easy-t:-
build with step-by-step x
ns. Lifetime service

‘punched
etched

structiol
guaxantee.

Tube Tester $34.95

VOM $12.90

See EICO's 38 Kits
& 42 Wired Instru-
menls in stock at
wur local jobber.
rite for Catalog D.4

Pricer 5% higher on Wast Coast.

84 WITHERS STREET,
BROOKLYN 11, N. Y.

o” It’s got the
Rotor Industry
in a spin!

RMS
RoTor QUEEN

o 1995

list

(all the
quality features of
high priced
rotors. ..
and more)

Radio
Mdse Slis,
tnc.

N. Y. 62

Liberal
‘trade Discounts;

64

Advertising Index

American Television & Radio Co..... 56
Astron Corporation ... . I
Belden Manufacturing Co.............. .2
Blonder-Tongue Laboratories, Inc. ... 52
Bussmann Manufacturing Cou....o.c......... 8
Cadillac Trading ... 58
CBS—Hytron ... 12, 13
Centralab ... 52, 53
Channel Master Corp............. b7
Clear Beam Antenna Corp...... oo 59
Columbia Wire & Supply Co...... . 63

Cornell-Dubilier Elec. Corp. 61, Cover 2

Du Mont, Allen B. Laboratories.... . . 27
EICO e ... b4
Electro-Yoice, Inc. . 54
Erie Resistor Corp. ... .. 58
Hyecon Manufacturing Co..ooooooooo . 15
[ Jensen Industries ... . b4
Jontz Manufacturing Co.................. 60
Kenwood Engineering Co................ 58
Merit Coil & Transformer Co.... ... 21
Ohmite Manufacturing Co......... . 51
Phaostron Company ... B
Philco Corporation ... 23
Planet Sales Corporation............. .62
Precision Apparatus Co., lne...... . 24
Radiart Corporation ... Cover 2
Radio Merchandise Sales .. .. 57, 64

Raytheon Manufacturing Co........ .. §

RCA Tube Dept.........o......... Cover 4
Rider, John F. Publisher...... . . 63
Sams, Howard W. & Co............. .. 54
Simpson Electric Co....................... 55
Snyder Manufacturing Co.............. 18
South River Metal Products Co. ... 64
Tech-Master Corporation... ... 60
Tele-Secopic Products, lnc..... ... 62
Trio Manufacturing Co...... Cover 3
Tung-Sol Electric, Inc......... T 48, 49
United Catalog Publishers........... . . 64
Waleo . . 56

1440 page MASTER
® Detoited specs @ 8,500 iHus.
® 85,000 items ® Fully indexed
® Full descripfions @ Wgt. & ihs,

o As$ 4.95 at most electronic parts
jou distributors.

UHITED CATALOG PUBLISHERS, INC, 110 Lafayette 51, N. Y. 13
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“He goes into such ecstasies
since we're using
JENSEN NEEDLES,
there’s no holding him.”’

* * NEWS *x %

CHIMNEY
UNI-MOUNT
Model

UM-1

Riveted, heavy-gauge, galv. steel with
wide, flared-lip, snap-in mast holders.
18” spacing between mast holders for
firm support. Available with one
heavy-gauge stainless steel strap.
Kwik-Klip banding closure and Chim-
ney Corner Guards. All Hot-Dip gal-
vanized to prevent corrosion.

Model UM-2 . . . same as UM-1 with
2 heavy-gauge stainless steel straps.

Write for 1955 Catalog
In Canada:
A. T. R. Armstrong Ltd., Toronto)

SOUTH RIVER METAL
PRODUCTS CO., INC.
SOUTH RIVER, N. J.

PIONEER AND QUTSTANDING PRODUCER
OF FINEST UINE OF ANTENNA MOUNTS
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America’'s Most Dependable Rotator

| NOW(/%&Z/Z’MJ(%J/%M/I/ 25 o

BROEGE
MARBLE

: —e ' DECORATORS'
MAHOGANY " ? GREY

control cases available in four
glorious colors ...

TRIO, manufacturer of the “Aristocrat”,
has sct the pace :n the design of a rotator con-
trol unit as beauti‘ul as it is functional. Its
slcek, unbroken lines are uamarred by switches
or knobs and only the handsome, lighted dial
identifies it as a ro-atcr control unit.

FACTORY
ATTACHED AND
TESTED CABLE

Every TRIO rotater is now supplied with

either 65 or 90’ contrd cable factory attached
and ready for easier, faster installazion. Each
unit is bench-tested with its control cable, thus
assuring trouble-free per’ormance. These are fea-
tures that servicemen lke and appreciate!
Switch and directiona control . ST
arc located at top rear of case | eme\ Vs

A new TRIO plan enables the dealer to
carry a complete line of the various colored
cases without substantially increasing inven-
tory costs. Thus the home-maker has choice
of colors, even as late as the time of installa-
tion, because it takes only = moment to change

for handy finger-tip operation. l_ the “works” from one case to another.
— Copyright 1955 by "RIC MANUFACTURING CO.
THE TRIO ¢/ Only rotator with 2 )}\
year warranty. /
'I 4

“ARISTUCR‘T” ¥ Onlv rotator with con-

.. CULMINATION OF : trol cases available in

SIX YEARS RESEARCH four glorious colors.
AND PRODUCTION

; f ( PWrile FOR ILLUSTRATED, FOUR COLOR BROCHURE
GRIGGSVILLE, ILLINOIS



BATTERY BUSINESS
IS BIG BUSINESS

here's how to
win your share

Over 15 million portables in the
USA today make this business
of selling batteries a big
business. Get your share by
letting RCA give selling power
to your battery selling plans.
Remind your customers that
RCA Batteries are radio-
engineered for extra listening
hours . . . manufactured to
the highest performance
standards of the greatest name
in radio. Your RCA Battery
Distributor is ready now to
supply you with fresh, full-
powered RCA Batteries. And,
remember, when you place
your order, ask about RCA’s
profit-building battery selling
aids. They're available with
your purchase of fast-selling
RCA Batteries.

FREE! “This Business of
Selling Batteries” (Form
4F303), filled with business
tips, selling hints, and
promotional ideas. Get your
free copy from your RCA
Battery Distributor or write
directly to RCA Commercial
Engineering, Section D-42-N
Harrison, New Jersey.

RADIO CORPORATION
of AMERICA

RADIO BAYTERIES HARRISON, N. J.



