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It was the head of a large Radio-TV sales-service organization talk-
ing: “Why do we replace with IRC parts? Many reasons why. I’ll
give you one big one. When a set is under warranty the manufacturer
makes good on the parts but don’t forget we’re on the hook for our
labor. Defective replacements could ruin our profits, drive our good
customers away.”’

Save time wasted on unnecessary callbacks and unnecessary reorder-
ing. Build your business soundly with reliable IRC parts—sold
through reliable IRC Distributors.

For more information, write for Catalog DLR-58.

INTERNATIONAL RESISTANCE COMPANY - Dept. 3611, 401 N. Broad St., Phila. 8, Pa. * In Canada: International Resistance Co., Ltd., Toronto, Licensee.



wo.. PREVIEWS of new sets

RECEIVER

CHANNEL
VOLUME  SELECTOR
CONTROL BUTTON

HAND PANEL

ON-OFF

FLEXIBLE
CABLE TO~—__ el
HAND PANEL i

REMOTE CENTERING
UNIT & RINGS
LOCAL-DIST. i~
SWITCH -
TV PHONO | |
SWI

it \ " WIDTH
HORIZ K —— SWITCH
HOLD ™~ I+
HEIGHT— I PR

WOGFER

VERT. " WITH 4"
LIN TWEETER

r. REMOT‘E; |
/

LINE FUSE\\ 2

] W
FILAMENT,

CIRCUIT
FUSE

= ;

L] -‘-x\ L= = -

'e-L - AUDID OUT
JACK

'
.

~

INDICATOR
KNOB

CHANNEL SELECTOR
PUSHBUTTONS

i AND

PRE-SET FINE
TUNING KNOBS

General
Electric

\
General Electric
Model 21C2550
Chassis U3

Major features of this new 21” console
include pushbutton tuning for all VHF
channels, 3-way remote control, coaxial
speaker system, and 110° picture tube.
The hand panel of the remote assembly
permits the user to turn the set on or
off, select channels, and adjust volume
continuously. A four-wire flexible cable
connects the hand panel to the receiver’s
remote unit. This unit, containing only a
transformer, relay switch, and thermal
cutout, plugs into the rear of the set di-
rectly behind the tuner.

Removing the back [rom the set, you'll
find all of the somewhat vertically-styled
chassis mounted on the left side of the
cabinet. The large printed wiring board,
serving almost all circuits except the
power supply and tuner, is placed on an
angle following the contour of the pic-
ture tube. Service adjustments and tubes
are all well exposed with the exception
of the 1J3 high-voltage rectifier. This tube
is housed in the cage below the printed
board. Although it may not appear so,
the picture tube and chassis can be re-
moved from the cabinet as one complete
assembly. The tube can then be separated
from the chassis for easier bench servic-
ing if desired.

Taking a closer look at the transform-
er-powered chassis, you'll find some new-
comers in the tube lineup. In the third
video IF stage, for example, the manu-
facturer has made use of a 6EW6. Others
that might be mentioned are the 12DQ7
in the video output stage and the 6DN7
vertical oscillator-output tube. The paral
leled filament circuit for all tubes is
fused by a short piece of #26 wire lo
cated on a terminal board in back of the
power transformer. The yoke positioner
pointed out in the photograph can be
loosened by using long-nose pliers to slip
the end of the spring up and over the
bend in the ring clamp. Terminal connec-
tions for the focusing anode of the pic-
ture tube are located in the lower corner
of the wiring board.

The small pushbuttons around the
channel indicator select VHF channels 2
through 13 and a UHF position for sets
incorporating this feature. Fine tuning for
each channel is a “one-set-and-forget™ op-
eration. Each button screws in and out as
a fine tuning adjustment. Once they have
been set up, the tuning device is automati-
cally positioned whenever the channel is
selected. For automatic channe! selection
using the remote control system, all but-
tons for non-operating channels should
be screwed out. The motor-driven tuner
will then select only the active channels
chosen.
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Hoffman Model SP3531
Chassis 341

A hardwood cabinet, Dyna - Touch
automatic tuning, and a 90° picture tube
are featured in this 21” model from the
Signature Series line. Removing the rear
cover from this particular set, you'll find
the transformer-powered chassis mounted
upright along the left side of the cabinet.
It has conventional wiring throughout and
makes use of a Standard Coil VHF tur-
ret tuner. All service adjustments are on
the rear apron of the chassis as shown.
The AREA CONTROL is an AGC po-
tentiometer electrically positioned in the
plate circuit. of the triode keyer.

You'll find no manual channel selector
with sets having the Dyna-Touch feature.
The motor-driven tuner automatically se-
lects channels by a touch of the bar knob
on the front panel. To preset or index
the automatic tuner, remove the push-
on type selector bar and lift the small
panel door upward. The index buttons
are pressed in for desired channels and
pulled out for all others. VHF oscillator
adjustments are accessible through the
front of the cabinet and may be set one
at a time as the tuner turret is rotated.

A 3-amp slow-blow fuse is physically
located on top of the chassis near the
rear, and is electrically in series with the
AC input line. Directly in front of the
fuse is a thermistor which acts as a
surge-limiting resistor to control warm-
up. This component should normally
measure about 79 ohms when cold. A
special push-pull switch labeled SYNC
LOK is operated by the shaft of the
brightness control. Another somewhat
hidden feature of this chassis is the auto-
matic spot-extinguisher switch found
part of the on-off switch on the volume
control.

Since it takes a little doing to remove
the safety glass on this model, you might
heed the following. First, remove the
rear cover from the set and disconnect
the two Dyna-Touch switch leads from
the terminal board on top of the chassis.
While vou're at it, also free the loop
pointed out in the photograph. After re-
moving the push-on control knobs, lift
the front panel up and out of its bottom
trim strip. To prevent damaging the
cabinet, the control panel should be com-
pletely removed, not merely tilted to one
side, when taking out the glass. Next, re-
move the four Phillips-head screws hold-
ing the top metal trim and remove the
strip. Tilt the glass outward at the top;
then pull it up and out of the lower trim
piece.
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Philco

Philco Model UG3050GL
Chassis 9H25U

The first time you are called on to serv-
ice this receiver, you may not be in the
customer’s home Instead, he may come
strolling into the shop wnh it in one
hand like a brief case. This particular
Slender Seventeener incorporates the new
short-neck 110° picture tube and both
VHF and UHF tuners.

The Scan-Tenna assembly is a combin-
ation carrying handle and rotatable an-
tenna. The antenna elements telescope
into the handle and can be tilted up or
down.

With the back removed, you’ll find
that the chassis forms a frame around the
17DAP4/SF17 picture tube. Three separ-
ate printed wiring boards are employed

- one for the IF stages, one for the
video and sound sections, and one for the
sweep circuits. Horizontal hold range and
helght adjustments are positioned as rear
sections of the two conventional hold con-
trols. Each may be adjusted with the use
of a thin screwdriver through the shaft
of the front control section. Picture width
may be increased by placing a jumper
across the two outside terminals on the
sweep board.

The “hot™ chassis features two silicon
rectifiers in a voltage doubler B+ supply.
Both are tucked under the top chassis
panel, where you'll also find the B4+ and
series filament resistors. The plug-in fus-
ible unit has a value of 5.6 ohms, while
the surge limiter should measure about
200 ohms cold and 3.5 ohms hot. In sets
featuring only a VHF tuner, however,
the resistor used will have a value of 400
ohms cold and 10 ohms hot.

Picture centering is accomplished by
rotating two magnets, which are im-
bedded in the yoke assembly as shown.
Horizontal linearity correction is also a
magnet adjustment located just to the
left of the yoke. Although they appear
to require special alignment tools, these
magnets can usually be turned with your
fingertips.

You might keep in mind that the 1G3
high-voltage rectifier has a short bulb and
should be replaced only with the same
type. A taller 1B3 will come too close to
the flyback transformer and usually cause
arcing. All other tubes in the set are of
the special 450-ma series-string variety.
Since you may not have these tubes in
your caddy yet, here's the entire lineup:

3 CY5-RF amp. 4CS6-sound det.

6BR8A-conv. 12ED5-audio out
3AF4A-UHF osc. {3DE7-vert. osc/out
4ADEG6-1st IF 2ENS5-hor. phase det.

4 DE6-2nd IF
6AMBA-IF /vid. det 17DQ6A-hor. out
S8AWBSBA- vnd out/ noxse inv. 17D4-damper
12AZ7A-sound IF sync 1G3-HV rect.

9AU7-hor. osc.

December, 1958/PF REPORTER 8
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tures a combination horizontal and verti-
cal chassis built around the neck of the
picture tube. All tubes are easily reached
with the cabinet back removed. This in-
cludes the 6DQ6 horizontal output tube,
the 6AX4 damper, and the 1G3 high-
voltage rectifier which are out in the open
and not housed in a separate compart-
ment. All service adjustments are shown
in the rear cabinet view. Don’t bother to
look for horizontal frequency, drive,
linearity, or width, because they are not
used.

Taking the chassis out of the cabinet
by removing -four screws from the bot-
tom and resting the entire assembly on
its side, we can examine the conventionai-
type wiring of the lower chassis section.
Although the set contains two silicon
rectifiers, it also employs a power trans-
former with secondaries isolated from the
line. Filaments of all tubes except the
picture tube are connected in a conven-
tional paraliel arrangement. 1N60 crystal
diodes are employed in the video detec-
tor and horizontal phase detector stages,
thus reducing the number of receiving
tubes to only 15, not counting the high
voltage rectifier and picture tube.

One unusual feature of this receiver
is its special PIX TUBE SAVER jack lo-
cated on the rear corner of the bottom
chassis near the power transformer. When
the picture tube ages and is slow in

CONTACT STRIPS
» FOR PLUG-IN
CHASSIS SECTIONS

warming up or lacks enough brightness, CHASSIS
the user or serviceman merely inserts the 1 SECTION
“saver” plug into the chassis jack as el
shown. This acts as a built-in booster DF'
which increases cathode emission by

stepping up the heater voltage. Voltage ;

for the filament circuit of the CRT is
supplied from a special 7- to 8-volt tap
con one winding of the power transformer. i
This voltage is reduced, however, by a 3 PLUG
ohm resistor connected in series with the NI :
heater and in parallel with the saver jack. CONNECTORS |
The saver plug shorts out the dropping
resistor, thus permitting all of the supply
voltage to be applied across the heater.

The vertically mounted sections of the
chassis consist of tweo plug-in units that 1
can be entirely removed from the bottom
horizontal section. To free either piug-
in unit, remove the two hex nuts under ;
the lower chassis, and unplug the contact \
strip by lifting up on the whole assembly.

4 PF REPORTER/December, 1958
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STEREO CARTRIDGE

From E-V, first with a stereo cartridge, comes a new improved
stereo cartridge design. Just like E-V's first cartridge . . . only better
. .. and, BY ACTUAL TEST, superior to any other stereo cartridge.

HERE'S WHY: THE E-V MAGNERAMIC HAS THE

BEST FLATTESTE

. CHANNEL RESPONSE

-SEPARATION : gives you full range |
e rel frequency response |
over 25 db flat from 20 cps to

it i
between channels beyond audibility

THE E~-V MAGNERAMIC STEREO CARTRIDGE

plugs into any magnetic input; PZT Ceramic elements deliver flat response to RIAA
Standards. Step up to the excitement of stereo ... step up to Electro-Voice Stereo... the
industry’s standard. Over a half-million in use, more than the total of all other stereo cartridges
combined, attest to its acceptance as stereo’s standard. Choose either the E-V MAG-
NERAMIC or the standard Electro-Voice Stereo Cartridge for non-magnetic inputs.

2] MD Sfereo C(Jl'f d it . a 2 d GOOD STEREO DEPENDS ON THESE VITAL FEATURES:
Sivl L $19.50 ! gZ'MWDIShT %Z M'ITD'°"’%“ FREQUENCY RESPONSE ... .. ... ... 15-20,000 cps flot (Westrex LA)
[ USaneT RO e RO ereo furnunder ELEMENTS .ottt e 2 PZT Ceramic
Cartridge, with 0.7 Mil Diamond (Stereo) Stylus, OUTPUT VOLTS . .. oo 20 mv. Nominal
. L Y 6
and 3-Mil Sapphire (Monaural) Stylus for 78 ggl’g":frANCE ------------------------------- 2x ‘0'3 Z’“G/dg"e
' i CWEIGHT oo oo 3 05w o o0 3 okt & B SIS e e - CRon o - Sl rams
RP.M.'s, net $22.§O .. 21 MS Stereo Cartridge, TRACKING FORCE . 428 Groms
with 0.7 Mil Sapphire Stylus, net $9.90...26 MST CHANNEL SEPARATION . .. .. ..25db @ 1KC
Stereo Turnunder Cartridge, Linear Velocity, with g"T?t{;“ST'NG ------------- ~-5|A(RET";A)AI$:c]qurd Vg"-’/lg" pC:hn':Z')
. . e SIYRUJY L, di b i im s s . ad iamong or Yo |
O.Z Mil Sapphire (Stereo) Stylus, and 3-Mil Sap- OUTPUT TERMINALS ... ..., STD. .050 Connectors
phire (Monaural) Stylus for 78 R.P.M.’s, net $12.90 IMPEDANCE ORLOAD . ... ...... 22,000 ohm or higher mognetic input

See your high fidelity specialist or write Dept. PP

EleCROYOTEE .. cucrmnn. memons

Over v» Million in Use. .. More Than All Others Combined

December, 1958/PF REPORTER



NEW!

ISOFARAD

Constant-Capacitance
Film Capacitors

SPRAGUE

ISOFARAD"

For equipment applications

where the best is none too good

* for performance far above and beyond ordinary plastic-film or paper capacitors
* for unmatched capacitance and retrace stability
* for highest insulation resistance

e Sprague’s new ISOFARAD Film Capacitors have
the best temperature/capacitance stability at the
lowest cost. The Sprague patented plastic film di-
electric in these capacitors has practically no ca-
pacitance change over operating temperature ranges
up to +85° C...making them ideal for TV, radio,
circuit design work in the laboratory, precision
amplifiers, laboratory instruments and industrial
electronic equipment.

e They’re the only capacitors that will work every-
time in synchroguide circuits in color TV receivers
...the only answer to many a TV set that’s a drifter.

e Here’s the kind of performance you can expect
with ISOFARAD Capacitors: from 25° C (room
temperature) to +80° C, their capacitance will not
change by more than 1%. These capacitors have
such good retrace characteristics that there is prac-

don’t be vague...insist on

| SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND

10 PF REPORTER/December, 1958

tically no permanent change in capacitance even
with repeated temperature cycling. As for insulation
resistance, it’s so high it can’t be measured on
ordinary service equipment.

® When used for replacement applications in TV
horizontal circuits, where drift is a problem, they
consistently better original set performance.

e You'll find Sprague’s new ISOFARAD Capaci-
tors cost you less and perform better in most circuits
than comparable silvered mica capacitors, What'’s
more, they’re available in capacitor ratings up to
.33 MF which is far beyond the silvered mica range.
And every capacitor is rated at 500 volts d-c working!

e® For complete listings, write for Bulletin M-755 to
Sprague Products Company, 105 Marshall Street,
North Adams, Massachusetts.

world's farpest capucito Jm.u.u.-fgn L rer

BETTER CAPACITORS FOR YOU@:J

b LA A TR
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ABOUT THE COVER

This month’s theme is rather obvious,
"The joy is in the giving.”

When the picture-taking was all over, a
5.year old lass, who had been curiously
eyeing the proceedings, slowly
approached our costumed serviceman.
With her head quizzically cocked to
one side, mouth slightly agape, and
eyes wide with wonder, she managed
to squeak in a small, half-sure voice,
““Hi, Santa.” The resulting size of

the lump in ol’ Santa’s throot we'll

leave to your imagination.

MERRY CHRISTMAS!

USE HANDY CARD AT BACK TO ENTER YOUR SUBSCRIPTION




Lettons ta the

EDITOR

;.-'Eléf';tronic Tube

PROTECTOR

Designed To Pratect All Electronic Tubes
in TV or Hi-Fi Sets, Amplifiers, and Similar
Electronic Equipment. Will Double or Triple
Tube Life Including Picture Tubes.

ATR Electrenle -
Tube Profectar
Wall Modal 250 1
tis price $495— DEALER NET PRICE $330

ey e

ATE Elacironic
Tulee Prabechor ..
Flaor Model 300

List Brico 5695— DEALER NET PRICE $463 |

|

ATR Electronic Tube Protectors will double
or triple the life of all electronic tubes includ-
ing picture tube in TV or Hi-Fi Sets, Amplifiers,
Electronic Organs, and other similar electronic
equipment, The ATR Electronic Tube Protector
utilizes a thermal cushion-action principle which
also protects all other components by elimi-
noting initial damaging surge currents, The
ATR Electronic Tube Protector can be used
with any electronic equipment having input
wattage of 100 to 300 watts,

SEE YOUR JOBBER OR WRITE FACTORY

+/NEW MODELS +/NEW DESIENS A/NEW LITERATURE
A" Battery Ellminators,  DC-AC Joverters,  Auto Radio Vibrators

American Tetevision & Raoio Co.
L2uality Products Stwee 1937
SAINT PAUL 1, MINNESOTA, U. §. A.
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Dear Editor:

Is it possible to get back issues of
Video Speed Servicing — that is, those
which were published before the feature
appeared in PF REPORTER?

H. L. PayToN
Seattle, Wash.

Yes, these have been compiled into two
volumes. Limited quantities of Vol. 1, in
loose-leaf binders, may be purchased at
$4.95 each. Bound editions of Vol 2
are $2.95—FEd.

Dear Editor:

Here is a servicing tip that overcomes
the annoying problem of keeping the de-
flection yoke up tight against the bell of
a test picture tube such as the 8XP4. For
a long time, I have been using an old
dual ion trap with the magnets removed.
Its springs grip the neck of the tube tight-
ly enough to keep the yoke where it be-
longs — much simpler than using jigs,
brackets, clamps, etc., as described in
many published items.

Davip GREENE
Philadelphia, Pa.

A simple clamp is a highly effective
holding device, as we can testify from
long experience in our own labs. A suit-
able type of clamp was described and
pictured on page 59 of our June, 1956
issue.

The only drawback is that the tube
must depend on the yoke for support,
a tough situation in newer TV sets where
the yoke is neither attached to the chas-
sis nor equipped with long enough leads
so that the check tube will rest on the
bench. Even though jigs and brackets are
somewhat complex, they have the advant-
age of keeping a firm grip on the entire
check-tube assembly.

“Floating” yokes are generally fastened
to the picture tube by pinch clamps
equipped with rubber pads. These devices
are ideal for keeping yokes anchored on
the neck of any picture tube, including
a check tube.—FEd.

Dear Editor:

Why do the ads in PF REPORTER so
often portray TV servicemen wearing
bellhop uniforms? 1 wonder if other
servicemen resent this as 1 do. In these
parts, our servicemen are rather well-
dressed.

Name withheld by request

We go along with the comments set
forth in “Dollar & Sense Servicing” last
August under the heading, “Right Dress.”
Briefly, this point of view maintains that
either uniforms or “dress-up” clothes are
appropriate; which you use depends on
the impression you wish to create.—Ed.

Dear Editor:

The October issue is very good, espe-
cially the article by Stan Prentiss about
the old Philco set. This treatment of a
volurne-produced TV receiver is the best
yet, and it should be repeated on other
highly popular brands such as Zenith and
RCA. Don’t bother with sets that naven’t
reached the market in large volume.

As for marking a chassis with the cor-
rect PHOTOFACT Set number, we have
been doing this on every set we have re-
paired since the first issue of PHOTOFACT
came out. We mark both the chassis and
the rear cover of the cabinet with red
crayon.

JosePH G. ARTZNER
Malvern, Ohio

This just proves what we've always
thought — old TV sets never die. Stan
Prentiss will continue his series on popu-
lar old sets — see the RCA KCS847 cov-
erage in this issue—Ed.

Dear Editor:

1 liked the TV Hospital idea in the
October Dollar & Sense Servicing col-
umn. Lately, I've been using the enclosed
card in my own business. It has caused
a lot" of talk, and I now have almost
twice as much work as I used to have.

CHARLES H. BOND
South Braintree, Mass.

BOND TELEVISION REPAIR SERVICE

PICTURE TUBER REJUVENATED
Have Tubes @ Will Travel

20 ARMBTRONG CIRCLE
80. BRAINTREE, MASS,

Charles H. Boad Victor 3-4979

*Nuff said?—Ed.

Dear Editor:

I would like to contribute a few sug-
gestions for names that might be given
to service shops specializing in hi-fi or
commercial sound: High, Wide and Fi;
Sound Sound; Dr. Sound; or Guy-Fi
Sound.

ROBERT D. LayTON

Hemet, Calif.
Like we’ve always said, our readers are
highly imaginative—Ed.

Dear Editor:

I found your article on Pocket-Sized
Portables (July, 1958) so interesting that
I decided to look up the circuit of the
General Electric Model 766A radio.
However, this receiver was not listed in
the Master Index to PHoTOFACT Fold-
ers——Why?

' R1CHARD RUFER
Hayward, Calif.

Very simple: It's a brand new receiver!
The PuoTOFACT Folder was being pre-
pared at the time our article was writ-
ten, and was recently issued as Set 417,
Folder 5—Fd.

As announced in the September issue, PF REPORTER subscription rates in-
crease to $4.00 per year eﬁecu.ve_lan. 1,
can extend your current subscription at t

he present, lower rates. A handy order
card is bound in at the back of this issue for your convenience.

1959. By acting before this date, you
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------always saying:

INC., DOVER, NEW HAMPSHIRE

CLAROSTAT MFG. CO.,
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Mr. TV-Radio Service Dealer: MEET THE CHALLENGE

o REVBLUTIIJNARY

RAYTHEON ‘&2
TUBE

MART

' CHECK YOUR TUBES HERE FREE! %
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The new RAYTHEON TUBE MART puts the profits where they

belong — in the pockets of Service Dealers like yourself.,...
As a RAYTHEON TUBE MART AGENT you gain:

EﬁﬂUP PROFITS FROM TUBE SALES @%jCREDIT FOR HELPING SET OWNERS

@ﬁj EXTRA SERVICE BUSINESS

Here’s all you do. Place these hand-
some Raytheon Tube Marts in your
neighborhood stores. Keep them stocked
and earn a continuous flow of profits.
You’ll increase your servicing business,
too, because each Tube Mart holds
your imprinted leaflets — that direct
customers to you for TV-Radio
service.

Cxcellonce in MNeclronlos

DISTRIBUTOR PRODUCTS DIVISION

RAYTHEON MANUFACTURING COMPANY

Newton 58, Mass., 55 Chapel Street «
Atlanta 6, Ga., 1202 Zonolite Rd. N.E. «

@ﬁj NEIGHBORHOOD ADVERTISING

It’s easy to place Raytheon Tube
Marts in profitable locations because
you offer the shop owners a new source
of extra profit.

For the complete story on how to
become the money-making Raytheon
Tube Mart Agent in your neighbor-
hood, call your Raytheon Tube Dis-
tributor today.

Chicago, HI., 9501 Grand Ave. (Franklin Park)
Los Angeles 16, Calif., 5057 W. Washington Blvd.

NEW. PROFIT-MAKING

() v
anp sio*

December, 1958/PF REPORTER 15



across the

(H) Plate (pin 3) of vertical output.
e

(D) Grid (pin 7) of sync amplifier.

(E) Plate (pin 6) of sync amplifier. (K) Grid (pin 5) of horizontal output.

. Waveforms observed in RCA Chassis KCS47A during normal operation.
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RCA Chassis KCS547

Although these fine old receivers
are going into their ninth year of
operation, we still find them on the
bench from time to time. There must
have been a fabulous number of
these sets made. After I finish re-
pairing one of them, hardly any time
passes before I'm back at work on
another. There are several versions
of this excellent old chassis, desig-
nated by different suffix letters. For
a complete cross-reference guide to
various models and chassis in the
KCS47 production run, refer to
Table I

Tunable buzz in the audio and
tendancy toward loss of horizontal
sync have both been common com-
plaints in these receivers, especially
since they have reached a ripe old
age. Unfortunately, there are no
quick cures; about the only remedy
I've discovered is a good, long ses-
sion of checking voltages and wave-
forms to find defective parts.

Since the PHoOTOFACT Folders
for this chassis series didn’t include
waveform pictures, I have assembled
a series of normal waveforms taken
from the “A” version. All of these
patterns, presented in Fig. 1, were
taken in a medium-to-high signal
area with an oscilloscope having a
flat vertical frequency response from
DC to 4.5 mc. A low-capacitance
probe was used wherever necessary.
The peak-to-peak voltage ampli-
tudes listed for each waveform may
be used for reference if your local
signal conditions and your test
equipment’s capabilities are taken
into consideration.

I recently serviced two KCS47’s
that had the characteristic troubles
I mentioned. The first one was guilty
of picture flickering, tearing, and
occasionally a complete loss of
video. The sound had a buzz that
varied with the setting of the fine
tuning control and was always loud-
est when there was a considerable
quantity of black in the picture. The
second receiver also buzzed in the
same manner, and it invariably lost
horizontal sync when the televised
scene changed from the program to
a commercial. Both receivers lost
sync when the contrast control set-
ting was reduced. Let me show you
what procedure I followed in cor-
recting these faults.



176T53, 6T54

6T64, 6T6S, 6T71,
6T74, 6T75, 6T76

| 7T103, 7T104

7T112, 7T122,
7T123, 7T124

7T132
16T152
| 7T103B, 7T104B

{ 7T112B, 7T122B,
. | 7T123B, 7T125B

| 7T111B

Begin with Power Supplies

In any electronic troubleshooting
procedure, it’s a good rule to check
power-supply voltages as the next
step after testing tubes. Circuits can’t
function right unless they have
proper DC operating potentials. In
the KCS47 chassis, there are three
B+ voltages (none negative) with
plenty of electrolytics for ripple
filtering. Two of these voltages, the
370- and 115-volt supplies, are rel-
atively constant regardless of signal
conditions. However, the inter-
mediate 200-volt supply is subject
to considerable change when signal
is applied. This shift in voltage is
due to a changed conduction level
in the RF amplifier, all four 1Fs, and
the first video amplifier, all of which
are connected to the 200-volt sup-
ply.

With the antenna disconnected,
the intermediate B-- supply is just
about 200 volts. A fairly strong in-
put can cause this potential to rise
to at least 250 volts. This normal
variation can cause quite a bit of
confusion when troubleshooting this
branch of the B circuit. Fortun-
ately, though, it is usually rather

4TH VIDEO IF 100
6CB6 20mmt  mmf
5 it
e
b=y
5 TOAGC
A g RECT
¥
TO VIDEO.
DET

Fig. 2. Modifications to fourth video
IF circuit of RCA Chassis KCS47.

easy to spot the culprits responsible
for defects here.

First, determine if the voltages at
the other two power-supply taps are
normal. If not, pull the SU4G recti-
fier tube and make sure that the
RMS readings on plate pins 4 and 6
of the socket are at least 350 volts
(measured from each pin to
ground). A correct reading at this
point is a clue that the power trans-
former is operating properly, at least
when not under load.

Further investigation should begin
at the filter capacitors and proceed,
if necessary, to other principal points
in the B+~ circuit. Uniformly low

the plate and screen circuits of tubes
supplied from the latter. Before you
permit the power supply to pass in-
spection, check the ripple waveforms
on the various B lines to make
dead certain that the various filter
capacitors are doing a good job of
removing hum and pulse interfer-
ence.

Check the IF's

When you are satisfied that the
power supply is working normally,
connect an antenna to the set and
measure the DC voltages at the grids
of the first three video IF amplifiers.
VTVM readings ranging from —3

readings mean leakage or a partial to —5 wvolts indicate that these
DC REST -
AGC CLAMPER AGCRECT  JhoMATH AGC - SYNC SEP
L,6AV6 l, 6AL5 R L, 12AU7
T0 200V VIA GRID
> iy i [ CIRCUIT OF SYNC
\ AMP
[} [
]
5

AGC TO IF'S

-]:1500
mmf

T

y
150K
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o
4
4K %o00°
AGC SWITCH

AGC TO
TUNER
(A) Original version.
TO CATHODE CIRCUIT
OF IST VIDEO AMP =
TO CLAMPER 70 AGC RECT {POSITIVE POTENTIAL)
AGC TO "
TUNER AGC TO IFS 3K o
12AU7
150K o
e -
l 2
o =0z
35 L—* 70 GRID
: 047 OF SYNC AMP
56K :
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5 3 FROM VIDEQ
=) : AMP PLATE
©4 40 8 220K CIRCUIT 720K 2ok | TOGRID
AGC SWITCH 24" A

(B) Later-production version.

L~ CIRCUIT OF
: PICTURE
sk TUBE

Fig. 3. AGC circuit of RCA's KCS47.

short from the power supply to
ground, while abnormally high read-
ings indicate an open condition in a
load circuit which normally draws
heavy current.

Under usual conditions, the 370-
and 115-volt supplies measure well
within a 5% tolerance. If they are
okay, but the 200-volt supply seems
suspiciously low or high, you can
immediately turn your attention to

stages are operating and that there is
no DC leakage through their coup-
ling capacitors. At this point, if you
wish, you can apply a demodulator
probe to the plates of the video IFs
and see if the waveform shapes and
amplitudes are anything like those
shown in Fig. 1A. If they aren’t, bet-
ter recheck the IFs to find out why.
By the way, don’t be in a hurry to

« Please turn to page 63
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When a receiver is delivered to
the customer’s home following a
shop repair, it is expected to be as
good as new — or even better. This
is naturally expected by Mr. & Mrs.
Customer, since to them a shop re-
pair means a complete overhaul.
Keeping this in mind, the thinking
technician finishes up every bench
job by making an operational check
for picture quality on all received
stations. At this time, he should be
cautious about attributing lack of
picture detail to poor transmission
from the station rather than poor
bandpass characteristics of the re-
ceiver.

To determine whether the poor
picture quality is the fault of the
station or the receiver, adjust fine
tuning to the point where a “wet-
sand” effect appears in the picture.
At this point, there should not be a
halo to the right of large objects,
audio should be at its loudest and
sound bars should be observed:-in the
picture. With a slight readadjustment
of the fine tuning, the wet-sand ap-
pearance and sound bars should dis-
appear and a sharp, crisp picture

———THAP ADJUSTMENT

how to check and improve

the performance of TV sets

should be obtained. If it isn’t, a
quick check of the over-all response
is in order. This is usually a 15- or
20- minute job if proper test equip-
ment is employed according to the
following procedure.

The curve of Fig. 1A is the ideal
condition. That is, it indicates that
maximum usable sound and video
information is being passed through
the IF strip.

Fig. 1B shows the effect when a
pole frequency has shifted away
from the sound carrier towards the
picture carrier. The over-all effect is
an increase in gain of the low-fre-
quency component of the signal,
along with a loss of high frequency
information and fine detail in the
picture. This is, in essence, what we
will be correcting with our over-all
alignment procedure.

The first step will be to connect
the equipment as shown in Fig. 2.
Starting at the left of the drawing,
connect the ground of the marker
generator to the chassis of the re-
ceiver. If the receiver chassis is tied
to one side of the AC line, use an
isolation transformer to protect the

PROVIDE BIAS TO

by Mike Martynec

s\

receiver and test equipment. The
marker output is clipped to the re-
ceiver chassis near the mixer plate
output or near the grid of the first
video IF stage. This connection may
be moved slightly, depending on how
much marker injection is realized.

Fixed bias is connected to the
AGC line to prevent overloading and
to insure normal operation for the
gain-controlled stages in the tuner
and video IF strip. In older receiv-
ers, where AGC is developed at the
video detector, 2 to 3 volts of bias
is ample. However, keyed AGC cir-
cuits may require more bias for
proper operation. (See service liter-
ature for correct bias levels.)

The scope ground is tied to chas-
sis ground, and the scope input con-
nected to the video detector load
resistor. This point is frequently
called the “looker point.” Horizontal
sweep for the scope will be supplied
from the sweep generator. This auto-
matically synchronizes the scope’s
horizontal trace with the sweep fre-
quency of the generator signal.

Output impedance of the sweep
generator, normally 52 or 75 ohms

MARKER CLIPPED
(T GHASSLS ANT

AGG LINE A5
SPECIFIFD
MFR

-
PICTURE

SOLUND
CARRIER

ot
CARAIER A CARRICR

Fig. 1. Over-all IF
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response curves.
(A) Ideal curve—broad, flat top. (B) Excessive low-frequency gain.

B CARRIER

¥ |DEC DET, LOAD
RESISTOR OR 157 SWLEF GEW.
VIDEQ AME GRID SET 70 SWEEP
3
h 210218 ME
BOTTOM OF CRASE 15

Fig. 2. How to connect test equipment
to receiver for an IF alignment job.



unbalanced, is matched to the 300-
ohm balanced antenna input of the
receiver through a simple resistive
network (see Fig. 3). The sweep is
adjusted for a center frequency of
213 mc so that it will cover Channel
13. Sweep width will be at least 6 to
8 mc to insure viewing the total re-
sponse curve.

All necessary test equipment is
now properly connected. With the
receiver tuned to Channel 13, ad-
just the sweep generator center-fre-
quency dial until a response curve
appears on the scope screeen. Dur-
ing this operation, you may experi-
ence several similar curves. Choose
the one nearest the Channel-13 cali-
bration point. Now, converge the
retrace curve, using the phase con-
trol on the sweep generator. De-
crease marker and sweep outputs to
a value that will still allow the re-
sponse curve to be seen at maximum
usable scope gain. Adjust bias to
the level specified in the service liter-
ature. By increasing the output of
the sweep generator, it will usually
be possible to flatten out the top
of the response. This is misleading
and shows that overloading is oc-
curring. Ease up on sweep gener-
ator output until the response curve
does not change shape when the
gain is reduced or increased slightly.
Now inject just enough marker to
see the pip, and you are ready to
make adjustments. For those who
have not set up for alignment before,
the foregoing may appear awkward
at first; but, after 2 to 3 setups, it
will take less than 5 minutes to do.

From the service data, obtain
sound and picture IF frequencies
along with any trap-alignment pro-
cedures. Assuming the curve of Fig.
1B is realized, adjust the mixer-plate
and video IF points slightly to deter-
mine which one controls the high-
frequency end of the bandpass curve.
A slight adjustment should cause the
response to approach that shown in

100

— AAA e 150
SWEEP
3000 GEN
RECE|VER 100
>—
150a

Fig. 3. This resistive network matches
generator output to receiver input.

Clarity of detail, absence of ringing, and
a lack of smear in large areas indicate
that test pattern is normal.

When picture detail is fuzzy but the scan-
ning lines are sharp, a loss of high-
frequency response is indicated.

Ringing and smear result when high-
frequency response is excessive and low-
frequency response is insufficient.

If low- and high-frequency response are
both excessive, a combination of smear
and ringing will be produced.

Fig. 1A. A touch-up of the other
adjustments should then produce a
normal curve. Be sure to set the
traps as specified by the technical
data. Uncouple the test equipment
and air-check the receiver. Set the
fine tuning control to the center of

In a normal IF response pattern, the
video carrier is at 50% of peak amplitude
and sound carrier is at 10%.

Attenuaiion of high video frequencies will
occur if the IF response curve shows poor
gain near sound carrier.

Peak indicates excessive high-frequency
response, while flattened portion indicaies
poor low-frequency response.

The video-carrier marker falls too high
on the curve, which is peaked more on
the low side than on the high side.

its range and retune the local oscilla-
tor on each channel to obtain best
sourd and picture. You will be
pleased with the results! After 2 to
3 over-all alignments you will very
likely become ‘‘alignment happy,”
but this will soon wear off. A
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.NOW for only IE8 9.9-5

YOU CAN HAVE YOUR
Model 1000 Dyna-5can

CONVERTED

BY THE FACTORY
fo the latest

SIGNAL INJECTION |
DIRECT VIEWING

mopeL 1075

TELEVISION
ANALYST

(described on opposite poge)

This unique plan has been set
up, through the cooperation of
B&K Distributors, to make it
easy for you to obtain all the
features and benefits of the
sensational new B&K “1075”
TELEVISION ANALYST at
lowest possible cost!

Your converted unit will
have the regular guarantee
like a brand new instrument.

It proves again how we work
to improve but not to obsolete
your B&K equipment.

This conversion service is
available through your B&K
Distributor—or write to us.

B

Dept. R

BaK MANUFACTURING CO.
3726 M. Scuthport Ave. s Chicago 13
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A Lot of Talk. Commercial and
industrial two-way radio systems are
operating all around you, often in
places you may not realize. Conges-
tion in the frequency bands used by
these services has become so severe
that *“split-channel” operation has
been adopted; that is, bandwidths
have been cut in half to accommo-
date double the number of stations.
The industry is now busy changing
over from the wide-band to the nar-
row-band system.

Typical of the wuses recently
found for two-way radio is the sys-
tem used on city transit buses in
Rochester, N. Y. Mobile units in all
buses allow the drivers to keep in
touch with dispatchers at the bus
company’s offices. Since all emer-
gencies, breakdowns, and traffic de-
lays are reported promptly, the dis-
patcher can readily reroute buses to
close up gaps in service and prevent
the “bunching up” of buses caused
by traffic jams.

Are you interested in servicing
mobile radio? Before you are al-
lowed to touch the inside of a trans-
mitter, you need to obtain at least
a second-class radiotelephone license
from the FCC. In case you have
wondered, this license does not re-
quire that you learn Morse code,
as would be necessary for a radio-
telegraph license.

Man At the Front. After finish-
ishing a series of house calls, have
you ever felt as if you’ve been up
in the front lines fighting a battle? In
a sense, that’s what you’ve been do-
ing, for the serviceman is spearhead-
ing the electronic industry’s drive to
make its products more useful to the
public.

Among all highly-trained techni-
cal people, the serviceman stands
alone as one who must be able to
deal effectively with human beings
as well as mechanical devices. In

connection with their recent All-
American Awards program, Mr. Ir-
vine D. Daniels of General Electric
Co. put it this way: “The serviceman
must not merely solve highly intri-
cate electronics problems—but must
tailor the solutions to the personali-
ties, needs, and desires of individ-
uals.” The most brilliantly designed
equipment is a flop without someone
to keep it functioning well enough
for the owner to get his money’s
worth.

Difficulties are bound to arise
when complicated electronic devices
are put into the hands of the non-
technically-minded public; but, with
the serviceman doing his part to sup-
ply practical answers for these prob-
lems, further electronic develop-
ments even more revolutionary than
TV will be able to take their place
in American life.

Lemon. Pity the customer whose
new TV set has several failures dur-
ing the first few months. About the
time of the third or fourth break-
down, he may unhappily conclude
that the set is hopelessly defective
and that he’s been stung.

If he’s following this train of
thought, admit that he has had an
unusual run of bad luck; but point
out that there’s no reason why the
set should be doomed to a lifetime
of trouble. Explain that all the trou-
ble may have been “smoked out”
(but don’t talk too optimistically,
since another defect or two may be
lurking under that chassis).

When you encounter a set whose
sorry history has earned it the label
of “lemon,” give it a more thorough
going over than usual. Take time to
determine if any circuits are unusu-
ally critical in adjustment or other-
wise border on defective operation.
You may lose a few dollars on the
job, but the money will be well spent
if you make a friend out of the
customer.
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UNIQUE NEW SIGNAL-INJECTION TECHNIQUE NEW e @
Saves TV Trouble-Shooting Time and Work : eoes ove
R.F. Supplies complete r.f. ond i.f. signals w'th p 4
video and audio modulation to quickly trau- | » s o O
I.F. ble-shoot each stage in each of the sections
of the TV receiver. Enables you to check the L @ @ @ I
r.f. sensitivity and AGC settings of TV i d
receivers. MODEL r 5
VIDEO Reproduces a complete test pattern on the 3 \
screen of the TV picture tube and injects 1075 @ @
signals into each video stage of the TV re- i
ceiver for fast, visual trouble-shooting and
correction—anywhere, anytime, Makes it easy 1
to check bandwidth, resoiution, shading and »
contrast capabilities of the TV set. @ v Ovule 9 j
. L - ) &
SYNC Provides camposite signal, sync positive and
negative. & ._@ ° a ™ ]
SWEEP CIRCUIT Provides separate vertical ond horizontal - e S M e )

DRIVING PULSES driving pulses for trouble-shooting deflection
circuits.

QUICK, DIRECT, COMPLETE TV TROUBLE-SHOOTING
Now, by point-to-point signal injection and

INTERMITTENTS Test signal injection also aids in locating in-
termittent troubles.

AUDIO Provides a 4.5 mc sound channel, FM mod-

ORANGE

=
Z
wy
<
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SET
ADJUSTMENT and horizontal linearity, size ond aspect

vlated with approximately 25 kc deviation.
{This audio carrier is modulated either from
a built-in 400 cycle tone generator, or from
your own external audio source.) Injection
of the 400 cycle tone signal simplifies trou-
ble-shooting of the audio section.

COLOR Enables you to trouble-shoot and signal trace
color circuits in color TV sets.

Generates white dot and crosshatch
patterns on the TV screen for coler
TV convergence adjustments.
Generates full color rainbow pat-
tern of orange, red, magenta, blue,
cyan, green to test color sync cir-
cuits, check ronge of hue control,
align color demodulators, etc.

Enables you to check and adjust the vertical

ratio of television receivers.

Canaodo: Atlas Rodio Corp., 50 Wingold, Toronto 10, Ont.

test pattern reproduction, you can easily trouble-shoot
and signal trace any stage throughout the

video, audio and sweep sections of black & white
and color TV receivers. With the remarkable

new Model 1075 B&K TELEVISION ANALYST, you can
quickly isolate and diagnose TV troubles

(including intermittents). By use of the generated
test pattern, you can actually see the condition
directly on the picture tube of the television set itself.
No external scope is needed. The TELEVISION
ANALYST is practically a complete
TV service shop in one instrument! Net, $25995

See your B&K Distributor or write for Bulletin AP 12-R

BaK MANUFACTURING C€O.
3726 N. Southport Ave. « Chicago 13, lllinois

Export: Empire Exporters, 458 Broadway, New York 13, U.S. A,
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WHAT EVERY SERVICEMAN
SHOULD KNOW ABOUT THE

1. BALANCED SLEEVE DIPOLE DE-

SIGN! Shrinks the miles and flattens the
mountains. Boosts gain up to 379% over
larger fringe antennas. Provides 15 to 1
front-to-back voltage ratio on channels 2 to,
6, and 18 to 1 on channels 7 to 13.

————

4. 15 INCH ALUMINUM DOWELS!

Reinforce all elements over 30 inches in
length. Rigidize elements against sag or
sway. Keep antenna working and looking
like new.

\.\\

.

7. SEAMLESS ELEMENTS! six 1% inch
diameter seamless elements impart extra
strength as well as improve electrical con-
ductivity,

~ e
; .-‘, [ Y ~N 4
V?» ‘I 3 %

10. SPECTACULAR INCENTIVES!

Yours free! Costly card table and chair sets,
hand-painted portraits, aluminum chaise
lounge and chair patio sets. No coupon col-
lecting. No contests. Every dealer wins.

SATELLITE POWER
HELIX

Fringe

HELIX

Deep fringe
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STAR
HELIX

Near Fringe

= M Rl N '-

2. 28-ELEMENT “SEARCH LIGHT"
DIRECTIVITY! Multiple driven dipoles
pile up needle-sharp directivity that pin-
points distant stations, sidesteps ghosts and
interference for flawless picture definition.

S

5. DOUBLE U-BOLT FOR DOUBLE-

STRENGTH! Grips crossarm powerfully to
mast. No shift or slip. Keeps antenna on
station beam even in gale-force winds.

we tmosE

' ALCOA
—————— -

A ALUMINUM
o MILL PRODUCTS

B Atiimum wurane of amenta

£l .

8. ALCOA ALUMINUM! Made of 100%
aircraft aluminum by ALCOA —world’s top-
quality producer—for permanent corrosion-
resistance.

11. YOUR HARVEST OF PROFIT! The
most dynamic merchandising package ever
put to work to nail down bigger and better

TV antenna sales for service dealers.

SUPER
HELIX

Secondary

JUNIOR
HELIX

Primary

[ = o e e o e

\ 2 \
48
3. FLAT MICROWAVE HELICAL SEC-

TION! Each individual non-linear additive
collector is tuned separately for highest
gain and sharpest directivity on each of the
7 high band channels.

6. ONE INCH TUBULAR BOOM
BRACE! Full size, full length construction.
Rigidizes crossarm, prevents twist or droop.
Heavy gaugeoneinch o.d. aluminum tubing.

9. NATIONALLY ADVERTISED! prama-
tic ads all season long in Progressive
Farmer, and other national and local TV,
radio and newspaper media send ready-to-
buy prospects into your store. Plus big co-op
advertising allowances.

NOW MORE THAN EVER —1t pays to
specify a JFD area-engineered Helix Color-
tenna (with new Balanced Sleeve Dipole de-

sign) for every market. call or ViSit
your JFD distributor now.

e e e e e ——--——-———-——-———
JFD Electronics Corp
.6101 Sixteenth Ave Brooklyn 4, New York

I
1
[}
t
JFD international {
15 Moore Street H
New York, New York 1
JFD Canada Ltd. [
51 McCormack Street ¢
Toronto, Ontario, Canada :




ownership of a complete and currently maintained

PHOTOFACT SERVICE DATA LIBRARY
SPELLS SUCCESS FOR SERVICE TECHNICIANS

here’s actual proof from the men who know!

NEW!

profit-making PHOTOFACT Library!

‘PIIQQI VALUABLE STEEL FILE
B CABINETS FOR REGULAR
PHOBOFACT SUBSCRIBERS AND

PHOPOFACT LIBRARY PURCHASEFS

GET THE FULL
DETAILS

EASY-BUY PLAN

—the money-saving way to build your complete

NO INTEREST— NO CARRYING CHARGE— AS LITTLE AS $10 down

“"PHOTOFACT more than doubles the amount
of work a shop can turn out. The time saved by
their use is inestimable...cuts labor costs, too...”

—Warren G. Kunkle, Denver, Colorado
(Operator of Warren G. Kunkle & Co.—
in business for over 27 years)

HERE’S MORE PROOF...FROM COAST-TO-COAST

VIRGINIA
“§ have been using PHOTOFACT
since it started, | believe that was In
1946. | don't see how | could do with-
outit..."
—Glen Edwards
Norton, Va.

PENNSYLVANIA
“PHOTOFACT cuts servicing time
in haif...”
~—Norman E. Rick
Reading, Pa.

NEW YORK

“It's the only complete circult data

service avallable to the industry..."
—Herbert Cook
Rochester, N. Y.

KANSAS
"l find § can save 50% of my time by
using PHOTOFACT for everything—
alignment, replacement parts, sche-
matics, etc. In fact, if anything hap-
pened to my PHOTOFACT and |
couldn't replace them, | think I'd just
close my shop.”

—Charles F, Burket
Elkhart, Kansas

SEE YOUR SAMS DISTRIBUTOR TODAY,
or write to Howard W. Sams for details

HOWARD W. SAMS & CO., INC.

CALIFORNIA
“We use PHOTOFACT daily. | don't
belleve we could conduct afirst-class
service shop without them, They are
a time saver. With them, you can get
to the base of your troubles in a
hurry."
—P. W. Earls
Fallbrook, Callf.

OHIO
“§ conslder PHOTOFACT indispen-
sable in, daily use on practically every
set which comes to the shop...”
—Dwilght L. Benson
Edison, Ohlo

TEXAS
“Sams PHOTOFACT is the easiest
and fastest method | have found...”
—Leroy Holloman
Odessa, Texas

1IOWA
“] would fInd It impossible to give
conslstently reliable service withouta
complete PHOTOFACT file of serv-
ice Information.”
—Ralph L. Reints
Ottumwa, lowa

(These are just a few of the hundreds of ""Success with PHOTOFACT” letters in our files)

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

[]Send details on PHOTOFACT Easy-BuyPlan and FREE File Cabinet offer.

[1I'm a Service Technician: [] fuli-time; {T] part time

My Distributor is:

Shop name

Attn.

Address

City

Zone, State.




servicing

equipment

part 2
by Alan Andrews

Fig.-2. Examples of harmonic distortion.

Hi-Fi systems are usually made
up of a number of individual units
which are interconnected through
cables and switches and operate to-
gether to reproduce full-range sound.
All hi-fi rigs contain a speaker sys-
tem, a power amplifier, a preampli-
fier, and either a phoftograph or an
AM-FM tuner. Deluxe outfits may
have both a phonograph and an
AM-FM tuner as well as a tape re-
corder. Trouble occurring in one
unit can interfere with the operation
of other units; thus, before a trouble
can be corrected, it must be localized
to a specific unit. Once this has been
accomplished, only the faulty unit
need be considered. Troubles en-
countered in a hi-fi system fall into
four main groups: no output, dis-
tortion, hum, and noise. This article
will present methods for recognizing
and isolating troubles in these cate-
gories.

No Signal Output

When the customer’s complaint is
no signal output, the first thing to
determine is whether or not the con-
dition exists for all signal inputs. If,
for example, records can be played
normally but no radio programs can
be received, then the tuner is prob-
ably at fault. However, if there is no
output when any signal source is be-
ing used, the trouble must be in
some unit common to all signal in-
puts.

If the speakers are completely
dead (no output at all, not even
hum), the fault is in either the

(A) Second (B) Third

INPUTS PRE AMP
i . l
ﬁugsk ‘ : I
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PRE | EQUAL-| TREBLE | BASS U
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| i I
POWER SUPPLY
(H/_POWER AMP—
| |
iNpuT | oRiveR| oureut [Tl
STAGE | STAGE | STAGE | speakers
|
POWER SUPPLY lg

Fig. 1. Block diagram of hi-fi system is
handy guide for localizing trouble.

power supply or in the speaker sys-
tem. However, if noise or hum is
coming from the speaker, the fault is
most likely to be found in the cir-
cuits ahead of the speaker.

Signal substitution can be used
to localize the trouble to a specific
section of the system. Consult the
block diagram in Fig. 1. Starting at
the output, the test signal can be
connected to the speaker terminals
to make sure the speaker is not at
fault. Then it may be applied at the
input and output of each successive
stage (working back from the speak-
er) until the signal is no longer
heard. This procedure will isolate the
trouble to a single stage, thus simpli-
fying the process of locating the

o Pleuse turn to page 58

(C) Fourth (D) Fifth
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WITH ]SALES AND MARKETING PLAN

TAILORED FOR SERVICE-DEALERS

FOUR EXCITING NEW B-T HIGH FIDELITY COMPONENTS

Blonder-Tongue high fidelity is engineered
and built by a company whose name you have
learned to respect for quality, and whose TV
products have proved their worth and reliabil-
ity over many years. Styling is modern, crisp,
compact. Pricing realistically-keyed for volume
sales—a complete system, tuner, amplifier and
speaker—can be sold for about the price of a
portable. TV set...at a bigger profit for you.

Model T-88 FM-AM TUNER— Sensitivity of higher
priced tuners; drift compensated circuit for
frequency stability; super sensitive AM sec-
tion for all areas. 64.50

Model A-1 DELUXE HIGH FIDELITY AMPLIFIER—
4 unique frequency controls cover entire audio
range. Full function selection. 77.50

Model SS-2 TWIN SPEAKERS IN ENCLOSURE —Ideal
as auxiliary or second stereo speaker. 15.95
Model R-98 DELUXE FM-AM RADIO —Quality radio
—high sensitivity on FM & AM. 64.50

BOLD NEW MARKETING PLAN BUILDS PROFITS FOR YOU

There’s an authorized B-T high fidelity dis-
tributor in your territory who will stock and
help you sell B-T high fidelity components. A
powerful advertising and promotion program

will build traffic and focus attention on your
operation, setting you up as the expert to whom
the consumer can turn for advice and assistance
in high fidelity and stereo conversion.

For full hi-fi profits, contact your B-T high fidelity distributor today, or write direct.

Dept. PF-12
Master TV Systems

—1 | BLONDER-TONGUE LABORATORIES, INC.

3 9 ALLING STREET, NEWARK 2, NEW JERSEY

Industrial TV Systems
UHF Converters » Amplifiers
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helpful hints for

with typical examples to guide

you in your own work

SYHC FRASE
INVERTER
ol 1o
T T.am 0 AFC
TN YORE

@ 04T pin g zUF

HORIZ.
ATOK MULT,

Fig. 1. Selenium-diode horizontal AFC
circuit in Admiral Chassis 19YP4PRS.

Printed circuits are here to stay,
s0 it’s up to us to find efficient ways
of servicing them. Essential test in-
struments for printed-circuit work
include not only a reliable scope and
VTVM, but also a good capaci-
tance-resistance checker-—one that
measures power factor, capacitance,
insulation resistance and leakage. If
you are still checking the latter two
characteristics with an ohmmeter,
you are making it hard for yourself.
The scope and VTVM are needed to
get you as close to the defective part
or parts as possible; then you can
start checking individual parts. To
do this on a PC board, don’t start
clipping parts and soldering new
ones in their place. This practice is
not only time-consuming, but can
result in other troubles of your own
making.

Watch me while I perform some
typical PC service jobs. T won’t go
into any detailed discussions of trou-
ble symptoms and their causes, but
I'd like to show you how defective
parts are located and new ones are
installed.

For our first job, let’s examine an
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by Fred Howard

Admiral Chassis 19YP4PRS. Ac-
cording to the customer, the picture
is a “scrambled up mess,” while the
sound is okay. After making several
checks with the scope, I know that
the trouble is located in the horizon-
tal AFC section. I even have a
hunch that the dual selenium diode
(M1 in Fig. 1) is the culprit. After
unsoldering one of the end termi-
nals, I test this diode section for
both forward and reverse resistance
with an ohmmeter. The first diode
seems to be OK, so I'll unsolder the
other end lead of M1 and test the
other diode section. Sure enough,
this one is defective. When I clip in
a new dual selenium unit, the trouble
disappears.

Now we have the problem of iper-
manently installing the new compo-
nent. First, I pick out a drill bit just
the same size as the diode lead wire.
Inserting it in the old “egg beater,”
I drill a hole in each of the solder-
filled eyelets from which 1 have re-
moved a lead. Insertion of parts is
now a very simple matter. I poke the

@ @
— IAR IAZ AT O AAS  UAS
-l5s]
]
T
T0 OM-0FF
SWITCH

servicing

leads of the new component through
the drilled out holes, bend over
about ¥8” of lead wire, and solder.

While I think of it, I would like to
mention a word or two about solder-
ing. I use a 100-watt gun or iron
and employ the tap method. That is,
I get my iron hot—then, holding the
solder next to the wire lead, I tap
the wire lead without touching the
foil. If a one-second tap or touch is
not sufficient, I try one more. Never
hold your iron on the lead or ter-
minal while it is heating up. First
make sure it will melt solder; then
apply it to the terminal.

If I had been in more of a rush to
complete this job, I might have fig-
ured that the dual diode was prob-
ably bad—so I might as well go
ahead and clip it out before testing,
rather than going to the trouble of
unsoldering the leads. Of course, I
would be taking the risk of ending
up with a perfectly good diode hav-
ing leads too short for reinsertion
into the circuit, but this situation

o Please turn to page 56
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Fig. 2. Heater-cathode leakage in V5 caused V9, V16, V8, V7 and V12 to go out.



Sylvania comparisons point out—

Here’s the inside story on why
local “off-brands” don’t measure up
to Silver Screen 85° standards

IF you’re like most dealers, you know off-brand
tubes don’t have the same quality standards as
first-line tubes. To help you see how big the
difference is, Sylvania purchased a nationwide
sample of sixty 21YP4A’s made by 19 different
local tube makers. These tubes were put through
the same production tests that all Sylvania
tubes must pass.

Not a single local off-brand passed all 54
mechanical and electrical tests! Many of these
were minor defects making little or no difference
in whether or not the tube “lit up.” But look
how loose manufacturing controls can affect
the important features of light output, focus,
and life!

LIGHT OUTPUT

100%

5%

SILVER o) i
SCREEN 85 . ———— g
OF F-BRAND

So far, 39 off-brand tubes have been compared with
the minimum light output of Silver Screen 85. Five
additional tubes couldn’t even be tested. Eleven
tubes were less than 90% as bright as the minimum
for Silver Screen 85; 16 were less than 80%; 8 were
less than 70%; and 4 were less than 50% as bright.
Since most Silver Screen 85 tubes average as much
as 125% of minimum standards, the difference
becomes even greater. Small wonder that Silver
Screen 85 is the easy way to more satisfied customers.

¥ SYLVANIA

UGHTING e TELEVISION ¢ RADIO « ELECTRONICS o

00%[

'glaeg’zd{ could not be
e

FOCUS

SILVER "OFF-BRAND"

SCREEN 85
Chart 2 shows how these same 39 tubes stacked up
to registered limits on focus voltage. 38.5% were
rejected under these limits. Over half of all those
rejected could not be focused in a TV receiver.
Small wonder then that “Silver Screen 85’ pictures
are sharper, brighter, clearer.

LIFE TEST

SILVER SCREEN 85 12100 hours

je

N 700 hours

OFF-BRAND" 1500 éus

10 FAILURES
Nineteen off-brand tubes were placed on Sylvania’s
standard 2000-hour life test. Chart 3 tells you how
fast these tubes developed slow-heating cathodes.
Over half, or ten units, failed to go beyond the
700-hour mark. Small wonder then that Silver
Screen 85 gives you less troublesome callbacks.

Of all the off-brand tubes tested, Sylvania en-
gineers estimate that 43% probably would not have
operated properly in a TV set. Why gamble your
reputation, customer satisfaction, and success. It’s
just good business to sell up to “first line” picture
tubes; Silver Screen 85 picture tubes.

SyLvaNiA EvLecTrIC PrRODUCTS INC:
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd:
University Tower Bldg., Montreal

PHOTOGRAPHY + ATOMIC ENERGY « CHEMISTRY-METALLURGY
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This business of home service
calls is getting more complicated
with the passage of time. I can re-
member when a service kit needed
only 6 or 7 tools, a cheater cord,
La- and S-amp fuses and 12 to 15
tubes.

As things stand now, you need a
complete set of standard tools, an-

Manufacturer  Part No. Value

Ohms Watts

61A19
61A28-3
61A19-2
259V002HO01
43X380
R-1409
259V004MO1
20E1042
B154089-1-6
46M-23018
46M-22301
46M-20681
24-1073
24-1073
24B1116 4.7
268021-1 5.6
453924B-1 7.5
31000472 /S
TRP-28 4.7
46M-25577 4.7
46M-23018 9
24B1116 4.7
024-201116 4.7
154089 7.5
02310001 7.5
394158 5
397118 6
24B1116 4.7
46M-23018 9
43X380 7.5
024-201116 4.7
24-1116 4.7
24B1116 4.7
24-1073 5
24B1011 7.2
25B1004
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SERVIGING

By Calvin C. Young, Jr.

other set of very short ones, and a
third set of very long ones, in addi-
tion to well over 100 different tube
types, 14 to 15 different fuse types,
and 6 or 8§ values of fuse resistors
for B circuits in sets using metal-
lic rectifiers. If your service kit is
large enough and if you get your
“Wheaties” regularly, you can man-

Part No. Value

Ohms Watts

Manufacturer

L I S V)

n

17K 738862
17K742136
17A711500
17A711027
1K711574
1K711027
1K1027
17A791166
17A791696
17A700149
17A791166
RW-005-13
RE 3823
R-1409
33-1366-3
33-1366-2
33-1366
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100117 5.6
103824 4.7
100117 5.6
46M-23018 9

46M-22301 5.6
240074-1 5

240601-1 75
20E1042 7.5
B154089-1-6 7.5
24-1116 4.7
43-1011 5

Manufacturer
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age to carry most of the things
necessary to complete most normal
service calls.

Try and visualize if you can, a
technician on a recent home service
call, loaded down with a kit of 300
tubes; a fuse caddy with 15 styles of
fuses; a complete assortment of fus-
ible resistors (4.7 through 9 ohm);
sets of pigtail, plug-, and clip-in
rectifiers, a filament tester; a com-
plete set of standard, long, and short
nutdrivers; a normal compliment of
screwdrivers, Phillips drivers, diag-
onal and long-nose pliers; a solder-
ing gun; and finally, a set of align-
ment tools and a drop cloth. With
this assortment, how can he fail to
fix that little portable?

Fail he did, though — even after
he had located the trouble (a shorted
rectifier which he replaced), the re-
pair couldn’t be completed. Why?
The fusible resistor was open and
all the markings on it were in Greek
(no, not really, but they might just
as well have been). The number

Value
Ohms Watts

Part No.

024-201116
43X380 7.5
224-200002 10
24B1116
46M-23018 9
46M-25577 4.7

w
—
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BUSS FUSES help you avoid
v adjustments and call-backs.

Faulty fuses can cause trouble
for you and your customers by
failing to protect — or by blowing
needlessly . . . but, with BUSS fuses
you can be sure of dependable pro-
tection under all service conditions.

Every BUSS fuse you sell or in-
stall is tested in a sensitive elec-
tronic device. Any fuse not correctly
calibrated, properly constructed and
right in all physical dimensions is
automatically rejected.

BUSS fuses are made to protect=not to blow, needlessly

That’s why BUSS fuses provide
maximum protection against dam-
age due to electrical faults. Users
are safeguarded against unneces-
sary repair bills, — and your
reputation for quality and service
is protected.

Equally important, BUSS fuses
eliminate needless blows that irri-
tate users and require adjustments
or call-backs on the part of sales
and service organizations.

Protect yourself against faulty
fuses causing trouble by relying on
BUSS fuses. To meet service needs,
there is a complete line of BUSS
fuses available.

For more information on the com-
plete line of BUSS and FUSETRON
Small Dimension Fuses and Fuse-
holders . . . Write for bulletin SFB.
Bussmann Mfg. Division McGraw-
Edison Co. University at Jefferson,
St. Louis 7, Mo.

Pusirnon

TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

MAKERS OF A COMPLETE
LINE OF FUSES FOR
HOME, FARM, COMMER-
C1AL, ELECTRONIC, AUTO-
MOTIVE AND INDUSTRIAL
USE.
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Fig. 1. TACO comparison test setup
demonstrates need for a new antenna.

100117 doesn’t say a thing about
ohms and watts, and the technician
knew that replacement with too high
a resistance value would only cause
it to fail in an hour or two. He also
realized too low a value would not
provide the proper protection. So,
the job wasn’t completed.

When similar reports were re-
ceived from some of our readers
along with a request for a chart on
fusible resistors, the author began a
set by set survey and used it to pre-
pare the Cross Reference Guide
given below. With this data to help
you, you’ll have no trouble complet-
ing more repairs in the home.

Antenna Comparison Test
Speeds Sales

Have you ever wished that you
could visually demonstrate to your
customer the improved results he
would get with a new antenna sys-
tem. If you have, but are stymied
by the sure knowledge that such a
project would require a prohibitive
amount of time — rejoice! Such a
demonstration is now possible and
will take less than 10 minutes of
your time. The TACO Comparator
test setup illustrated in Fig. 1 per-
mits the new antenna to be raised
to a height of about 20’, where it
can be oriented for optimum recep-
tion by merely twisting the lower
mast section. If you will examine
the installation layout in Fig. 2 and
follow along with me, I'll show you
how one man can make the installa-
tion in the least possible time.
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ALUMINIZED PICTURE TUB

The aluminized picture tube
was a General Electric “first.”
Unequaled experience in alu-
minizing techniques puts G-E
tube quality well ahead. Ex-
ample: in the picture below, a
G-E inspector, using a “Q”
meter, carefully checks the
thickness of the aluminum
coating in all areas of Black-
Daylite face plates. Coaling
at any point must not be too
heavy for a bright picture, or
so thin that ion burn can re-
sult. Pays off in a superior
picture over the entire screen!

YOUR CUSTOMERS KNOW AND WANT THIS
QUALITY TUBE WITH THE FAMOUS NAME!

Best-known name in picture tubes—behind it, years
of General Electric marketing effort and millions of

dollars of consumer advertising!

Best-liked, most-wanted tube, because Black-Daylite
brightness, sharpness, and fine contrast are familiar
to television owners everywhere!

Please your customers by installing the picture

tube they prefer! It’s the sure way to hold present
business and build new. Remember . . . you pay no

more for Black-Daylite quality! Your General Electric
tube distributor has these top-performance, fast-sell-
ing tubes in a wide range of types. Phone him!
Distributor Sales, Electronic Components Division,
General Electric Company, Owensboro, Kentucky.

R'ogress Is Ovr Most Important Prodvct

GENERAL ELECTRIC

11-13.202



A Profitable
New Field!

ELECTRONIC
SERVICING

Industrial electronic servicing
is profitable new business for
you. Especially when you
stock and replace with de-
pendable Ohmite components
. the line your industrial
customers know and prefer.
Service such industrial equip-
ment as mobile radio, aircraft
and marine radar and radio,
electronic controls for fac-
tory processes and automa-
tion, industrial P.A. and inter-
com systems, and—medical
and dental electronics.
atures. In 3, 5, and
10-watt sizes.

|

|

|

I

|

|

|

|

I

|

|

| .
| w
|

| BROWN DEVIL®
I

I

|

I

|

|

I

I

|

AXIAL-LEAD

.. RESISTORS
Vitreous-enameled,
power-type units
designed to with-

\ RESISTORS
Vitreous-enameled.
, In 5, 10, and 20-
watt sizes.

LITTLE DEVIL®
COMPOSITION
RESISTORS

Meet all MIL-R-
- 11A requirements.
Available in ¥, 1,
and 2-watt sizes in
all standard
EIA values.

s MOLDED

X COMPOSITION
POTENTI-
OMETERS

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

DEPENDABLE
RESISTANCE
UNITS

OHMITE MANUFACTURING COMPANY
3644 Howard Street, Skokie, lllinois
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First of all, join two 10’ mast sec-
tions with the guy ring positioned
above the bulge on the bottom end
of the upper section of mast. The
guy ropes are already secured to the
ring and require no attention at this
point. Now, attach the antenna (to
which a 50’ coil of lead-in wire has
been connected) to the upper end of
the top mast section. With the bot-
tom end of the 20’ mast centered
in the triangle formed by the three
guy anchors, attach the two spread
guys to their respective anchors. Dig
the bottom of the mast into its as-
signed spot and walk the 20’ assem-
bly up. Now, holding onto the re-
maining guy tightly, walk to the
third guy anchor and secure the
rope. Back off and sight the mast to
see if it is as nearly vertical as possi-
ble.

For the final step, take the other
end of the lead-in, which has the
Comparator switch assembly at-
tached to it, into the customer’s
home and attach his existing an-
tenna wire to the open terminals of
the switch box. Now, attach the
short wire from the switch to the
antenna input terminals of the re-
ceiver and you are all set for the
sales - clinching demonstration. By
simply sliding the switch back and
forth, you can show the customer the
improvement a new, correctly-in-
stalled antenna can make in the op-
eration of his receiver.

Chain Reaction in RCA Color Set

Multiple component failures that
result from the effects of a former
trouble are not uncommon. How-
ever, when it involves three dual-
concentric controls, all of which af-
fect the convergence of a color set,
that’s another matter.

An example of this concerns an
RCA color receiver (CTCSA chas-
sis) which had no vertical sweep.
When tube replacement and control
adjustment failed to cure the prob-
lem, the chassis was taken into the
shop for further analysis and repair.
The picture tube setup (21AXP22,
convergence assembly, deflection
yoke, purity magnet and blue-lateral
corrector) was not disturbed be-
cause a suitable yoke was on hand
in the shop for bench operation.

It took only a few minutes to lo-
cate the reason for no vertical de-
flection. Voltage and resistance

Fig. 2. Comparison tester can be erect-
ed on any plot of ground 10’ by 30’.

measurements revealed an open
cathode circuit in the vertical out-
put stage. A study of the schematic
(Fig. 3) resulted in a rather rude
awakening. For the circuit to be
completely open, three controls con-
nected in parallel all had to be open.

The DC controls in the horizontal
output stage were good, as evidenced
by the presence of the bright hori-
zontal line on the screen of the
21AXP22. (Note the fuse in the
horizontal output cathode circuit,
providing protection for the DC con-
trols as well as the flyback and
other horizontal output compon-
ents.)

Fig. 3. Vertical amplitude controls are
cathode load for vertical output stage.



For ultimate quality in audio amplification

Tung-Sol audio tubes now twin-packed
in matched pairs by the manufacturer

Now you can come as close to fault-

less sound reproduction as the design
and circuitry of your hi-fi equipment
will permit. Tung-Sol 5881 and 6550
beam-power amplifier tubes are fac-
tory-matched to very tight perform-
ance limits and twin-packed to help
you achieve lowest distortion levels at
all volume levels.

Useof Tung-Sol 5881 and 6550 tubes

has long been associated with ampli--

fiers of the very finest design. These
tubes have always been produced to
closest possible tolerances with cath-
ode current ranges held to an absolute
minimum.

Now, in twin-packed pairs, they as-
sure the hi-fi enthusiast and the com-
mercial sound engineer of replacement
tubes that will provide new standards
of performance—a feature of special
importance with the newest amplifiers

and loudspeakers, particularly binau-
ral sound equipment.

Service dealers will find the use of
these tubes for replacement a source
of profitable customer appreciation.
Tung-Sol Electric Inc., Newark 4,N.J.

% TUNG-SOL

SS9 Lres o gy,

L, 8-80

FUND-ICL SEOM S OWER ARIPLIFIERS

TUNG-SOL

ity

BEAM
POWER
AMPLIFIERS

MADE IN U'S A

baal

For service in
amplifiers and
commercial audio
equipment of up
to 100 watts.

30881

For service in
amplifiers of up to
50 watts.

TUNG-SOL

MADE 1N U.5-%

TUNG-SOL
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the Gold Rush is on to Pyramid’s new “Gold Standard” =10% Mylar® Gapacitors

You don’t need a shovel or geiger counter to strike PAY DIRT in the radio and BU service and
replacement field. “Pyramid offers you, the Service Gechnician for your everyday use, a new HIGH
RELIABILITY capacitor with critical tolerance of = 10%, featuring non-hygroscopic c<Mylar dielec-
tric. Ghis construction also provides high resistance to moisture plus high insulation resistance...

‘Ghe “Pyramid “GOLD STANDARD” Mlylar capacitor “absolutely guarantees” the reliability that

makes other types of by-pass and coupling capacitors obsolete...

Now sold at a price competitive with common paper capacitors, ‘Pyramid’s “GOLD STANDARD”
&lylar capacitor is available in: (1) standard capacity values (2) standard voltage ratings (3)
standard capacity tolerance of =10%, previously available only on special order at premium prices.

‘Ghe GOLD RUSH to “Pyramid “GOLD STANDARD” =10% Mylar capacitors is sweeping the
radio and G U replacement field. See your “Pyramid distributor today for all your capacitor require-
ments or for new catalog sheet, write to: GOLD STANDARD " cAssayers Office, ‘Pyramid Electric
Company, North Bergen, N. 7. ) G

S 4L/

PYRAMID



VERT AMP™
AND TILT
CONTROLS %r

Fig. 4. Vertical amplitude controls con-
sist of three dual concentric controls.

Pursuing the vertical trouble fur-
ther, a thorough visual check of the
printed board was made. The con-
ductor to the cathode (pin 2) of the
6AQ5 had been patched at some
previous time. At this point, the
6AQ5 was placed in a laboratory-
type tube tester and thoroughly
checked for shorts, leakage, gas,
emission, and GM. No defects were
found. With this knowledge, it was
a simple matter to reconstruct the
events leading up to the failure. First
of all, a 6AQS (most likely the crig-
inal) shorted and blew out a section

Fig. 5. Pigtail-type }-amp fuse is easily

installed in 6AQS5 cathode circuit.

of foil. Naturally, this happened only
after a considerable amount of cur-
rent had passed through the three
cathode controls. A new tube was
installed, the foil was patched and
the set worked okay. The cathode
controls had not failed yet; they had
only been scorched by the current
that opened the foil. The set was
placed in operation and functioned
normally for awhile; however, the
scorched controls were constantly
being tortured by the normal cath-
ode current. Finally they failed and
caused loss of vertical sweep. The
three dual controls (Fig. 4) were
not only time consuming to replace,
they were hard to obtain. Actual re-
placement time, (6 electrical con-
nections to each control) was a little
over an hour. Total shop time on
this job was about 2 hours, consider-
ing actual replacement and analysis
time.

Because these controls affect dy-
namic convergence to a large de-
gree (they are the entire vertical
convergence panel), the set had to
be completely reconverged. Natur-
ally, this all added up to a sizeable
repair bill, making it necessary to
explain the entire sequence of events
to the customer.

The technician had foreseen the |

customer’s concern that the trouble
might recur and had taken positive
action to prevent it. He had noticed
the 3/10-amp fuse in the cathode
circuit of the horizontal output tube
and got the idea to install one in
the verrical stage. Because the idea
was to protect the controls, a little
math was employed to figure just
what rating the fuse should have.
Using the formula P—:1"R, the max-
imum safe current through the three

controls was calculated to be ap-

proximately 200 ma. A check of
the tube manual revealed that the
6AQ5 could pass as much as 49 ma
in vertical output service, so a 8-
amp fuse was installed (see Fig. 5).
This wculd provide adequate pro-
tection for ‘the controls and also in-
surince against fuse failure every
time the tube developed a little leak-
age or gas content.

The next time you have a CTCS
series chassis in the shop for any
type of repair, install a Y&-amp fuse
in the vertical output cathode cir-

cuit and protect your customer
against a similar experience. A
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the inéomparable

SHURE

PROFESSIONAL

}é@w@%ﬂ

CARTRIDGE

The Shure Stereo Dynetic Moving-Magnet
Cartridge is designed and made specifically
for the listener who appreciates accuracy and
honesty of sound. It separates disc sterco
sound channels with incisive clarity. It is
singularly smooth throughout the normally
audible spectrum...and is without equal in
the re-creation of clean lows, brilliant highs,
and true-to-performance mid-range.

68000080000 e 0000080000000 000000000

MODEL M3D

Fits $ and 4-lead transcription type and
record changer steico arms. Completely
compatible, plavs monaural or sterco.
10-sccond stvlus replacement.
Individually tested to meet or exceed
these specifications: Fregquency response,
20 to 15,000 cps. Quiput level, b mv at
1,000 cps. Compliance, 4.0 x 10-tcm per
dyne. Channel separation, more than
20db throughout the critical stereo fre-
quency range. Recommended tracking,
3 to 6 grams.

s eccees et ev ot et es RO OGN LN @

.
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that puts an =nd to profitless service call-backs,
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cartridlges are checked electrically, mechanically
Note to Service Technicians: Shure Stereo-Dynetic
and acoustweally to mmsnre trouble-free performance

Literature available: Department 15-1

SHURE BROTHERS, INC.
222 Hartrey Avenue, Evanston, litinois
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troubleshooting

Using a generator and
scope to test video circuits

To make practical use of a scope
in troubleshooting, you have to know
how to read the messages conveyed
by the waveforms. Once you learn
to recognize various types of distor-
tion and their causes, you can often
put your finger directly upon a faulty
circuit or component.

To illustrate what can be accom-
plished by proper waveform analy-
sis, let’s apply a test signal of known
characteristics to the input of a typi-
cal video amplifier and use a scope
to examine the output. We can dem-
onstrate that certain defects in the
amplifier will produce frequency dis-
tortion of the test waveform. Such
distortion is a clue that the circuit
faults will also distort the video sig-
nal and produce a poor TV picture.

Test Setup

The video detector circuit must be
included in our analysis, since its
peaking coils and load resistor are
also an important part of the video-
amplifier input circuit. Accordingly,
we will apply the test signal at the
input of the detector as shown in

built-in modulator is being used in
this illustration. If your generator
does not include a modulator, you
can use an external one; connect it
as in Fig. 2.

The signal generator is tuned ap-
proximately to the IF frequency of
the receiver, and its output is modu-
lated by the signal from the square-
wave generator as illustrated in Fig.
3. We can regard the square-wave
generator as a switch that abruptly
keys the IF signal off and on.

A low-capacitance probe is used
with the scope in Fig. 1, and the
picture-tube socket is unplugged in
order to eliminate its input capaci-
tance from the video-amplifier out-
put circuit. For all practical pur-
poses, the input capacitance of the
probe substitutes for the input ca-
pacitance of the picture tube during
the tests. If the receiver has a series
heater string, a dummy tube such as
a 6SN7 with all but the heater pins
cut oft can be substituted for the
picture tube.

The frequency response of the
scope must be at least as good as

analysis

by Robert G. Middleton

M

Fig. 3. Appearance of carrier modulat-
ed by audio-frequency square wave.

means that it should be flat up to
about 4 mc. A narrow-band scope is
useless in this type of test work.

High-Frequency Test

Start the test by modulating the TF
carrier with a 100-kc square wave.
Fig. 4 shows several ways in which
the test signal may become distorted
in passing through a video amplifier.
We are primarily concerned with
studying the distortions in these
waveforms and seeing how they can
help us to localize faults to specific
circuit components. Look at Fig. 4B
and note that the square wave has
rounded corners with sawteeth. This
dual distortion is caused by the fol-
lowing circuit actions:

1. Insufficient high-frequency

response in one of the peaking-

Fig. 1. A signal generator with a  that of the video amplifier; this coil circuits, which rounds off
SIGNAL
EXT | GENERATOR|
MoD = =C ool out
i ﬂ PIX DET SIGNAL (@3====;
[ square | = VIDEO PIX TUBE GENERATOR
[ wave AMP SOCKET
i GENERATOR SQUARE
desEoour WAVE
r GENERATOR |
= ouT

Fig. 1. Setup for testing video amplifier with square wave generator and scope.
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Fig. 2. External square-wave modulator.
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[¥-RADIO
SERVICE

—

U Colorful comic books, window streamers, window display to
. help tell your customers all that goes into servicing TV sets!

It takes a lot of work, costly equipment and know-
how to be a radio and TV serviceman. No one
knows this better than you. But, chances are,
your customers don’t!

But now you can give them an insight into your
work with this free “The Story Behind TV Serv-
ice” kit that tells how complicated your jobis. ..

how much study it required to learn . . . and how
expensive it was getting started. Told in interest-
ing cartoon technique, the booklets are something
everyone will read—and understand!

So put these good-will ambassadors to work build-
ing consumer confidence for you.

CALLVOUR WESTINEHOUSE DISTRIBUTOR

you cAN BE SURE...IFITS

Elmira, New York

Electronic Tube Division

~

Westinghouse
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Now YOU can get
TUNERS
repaired, or replaced,
in a hurry!

Send them to TARZIAN !

® Sarkes Tarzian, Inc., an-
nounces a new tuner repair serv-
ice and factory replacement pro-
gram for Tarzian-manufactured
tuners. Distributors, dealers and
servicemen will welcome this di-
rect factory service program which
is designed to take delay and con-
fusion out of the tuner repair busi-
ness.

We’re set up to offer a 48 hour
service from the date of receipt to
shipment to you.

Cost is reasonable, too. Only
$7.50 per unit ($15 for UV com-
binations) and that includes ALL
replacement parts! Both repaired
—or exchange units if available
from stock—carry a 90 day war-
ranty against defective workman-
ship and part failure.

Replacements will be offered at
these current prices* on units not
repairable:

VHF 12 position tuner... $17.50
VHF 13 or 16 position
tuner................. 19.50
VHF/UHF combination. 25.00
UHFonly............... 15.50

*Subject to change

When inquiring about tuner service,
always refer to tuner by part number.
When inquiring about direct replace-
ments for tuners other than Sarkes
Tarzian-manufactured, please indi-
cate tube complement, shaft length,
filament voltage, series or shunt
heater. Use this address for quickest
service:

SARKES TARZIAN, inc.

Att: Service Mgr., Tuner Division
East Hillside Drive
Bloomington, Indiana

TARZIAN Electronic Product and Services
Include TELEVISION TUNERS . . . SELE-
NIUM AND SILICON RECTIFIERS . . .
BROADCAST EQUIPMENT . . . AIR TRIM-
MERS . . . TV STATIONS WTTV and
WPTA, and RADIO STATION WTTS.
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(C) 500 ke

(B) 100 ke

(D) 500 ke

Fig. 4. Output of video amplifier with over-peaked and under-peaked stage.

corners (Fig. 5).

2. Excessive high - frequency

response in another of the

peaking - coil circuits, which

causes ringing and produces a

jagged trace (Fig. 6).

When a circuit with fault No. 1 is
followed or preceded by a circuit
with fault No. 2, their combined ac-
tion causes the output square wave
to have rounded edges with super-
imposed sawteeth as in Fig. 4B.

The simplest way to locate the
source of ringing in a video amplifier
is to touch the peaking coils one by
one. This adds a certain amount of
stray capacitance and thus reduces
high-frequency response. In other
words, we can deliberately distort
the over-all square-wave reproduc-
tion. If the ringing disappears, we
can conclude that the part of the
circuit being touched has excessive
gain at high frequencies. Making the
“touch test” on a circuit with normal
or deficient high-frequency response
would result in only slight attenua-
tion of the ringing, but it would tend
to produce more severe rounding of
the waveform edges.

In cases where ringing is not
traceable to peaking-coil trouble, we
can sometimes remedy ‘the condition
by increasing the value of the plate-
load resistor (R in Fig. 6). The
ringing can usually be minimized but
not completely eliminated. Increas-
ing the load-resistor value past a
certain point will have little effect on
ringing, but it will have an objec-
tionable effect on corner-rounding.
Hence, choosing the right value must
be somewhat of a compromise.

We can sometimes compensate for
excessive rounding of waveform cor-
ners by decreasing the value of the
plate-load resistor R (again assum-
ing that there is no peaking-coil
trouble). This is also a compromise
procedure. Decreasing the load-re-
sistor value past some point will
result in little improvement of
corner-rounding, but may cause a
rapid increase in ringing.

Remember, the picture-detector
load resistor and peaking coils are
just as important as the plate loads
of the video amplifiers in determin-
ing over-all frequency response. Best
picture quality will be obtained when

11 :

SQUARE WAVE
INPUT

SQUARE WAVE
OouTPUT

B+

VIDEO AMP

SQUARE WAVE
OouTPUT

SQUARE WAVE
INPUT

B+

Fig. 5. Poor high-frequency response
causes round corners on the wave.

Fig. 6. Excessive high-frequency response
causes -distortion known as ringing.



/ THE WIRE YOU NEED

—for EVERY ELECTRONIC application
—Correctly Rated—Quality Controlled

—for positive performance
—for the most complete line for all electronic applications

, —for most advanced construction designs, insulations,

and shieldings correctly service-rated

;a —for dependable uniformity under strictest quality control
"
g —for complete information in an easy-to-read catalog

—for fast service

You Can Depend on Belden . .. Ask Your Belden Jobber

|
‘ Be!den

[ Mo, T G
One Wire Source for
Everything Electrical & Electronic

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

ﬁ ? g > g " ik e & E Magnet Wire » Lead Wire » Power Supply Cords,

<&

%k Cord Sets and Portable Cord = Aircraft Wires
ML ° Electrical Household Cords ¢ Electronic Wires
..gf)”)/& 08A0218 Welding Cable * Automotive Wire and Cable
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SENCORE”:
ﬁandy 6

] Often K I
I Needed S Fry
I Components i : _fl
I At YOUR VS i
1 Fingertips! \,\M"
l 3 pole, 12 position switch individually I
selects one of the '"36" components
I for direct substitution. '
I Contains: l
% 121 watt 10% resistors
] from 10 ohms to 5600 ahms |
* 12-V2 watt 10% resistors I
' from 10K ohms to 5.6
I megohms
% 10—600 voit capacitars Completely lsomed
[ | fram 100-mmfd. to .5 mfd,
* 1—10mfd., 450V Electrolytic POPULAR l
I % 1—domid., 450V Electroiytic SENCORE
PRODUCTS l
I * For Shop, Lab, or outside service |, Trongiio,
I AVAILABLE AT ALL PARTS Tester .
: DISTRIBUTORS! | * leakose
eckar I
I o Filament
| MGEPSERVICE | ]
“ * Voltage
I INSTRUMENTS CORP, Reguiotor I
Lm OFFICIAL RO., ADDISON, ILL. L2 Biot Susnly J

SUITS NEED PRESSING—
MERIT DEFLECTION YOKES
DO NOT!

Merit deflection yokes are cosine wound
TO FORM, not pressed. Pressing com
lead to distortion and poor focusing.

Pressing after winding frequently
causes breakdown.

MERIT COILS AND TRANSFORMERS
HAVE “BUILT-IN* ADVANTAGES.

Each Merit yoke is
100% LIVE TESTED

COMPARE IT WITH

MERXRIT

MERIT COIL AND TRANSFORMER CORP.
MERIT PLAZA = HOLLYWOOD, FLORIDA
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the 100-kc square wave is repro-
duced with as little distortion as
possible.

Ringing will cause ghostlike im-
ages following sharp edges of objects
in the picture. For example, a black
edge will be followed by a white line
or negative ghost, and vice versa.
Severe ringing generally results in
multiple ghosts. (Nete the symptom
pictured in Fig. 7A.)

Corner-rounding causes blurred,
poorly-defined edges in the picture.
Excessive rounding often results in
smear at the edges of objects in the
picture, as shown in Fig. 7B.

Low-Frequency Test

To check the low-frequency re-
sponse of the video section and to
show up any faults in the coupling
and decoupling circuits, adjust the
square-wave generator to modulate
the IF carrier at a 60-cps rate. The
test setup will be the same as before,
except that we are now driving the
picture detector with a 60-cps square
wave instead of the 100-kc signal.

The kind of distortion most com-
monly found in this test is a downhill
tilt of the reproduced 60-cps square
wave. This is caused by too short a
time constant in the grid-coupling,
plate-decoupling, screen-bypass, or
cathode-bypass circuits. Basic low-
frequency square-wave distortions
are shown in Figs. 8 and 9. This type
of fault may be localized by bridging
a 0.1 mfd capacitor across each of
the grid-coupling capacitors while
watching the pattern. If the tilt dis-
appears or is reduced, more coupling
capacitance is needed. ,

You can localize bypassing and
decoupling faults in the same man-
ner. Sometimes, the capacitance may
be too low in two or even three cir-
cuit branches. If you observe uphill
tilt in the square wave, as shown in
Fig. 8, check the condition of the
low-frequency boosting circuit found
in some video amplifiers. This is the
only circuit in which an incorrect
time constant will cause an uphill
tilt.

Output waveforms with convex or
concave tops, like those in Fig. 9,
are caused by low-frequency peaks
or dips. This fault is less common
than a simple tilt, but it is some-
times observed when low-frequency
decoupling is insufficient. Combina-
tions of tilted and curved tops are

(B) Deficient gain at high frequencies.

Fig. 7. Trouble symptoms resulting from
frequency distortion in video amplifier.

Input square wave

~—

- -

Effect of low-frequency lead

/

~ T

Effect of low-frequency lag

Fig. 8. Results of phase distortion pro-
duced by poor low-frequency response.




~ NEW WESTINGHO

{
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Built 3 ways better

1o put

customer confidence

In your

More Rigid Testing. Before
this amazing new design was
approved for distribution, a
stock model Gold Star tube
actually underwent 25,000
hours of continuous operation
in the famous locked TV “‘Tor-
ture Test.” It was still 80% as
good as new when checked!

selling picture!

New Aluminizing Method
provides a far smoother coat-
ing—not uneven “hill-and-val-
ley” coating found in other
tubes. This gives absolute
maximum reflection . . . more
usable light from the screen ..

a 20% brighter, sharper picture
with greatly improved contrast.

407% More ‘‘Getter” in Elec-
tron Sun. Revolutionary design
distributes 40% more protec-
tive material over inside of
tube. Greatly reduces aging .. .
keeps picture brighter longer.
And all elements of the Gun
are cleaned ultrasonically for
superior performance.

Put customer confidence in your service business. Call your
Westinghouse Distributor about new Gold Star Tubes today.

you caN BE SURE...IF n's\xfeStinghouse

Electronlc Tube Divislon -« Elmira, New York
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ijhs

Input Output
High-frequency attenuation only

L

Input Output

Low-frequency attenuation only

Fig. 9. Curved tops on square waves
caused by unevenness in response.

occasionally caused by faulty cou-
pling and decoupling circuits.

Appreciable tilt in a 60-cps
square-wave pattern corresponds to
nonlinearity of the gray scale in vari-
ous parts of the picture. Consider a
large wall or background scene with
an over-all medium-gray tone. If tilt
is occurring, the shade of the back-
ground will not be uniform but will
vary from light to dark (or vice-
versa) between the top and bottom
of the screen.

This introduction to practical
waveform analysis shows the great
value of this method of troubleshoot-
ing. The technique can be applied to
many other receiver circuits such as
the sync, sweep, and sound systems
—but that’s another story. A

“Gem”’ Capacitors

Nature’s frog . . . and Mallory’s “Gem’’
capacitors . . . are both capable of
withstanding extremes of moisture and
humidity. That’s why Mallory Gem
Capacitors are always your best choice
for service replacements.

Mallory “Gems’’ are available in a complete
range of standard capacity and voltage
ratings. You’ll find exact replacements for
every circuit requirement. The closely
checked tolerances of Gems assure correct
circuit performance.

Insist on Mallory “Gems’’. They’ré a gem
of a capacitor! Get them from your Mallory
Distributor, in the self-service **5-pack.”

Planning To Move?

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

Be sure to include both your old
and new address. (Or better yet,
enclose a current mailing label
with your new address.) Send to:

PF REPORTER
Circulation Dept.
2201 E. 46th Street

Indianapolis 6, Ind.

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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After 500 hours in boiling water, the new Mallory silicon rectifier is still
going strong! That’s just one of the ways we’ve proved that this new rectifier,
product of Mallory semi-conductor research, gives you superior reliability
and humidity resistance—at a price that is practical and profitable for TV
and radio service jobs.

New M.oisture-Proof Design, using unique Mallo-Seal* encapsulation, enables
the rectifier to pass four times the tropical torture of military humidity tests
... without a single failure.

New Ferformance. Compare these figures: reverse leakage less than 250
microamperes; forward drop less than 0.5 volt; no drop in characteristics
after 2000-hour life test at 85° C ambient.

New Reliability. No premature failures, no call-backs—because 1009, inspec-
tion assures quality in every rectifier.

New Ezonomy. Highest quality and reliability at a new low price for com-
mercial silicon rectifiers.

Several models are available: the encapsulated type for conversions, a plug-in
model for sets already using silicon conversions—and a line of “‘top hat”
and stud mounted models for military and industrial use. See your Mallory
distributor soon for complete details.

*Trade Mark, P. R. Mallory & Co. Inc.

' R.MALLORY & CO.Inc.

P. R. MALLORY & CO. Inc.; INDIANAPOLIS 6, INDIANA
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you learn MORE
from a SAMS BOOK

over 1,000,000 bought to date

NEW BOOKS JUST OUT!

‘101 Ways to Use Your
Sweep Generator’

Robert G. Middleton’'s
fine new book shows
you the multiple
applications possible
with a sweep generator

A complete and practical guide to the fullest
use of your sweep generator. Each application
i8 covered concisely, with full data on connec-
tions required, additional equipment needed,
groper test procedure and evaluation of results.

pecific sections cover use of the sweep gen-
erator for checking and calibrating test equip-
ment, antenna measurements, RF and IF
alignment and measurements, special uses in
color receiver tests, etc. Over 250 illustrations,
waveforms and diagrams. Invaluable for tech-
nicians, engineers and students., 148 pages;
53 x84 . Only.................... $2.00

*'Servicing Transistor
Radios”...Vol. 2

Complete analysis of
60 popular transistor
radio models—helps
you become an expert
on transistorized radios

You’ll save time, you’ll earn more on Transis-
tor Radio repairs with this complete data on
60 late models. Based on actual lab analysis
of each set. You get the famous Sams Stand-
ard Notation schematics; full photo views of
each chassis; complete alignment data; full
parts replacement information—everything
you need to be successful in fast-growing tran-
sistorized radio servicing. Includes valuable
section on transistor circuits in general, along
with useful troubleshooting chart. Here’s a
“‘must” for your bench. 160 pages, 834 x 11”.
Order now! Only.................... $2.95

*Television Tube
Location Guide™...Vol. 8

Latest voelume in this
invaluable series,
covering tube location
data in TV sets
produced in 1957-1958

Only publication of its kind—shows position
and function of tubes in each model; just find
the trouble and replace defective tubes with-
out removing chassis! Has all these *‘extras’:
shows major component placement; signal
path; pin orientation on socket; series string
filaments; fuse location; includes tube failure
check charts; cumulative index from Vol. 4
(1952) on. 196 pages; 5% x 834”; comb bind-
ing.Only...................... i $2.00

HOWARD W. SAMS & CO., INC.

Order from your Sams Distributor today, 8
or mail fo Howard W.Sams & Co.,Inc., Dept. 3-M8.
2201 E. 46th St., Indianapolis 6, Ind. L
Send me the following books:

0O "101 Waysto Use Your Sweep Generator"(TEM-1).
O "Servicing Tronsistor Radios.” Vol. 2 (TSM-2),

O "Television Tube Location Guide." Vol. 8 (TGL-8).

{ Joooagoo000 ...enclosed. [J Send Free Book List

L (outside U.S.A, priced slightly higher)
I T Y e LY Yyl
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Down in the Valley

1 have a cabin along the bank of a
river at the bottom of a thousand-foot
canyon. Can I run a thousand feet of
line from an antenna at the canyon rim
and get a signal at the cabin? I hope it’s
possible.

CHESTER WISNIEWSKI

Rio Vista, Calif.

Unless you move the cabin to the can-
yon rim, you'll probably have to install a
broad-band VHF amplifier at the antenna
site and feed its output into your trans-
mission line. (Several weatherproof am-

S YOUR SERVICE PROBLEMS

plifier units are available for the purpose.)
This will require AC power, but you
should have little trouble in running a
power line up to any site that can be
reached by the TV transmission line. Un-
less you are using coaxiul cable for the
signal, avoid running the two lines close
together.

If the signal at the antenna site is good
and strong, you might be able to obtain
a usable signal at the cabin without an
amplifier. The loss in 1000° of line is
bound to be tremendous, but you can
minimize it by using a type of lead-in
with a very low attenuation factor. Open-
wire line would be your best choice.

No Raster

A Trav-Ler Model 1710 had sound
but no high voltage. After long efforts to
repair the trouble, I finally took a sub-
stitution box and tried different values
of capacitance in place of C43. When I
reduced the value to 500 mmf, 1 got a
raster. The grid voltage of the horizontal
output tube, which had been only —S5
volts, went to the correct value of —33
volts. Restoring C43 to the original value
of 1000 mmf caused the raster to go out
again. Would you explain why this smail
change in value made so much differ-
ence in operation?

FRANK Massi
Oak Park, I11.

C43 is a load for the oscillator as far
as AC signal voltages are concerned; in
other words, the output sawtooth signal
is developed across this capacitor. For
C43 ro do its job properly, the capaci-
tance ratio between it and the coupling
capacitor C45 must be correct according
to the design of the set. Since you had
to lower the value of C43 to restore
operation, [ suspect that C45 may have
decreased in capacitance. Try replacing
both units with new ones having the same
values as called for on the schematic.

Tuner Adjustments

I am unable to align the continuous
tuner on a Raytheon Model M1611 so
that it will receive all available channels.
When it is adjusted to receive both sound
and picture on Channel 2, I lose Channel
6. The same thing happens with Channels
7 and 13 on the high band.

Could there be some error in the align-
ment instructions given in PHOTOFACT
Set 147, Folder 9 for this set? The direc-
tions read, “Turn the tuning control until
the tuning core carrage is at the top cf its
stroke. Preset the tuning cores 1.6” above
the coil-mounting strip.”” When this is
done, the cores are completely clear of
the coil forms. They do not re-enter until
the carriage has traveled part of the way
down.

Joun L. Woop
Long Beach, Calif.

As shown in the drawing, the measure-
ment of 1.6” should be taken from
the tips of the core adjustment screws to
the coil-mounting strip, which is a pheno-
fic board imbedded in the top cover of
the tuner. If the cores themselves are
positioned 1.6" above the mounting strip,
they will be too high — as you have dis-
covered.

FROM HORIZ 0SC
{BLOCKING TYPE)

TO BOOST B +

MOVABLE CARRIAGE
{TRAVELS UP AND DOWN
WHEN TUNING SHAFT 1S TURNED!

ADJUSTMENT
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TFOR CARRIAGE
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or only |

995*

RCA WV.-77E VOLTOHMYST
(completely wired and cali-
brated for only $49.95%)

*User Price (Optional)

TV service technicians, hams, hobbyis-s—now you can buy the
easiest-to-assemble VIVM kit ever made! Step up and meet the new
RCA VoltOhmyst which incorporates the famous RCA VoltOhmyst quality,
accuracy, and performance—an instrument you'll be proud to

display “‘on the job}"

You get simplified step-by-step instructions, laminated circuit board

construction, oversized drawings—all the help needed to accomplish
mechanical and electrical assembly faster than you've ever believed possible!

You can buy this instrument, kit or wired NOW “‘off the shelf’’ at your
local RCA Distributor. Either way, you are assured of an instrument which
can give you long, dependable performance. See the

RCA WV-77E VoltOhmyst Kit today!

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

R

Look what you get in the
Fasiest-to-assemble VIVM ever!

e Meter electronically protecied
against burnout — PLUS —ohms-di-
vider network fuse-protected. Unit
is burnout proof!

Uftra-slim probes and flexible leads
—easy-fo-use in those fight spots|
Cables can be stored in _ plastic
holder attached to handle for in-
creased portabilityl (Plenty of room
for power cord, tool}

Separate scales for 1'%, volts rms
and 4 volts peok-to-peak ossure
rated accurocy on low ac readings!
Fomous RCA VoltOhmyst circuit
means excellent stobility under
conditions of line voltage fluctua-
tion—PLUS—special circvit to mini-
mize effects of contoct potential
change!

Easier, faster-to-read scales—meter
scale color-coded to match ronge
switch!

Extra-rugged 400-microampere
meter movement!

Case completely shielded for pro-
tection against rf fieldsl
Voltage-divider networks use 1%
tolerance deposited-corbon resis-
torsl

¢ Front panel is brushed aluminum—
all lettering is acid-etched to last
the life of the unit!

Both kit and wired unit
R availahle for immedi-

ate delivery from your
local RCA Distributor!

SPECIFICATIONS

Ranges:
DC and rms—11, volts to 1500 volts full
scale in 7 overlapping ranges
Peak-to-peak—4 volts to 4000 volts full
scale in 7 overlapping ranges
Resistance—from 0.2 chm to 1000 meg-
ohms in 7 overlapping ranges. Zero-center
indicaton for discriminator alignment
Accuracy—:3% of full scale on dcranges
+59%, of full scale on ac ranges
Frequency Response—flat within =1/, db,
from 20 cycles to 500 Kc on all ranges up
fo and including 400 volts peak-to-peak
Input Resistance—11 megohms with
probe and cable

December, 1958/PF REPORTER

45



46

sales

without selling

16 million worn out antennas are due for replacement.
Here’s how you can get this extra business on your regular

service calls. .,

PF REPORTER/December,
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1 Look up!

Look up at your customer’s antenna
before every service call. See if there are
missing or sagging elements, corrosion or
other signs of a worn cut TV antenna.

2 TALK UP!

Tell your customer what you've seen...
also how an antenna loses up to 50% of
its efficiency after three years. Explair
how much clearer their TV picture will be
with a new antenna.

3 PuUT UP!

Stock CLEAR BEAM Do It Yourself Kits on
your truck. Make the installation while
you're there...or sell kits outright to Do
it Yourselfers. Either way you'll pick up
extra profits.

\‘s\ s\.\.;\ww‘~
cose”
w » ‘ vl
Complete Installation Kits for
Every Popular Antenna
Conicals — Arrows — Yagis —
Inlines

~ CLEAR ANTENNA CORP.,
BEAM .

CANOGA PARK, CALIF.

R—CHARACTERISTIC _L 5-30mmf

IMPEDANCE TUNEFOR 70
OF CABLE MAXIMUM  SCOPE
UTPUT
CABLE
FROM
SWEEP
GEN

Checking Alignment Setups

I would like to have a circuit to check
my sweep and marker generators, as well
as my scope, just before aligning a set.
I've heard of a circuit which allows the
technician to put an IF cuive on the
scope and move a marker over it. This is
a quick way to find out if the alignment
equipment is working as it should.

Hugh O. Butrs

Des Moines, Iowa

The simplest solution would be to keep
a spare TV set uround the shop and use
its I[F strip as a standard. Once you have
‘calibrated” its alignment curve using a
generator and scope of known good qual-
ity, you could use this set to recheck vour
test equipment from time to time with a
minimum of rrouble.

To see whether or not the output of
the sweep generator is flat over the entire
{F band, you might apply its output to
the scope through a detecror circuit hayv-
ing a flar response across this frequency
range. (The schematic shows a detector
which should he suitable.) Connect and
operuate the test equipment just as though
vou were performing a regular alignment.
Instead of obtaining a typical IF response,
however. vou should expect a rectangular-
shaped partern formed by a lower base
line and a truce above it representing the
output of the generator. Any curvature or
slope in the top trace is an indication of
uneven ouiput from the generator or dis-
tortion in the scope amplifier.

Buzz

Severe 60-cps buzz in an RCA Chassis
KCS88BX can be stopped only by pulling
the vertical multivibrator or output tube.
Tube substitution does not help, nor does
replacement of the vertical output trans-
former.

RICHARD BARNUM
Oakfield, N. Y.

The interference is most probably be-
ing carried from the vertical seciion to
the audio section by way of the 210-volt
B+ line. Check to see if uny of the filter
capacitors on this line (especially those in
the cathode circuir of the audio output
tube) have decreased in valie or become
open. If you have a scope, first check the
waveform on the 210-volt line for any
evidence of 60-cps pulse volrage.

If vyou don't find B filter trouble,
search the chassis 1o see if any vertical
circuit components are physicallv close to
andio components. Leakage or electro-
magnetic coupling hetween these two sec-
tions of the receiver could account for
the huzzing.



Take the back off the General Electric “Designer” TV set and you
can do 85%-90% of service jobs without pulling the chassis

You cut your time-per-repair by up
to 40% . .. make more calls—and
money—in the same amount of tiine!
Take off the back and there you are—in easy reach of
up to 909 of service jobs. Look at the chart!

Look inside! Both sides of the reliable printed circuit
boards are easy to reach for service.

No series string filaments—no extension cables
needed . . . the new “Designers” are eertainly the
easiest-to-service sets in all television. You’ll wish
every set was a General Electric “Designer.”

Frogress ls Ovr Most Important Froduct

GENERAL @B ELECTRIC

TEN TYPICAL JCBS THAT CAN BE DONE
‘WITHOUT REMOVING THE CHASSIS

Jos “De(s;i-gEner“ S:t Sgt Sgt
Replace most resistors yes no | no | no
Replace most capacitars yes no no no
Replace detlection yoke yes no | no | no
Replace video detector yes yes | no | no
Replace audio detector yes no no | yes
Replace horizontal phase detector yes no | yes | yes
Replace power rectifier yes no | no | yes
Adjust tuner oscillator yes no | yes | yes
Replace inter-stage transformers yes no | no | no
Replace size and linearity controls yes no | yes | yes

General Electric Co., Television Receiver Dept., Syracuse, N. Y.
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What's Your TV Strength?

By TV strength, I don’t mean the
size of set you can pick up and
carry—I'm referring to the strength
of the received signal. To do the
best job when orienting antennas,
checking boosters and lead-in, lo-
cating maximum signal areas, and
comparing antenna systems, the TV
serviceman needs an instrument
which will enable him to measure
signal intensities. Recently intro-
duced by Simpson Electric Co., the
field strength meter pictured in Fig.
1 is designed for power-line or
battery operation on both VHF and
UHF bands.

Specifications and features are:

1. Power Requirements — 117 volts 60
cps, self-contained rechargeable 6-
volt battery (optional accessory), or
6-volt auto battery; power consump-
tion approx. 18 watts; separate AC
and DC fuses provided.

2. Signal Frequencies — tunable range
for all television channels 2 through
83; meter indicates video carrier

Fig. 1. Simpson’s new 498-A field strength meter can be
substituted for the tuner used in any television receiver.
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strength; input impedance 300 ohms.
3. Sensitivity — minimum signal less

than 10 uv to 50,000 uv; accuracy

better than =6 db on VHF and +8
db on UHF.

4. Signal Output — special jacks on rear
panel provide monitoring of 40-mc
IF signals and audio modulation.

5. Size and Weight — 113%” x 7%” x
912”; 14% |lbs. less battery.

To help familiarize you with the
instrument, I chose the front-panel
photo in Fig. 2. Functions of the
various controls can best be outlined
by a description of the operation for
one particular application. Suppose,
for example, you wanted to measure
the signal strength of several dif-
ferent VHF channels at one point
in an antenna distribution system.
(I actually performed this operation
in our lab.)

First, I connected the AC cord to
an outlet on the bench and applied
power to the meter by placing the
power selector switch in the AC
position. Using a short piece of 300-
ohm twin lead, I made a connection

POWER "ON'"
AND BATTERY-
CHARGE INDICATOR

between the antenna outlet and the
VHF input terminals on the front
panel of the Model 498-A. I next
set the frequency calibration switch
and the VHF channel selector to the
first channel number that I intended
to receive and measure.

After the unit had warmed up, I
slowly reduced the signal attenua-
tor or level control until I obtained
deflection on the meter. When the
VHF fine tuning knob was adjusted
for maximum signal indication, the
meter needle went off scale. I quick-
ly increased the input attenuation to
lower sensitivity and bring the
needle back on the scale. Rocking
the fine tuning again, I watched the
meter until maximum deflection was
obtained. Attenuation was then re-
duced until the needle read full
scale, and the signal strength from
markings around the attenuator
knob was noted. This control (see
Fig. 2) is calibrated for full-scale in-
dications of 100 to 50,000-micro-
volts. For input signals of less than
100 microvolts, the attenuator is set
to its maximum counterclockwise
rotation and the signal strength read
directly on the zero to 100 scale of
the meter.

Checking other features of the
Model 498-A, I found both an audio
and an IF output jack located on the
rear panel of the instrument (see
Fig. 3). The audio output connec-
tor is a regular two-conductor phone
jack. Using a pair of high-impedance
headphones, this point can be used
to monitor either TV sound modu-
lation or the 60-cycle buzz produced
by vertical sync. Although TV
sound for channels 4, 6 and 13 can-
not be picked up in this type of
monitoring, sync buzz can be heard

BATTERY
CHECK SCALE

UHF VHF -
. CHANNEL
TUNING  FINE-TUNING  SRERIEL

Fig. 2. Front panel of the Model 498-A features VHF-UHF
tuning and a large 4}” meter with 50-microamp movement.
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Now, in New Triplett Model 3414 you will recognize another answer to a
long standing need—a FASTER, more versatile tube tester.

* All switch settings can be made before the tube warms up; you are
ready to test as soon as the filaments reach proper temperature.

* Rejects burned-out tubes instantly without waiting for the filament
to heat.

* Complete flexibility for new tube setups; plus the non-obsolescence
factor.

* A few simple switch settings give the complete and accurate story of
tube capabilities.

* Modified plate conductance circuit—for clos2r correlation to tube
characteristics.

Neon Indicator shorts test— NEW, fast and accurate. Slightest inter-
element shorts show while the cathodes are hot.

New variable leakage test from 0.3 megohms to over 3 megohms.
Checks all today's and tomarrow's tubes (including new series fila-
ment tubes). With BV adapter TV picture tubes can be tested in the
set.

T S S S ST -
Burton Browne Advertising

Two other Triplett testers—

To the left Model 3423

For full information see sour
Triplett distributor ov write

TRIPLETT ELECTRICAL

New Model 690-A Transistor ~ester
Leakage and Gain test for all loaw and
medlum power PNP and N2 type
transistors—$29.50 net.

INSTRUMENT COMPANY - BLUFFTON, OHIO




FOR HUNDREDS OF JOBS IN THE SHOP— AT HOME—IN INDUSTRY

TIME SAVING
MULTIPLE USE

Cut any size or shape hole in wood, plaster, plywood, plastic,
masonite, etc., twice as fast as any conventional tool. Can be used
for drilling, sawing or routing. Try one at your parts distributor.

DRILL ROUTERS Q\==T——z s s,

DRILL

OR »
SAW

&« ROUT

For power tools, fit any !4* chuck.
Six sizes from 234" long, 14" diam.
(No. 588-01, $2.35 List) to 7 long,
14" diam. (No. 588-06, $5.40 List)

For hand use. Five
sizes from 434" long,
1%” diam. (No. 586-
00, $1.63 List) to 15~
long, 15" diam. (No.
586-04, $5.40 List)

Compact, efficient unit that is per-
fect for your tool case. Gets into
tight places and does a clean, fast
job without damaging the wire
strands. Special 7-stop gauge quickly
adjusts to any wire size from 14 to
26 gauge. Has heavy insulated grips.
Part No. 595, List Price $2.30.

MAIN PLANT:

50 PF REPORTER/December, 1958

for hi-fi,

distributor or write Walsco for your copy.

ELECTRONICS MFG. CO.

A Division of Textron Inc.
West Coast Plant: Los Angeles 18, California

102 W. GREEN ST., ROCKFORD, ILL., U.S.A.

In Canada: Atlas Radio Corporation, Toronto 10, Ontario

Three times as fast
as an ordinary file.
Can be used as a (AwS
plane. Has coarse |IGSSSE
side for rough work, 5
fine side for finish-
ing. Part No. 587,
List Price $3.25.

Handy decals that give your elec-
tronic equipment a professional
appearance. Sets in black or white
(each with hundreds of titles) for
receivers, transmitters, television,
dial marking, audio-hi-fi, panel
markings (gold only), receiving tubes,
etc. Only $1.35 net per set.

FRE « Walsco's new 64 page catalog with

« thousands of tools, chemicals and tems
radio and TV servicing. Ask your

5 AP
DC FUSE

.

SOUND
/ L

QuTPUT

JACK e
/ IF QUTPUT
.5 AMP \ JACK
ACFUSE  pC POWER BATTERY
RECEPTACLE  COMPARTMENT

Fig. 3. Rear panel features of the meter
include audio and IF output jacks.

on all channels, which is especially
useful when you want to distinguish
between transmitted signals and in-
terference.

To test the operation of the in-
strument’s tuner, or to substitute for
a conventional TV tuner, a separate
IF signal is available from the IF
output jack shown in Fig. 3. This
signal 1s a modulated 40-mc IF car-
rier which may be used to drive the
first video IF amplifier of any re-
ceiver operating in the 40-mc range.
Since testing the output of a TV
tuner using a substitution method
would be of great assistance to the
serviceman, 1 thought you might
like to see how simple it really is.

Using a special plug supplied with
the instrument, and a short piece of
coaxial cable, 1 coupled the IF sig-
nal from the rear of the meter to the
first 1F stage of a receiver. In the
receiver, I unsoldered the tuner lead
at the grid of the first IF tube and
connected the test cable in its place.

With the set and meter both oper-
ating, 1 was able to tune in all avail-
able channels and reproduce picture
and sound without a bit of help from
the receiver’s tuner. The arrange-
ment for this substitution trick is
pictured in Fig. 1.

Troubleshooting with “Junior’”

The vacuum-tube voltmeter shown
in Fig. 4 is manufactured by RCA
Components Div.,, Camden, N. J.
Designed for radio and TV, as
well as industrial service work, the
Model WV-77C Junior VoltOhmyst
comes complete with AC-DC-ohms
probe and cable, attached ground
lead, and operator’s manual.

Specifications and features are:
1. Power Requirements — 105 to 125



SAVE TIME! SAVE TUBES!

New Vis-U-All

Picture Tube

Reactivator
ends guesswork . ..

“magic eye” tells

when to stop!

Fig. 4. RCA’s new Junior VoltOhmyst

. . Model V200 10" high, 6" wide, 5" deep
incorporates meter burn-out protection.

Now test and reactivate all types of picture tubes,
including 110°, quickly, efficiently, without worry
or guesswork. Vis-U-All's exclusive, time-saving,
tube-saving “magic eye” shows you tube’s reaction
to voltage as it’s applied, tells you when to stop
reactivating to prevent ruining with overdose.
And for accurate test of tube, it measures second
anode beam current. Convenient AC interlock
included. Compact, easy-to-carry steel cabinet

volts, 50 to 1000 cps; power con-
sumption 5 watts; one self-contained
1.5-volt battery.

2. AC Voltmeter — rms ranges 0 to
3, 12, 60, 300, and 1200 volts with
separate scale for 0 to 3 volts; fre-
quency response 30 cps to 750 kc
+1 db for 1000-ohm source, and to 3
mc *+1 db for 100-ohm source; ac-
curacy *+=5% of full scale deflection;

Only

$59.95

Slightly higher in West

input impedance up to 60-volt range

.2 megohm, for 300-volt range | meg-

ohm, and for 1200-volt range 2 meg-

ohms; maximum combined AC-DC
input 1800 volts.

3. DC Voltmeter — ranges 0 to 3, 12,
60, 300, 1200 volts; accuracy *+3%
of full scale on + volts and +=5% on
— volts; input resistance |1 megohms.

4. Ohmmeter—ranges R x 1, 100, 1000,
100K, and 1 meg, center scale 10;
zero- and ohms-adjust controls on
front panel.

5. Size and Weight — 8” x 538" x 412";
4 1bs.

6. Accessories — RF probe for extend-
ing frequency response to 250 mc;
high-voltage probe increases DC
range to 50,000 volts.

Before twisting any knobs on this
Junior VoltOhmyst, 1 wanted to
examine its inner construction. In
so doing, I found that the entire
chassis, which is attached to the
front panel, comes out of the metal
case after removing four smail Phil-
lips-head screws from the front
panel and one large screw from the
rear of the case.

The instrument utilizes two dual-
section tubes—a 12ALS5S and a
12AU7. One diode section of the
12ALS5 is used as an input detector
for AC voltages, while the other
serves as a rectifier in the B+ cir-
cuit. The two triode sections of the
12AU7 are employed as DC ampli-
fiers in a push-pull bridge circuit.

In the course of examining this
particular meter from a design stand-
point, and actually using it to

with instructions inside door.

ASK FORDEMONSTRATION OF VIS-U-ALL V200

NOW AT

YOUR DISTRIBUTOR

ALASKA
FAIRBANKS
Polar Electronlc Supply Co.

ARIZONA
TUCSOM R, C. Televislon Co.

ARKANSAS
FORT SMITH
Wlse Radio & TV Supply, Inc.
LITTLE ROCK
Carlton Whlise. Radio & TV Supply

ARK.-TEX.

TEXARKANA
Lavender Radio & TV Supply

CALIFORNIA
BURBANK Andrews Electronlcs
GLENDALE
Western Electronic Supply Corp.
INGLEWOOD Cook Electronics
SAN DIEGO Nystrom Brothers Co.

VENTURA
Wholesale Electronic Supply

CONNECTICUT
NEW LONDON
Aikens Electronic Supply
HARTFCRD Signal Center, Inc.

FLORIDA
HIALEAH Sanders Electronics Co.

ILLINOIS

CHICAGD Electronic Parts Center

Howaid Electronic Sales

Radio Parts Company

S & H Electronics
OAK PARK Melvin Electronics, Inc.
SPRINGFIELD

Wilson Electronics Supply Co.
WAUKEGAN Waukegan Radio Supply

INDIANA
ELKHART Warren Radio Company
EVANSVILLE Hutch & Son, Inc.

HAMMOND Broadwin TV & Radio Co.

INDIANAPOLIS
Browm Dlstr. Co., Inc.
10WA
CEDAR RAPIDS
fowa Radio Supply Company
KENTUCKY

HOPKINSVILLE
Randoiph & Hale, Inc.

LOUISVILLE Arcby Eléctronics, Inc.

PADUCAH Warren Radio Co.

LOUISIANA
NEW ORLEANS
Lee’s Electronic Supply
SHREVEPORT
Lavender Radlo & TV Supply, Inc.

MARYLAND
BALTIMORE
Revacto of Maryland, Inc.

MASSACHUSETTS

WEST PEABODY

Ataddin Electronic Supply, Inc.
NEW BEDFORD

Burns Electronic Supply Co.
ALLSTON CRT Electronic Supply
MEDFORD Durrell Distributors
LYNN Des Roberts Elect. Supply
WALTHAM Linear Electronic Co.
MELROSE Melrose Sales Co.
QUINCY Pifgrim Electronic Supply

JAMAICA PLAIN Tee-Vee Supply Co.

LAWRENCE Young & Young

BOSTON  Arvedon Distr., Inc.
Louls M. Herman Co., Inc.
0‘Donnell Electronic Supsly Co.

MICHIGAN
ANN ARBOR Purchase Electronics
BATTLE CREEK Warren Radio Co.
BENTON HARBOR
Benton Electronic Supply Co.
FERNDALE
Erickson’s Electronlc Whise., Inc.

FLINT Radio Tube Merchandlsing Co.

GRAND RAPIDS
Radio Electronic Supply Co.
Warren Radio Co.
JACKSON Matteson Electronics
KALAMAZ00 Warren Radio Co.
LANSING Offenhauver Company
MUSKEGON  Electronic Distr., Inc.

MINNESOTA
DULUTH Lew Bonn Co.
MANKATO Lew Bonn Co.
MINNEAPOLIS Lew Bonn Co.
ST. PAUL Lew Bonn Co.

NEW JERSEY
NEW BRUNSWICK
Bay Electronic Distr.
ELIZABETH Leader Electronlcs

NEW YORK

NEW YORK 53 Bay Electronic Dlistr.

BROOKLYN Bay Electronic Distr,
FLUSHING Bay Electronlc Distr.
HICKSVILLE, L.},

Bay Efectronic Distr.

NORTH DAKOTA
FARGO Lew Bonn Co.

OHIO

AKRON Warren Radio Co.
CLEVELAND Warren Radlo Co.
COLUMBUS Hughes Peters, Inc.
DAYTON Srepco, Inc.

Stotts-Frledman Co.
LIMA  Hutch & Son
SPRINGFIELD Eberle’s Radio Supply
TOLEDO Warren Radio Co.
CINCINNATI Warren Radio Co.

OKLAHOMA
OKLAHOMA CITY
Johnson Wholesale Electronlcs
TULSA S & S Radlo Supply

PENNSYLVANIA

ELKINS PARK A. G. Radio Parts Co.
HARRISBURG D & H Distr. Co., lnc.
POTTSVILLE

Schuylkill Efect. Distr., Inc.
WILKES BARRE

Shelbourne Electronics, Inc.
PHILADELPHIA

Radio Efectronic Service Co.

RHODE ISLAND
PROVIDENCE C. E. Paul Co.

SOUTH CAROLINA
COLUMBIA Dixle Radio Supply

TENNESSEE
MEMPHIS
Lavender Radie & TV Supply, Inc.
NASHVILLE Electra Distr. Co.

TEXAS

AMARILLO R & R Electronlc Co.
AUSTIN Electronic Headquarters
DALLAS Adleta Co.
FORT WORTH

Byron’s Radio & TV Supply

United Electronic Supply Co., Inc.
HOUSTON Applebaum & Co.
SAN ANTONIO

Modern Electronics Co.
SHERMAN

Lavender Radio & TV Supply, Inc.
TYLER
Lavender Radio & TV Supply, Inc.
VICTORIA

Lavender Radlo & TV Supply, Inc.
WACO Best Electronics

WISCONSIN
LA CROSSE Lew Bonn Co.

If your distributor is not listed, please have him write to us.

L PRODUCTS COMPANY

303 Fuller Avwe., M.E.
Grond Rapids, Mich

December, 1958/PF REPORTER 51






