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The '‘Inside Story’’ of Power Wire Wound Resistors

Resisteg 100
Coated Resistor WATTS
Vitreous 75
Enamel Resistor WATTS
50
WAT™S
// Qud N
7 YT 25
¢ ‘?\%S\S\Q \ ' WATTS
4 "m’é‘“e\ \WN : X
I' M F-.~ - 5 ”4
p\‘\‘\%»- ,’ ..'.--.--_———
N ,Lrl\/i /\N//’{ .
e o
r I : WATTS

OHMS 0 10K 20K 30K 40K 50K 60K 70K 80K 90K 100K

WHY PLAY GUESSING GAMES
WITH RATINGS?

IRC Power Resistors with Resisteg Coating require no derating

The Resisteg Coating of IRC Power Wire Wound Resistors cures
at only 205°F, compared with 1200°F or more for vitreous
enamel coatings. At this low curing temperature windings do
not shift so that heavier wire can be used than is possible with
vitreous enamel resistors. Heavier wire transfers the heat to the
terminals faster, eliminates the necessity for derating at high
ambient temperatures. What brings satisfaction to your cus-
tomers brings business to you-—IRC Resisteg Coated Power \
Wire Wound Resistors. \ \ \/
ORDER TODAY FROM YOUR IRC DISTRIBUTOR! Y Y

y
INTERNATIONAL RESISTANCE COMPANY « Dept. 368, 401 N. Broad Street, Philadelphia 8, Pa.
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Admiral Model 72162
Chassis 18A6

This receiver highlights a new trans-
former-powered horizontal chassis driv-
ing a 110°, 21DEP4A picture tube. Front
panel controls include channel selector,
fine tuning, contrast, brightness, vertical
hold, and a push-pull on-off switch as
part of the volume control. The set is
without a horizontal drive, width, or
horizontal linearity adjustment. All tubes
are of the conventional 6-volt type and a
piece of #26 copper wire serves as a
fuse in the filament circuit. This fuse is
located under the chassis near the power
transformer. If all tube heaters are out
except the SU4GB, check this wire fuse.

You'll find it very easy to remove the
back from the set, for only eight slide-
type clips hold it in position. The clips
are released by pressing them toward
the center of the receiver. Service ad-
justments on the rear of the chassis in-
clude a super range finder, vertical line-
arity, height, and horizontal lock.

Location of the B4 fuse. certain major
components, and other auxiliary adjust-
ments are pointed out in the over-all rear-
cabinet photograph. The new Standard
Coil tuner has provisions for adjusting
oscillator frequency on each VHF chan-
nel. With tuning knobs removed, this
adjustment is accessible through a single
hole in the front of the tuner. requiring
the use of 14" flexible non-metallic tool
about 8” to 10” in length.

The AGC adjustment is entirely dif-
ferent from that found in previous Ad-
miral raceivers. It acts as a threshold
control in a gated AGC circuit and is
primarily a factory adjustment. If ad-
justment in the field becomes necessary,
remove the tape covering and set up the
control on the strongest station. Keep
contrast and brightness at maximum and
super range finder adjustment at mini-
mum.

To remove the safety glass for clean-
ing, both top and bottom trim strips must
be taken off. The lower strip is removed
by placing the fingers as shown and push-
ing up on the bottom as the top is tilted
outward to clear the flange on the glass
retaining plate. To remove the upper
trim strip, pull off all knobs and place
your fingertips between the glass and
bottom edge of the trim; then pull
straight outward until the strip is free
from the escutcheon. The three screws
holding the upper retaining plate need
not be removed—only loosened, but re-
move the four screws and bottom plate
entirely. Swing the glass out at the bot-
tom, pull down carefully and remove.
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Airline Model GTM4201A
Chassis V2365-5

This new 17" portable features a com-
bination horizontal and wrap-around
chassis. Cleaning of the front glass and
CRT is accomplished by merely remov-
ing the entire plastic mask, which is held
in place by only two screws under the
front of the cabinet.

Rear chassis adjustments and the lo-
cation of other features are pointed out
in the photo of the cabinet back. Six
bolts hold the chassis in position—four
are under the cabinet and two inside on
an upper bracket. The bolts are 5/16”
hex-head jobs with screwdriver slots. The
hot chassis employs a 600-ma tube line-
up with a single plug-in silicon rectifier,
the newest tube type being a 12EN6 used
in the vertical output stage. This tube is,
however, interchangeable with a 12W6-
GT.

Note that the silicon diode is well
hidden on the left side of the chassis,
forward and below the more accessible
fuse-type resistor. All tubes are in fair-
ly easy reach, with a few having captive-
type shields for obvious safety purposes.

No screws or clips need be removed to
get into the high-voltage cage. The small
compartment has a door with a spring-
loaded hinge for quick substitution of
the high-voltage rectifier tube. No hori-
zontal drive, width or linearity adjust-
ments are used, due to the close design
tolerances of the flyback circuit.

When removing the chassis, the an-
tenna terminal board must be unmounted
from the back of the metal cabinet. This
is accomplished by removing the two tri-
mount snaps shown in the photograph.
The control knobs grouped on top of the
portable cabinet must also be removed.
The channel-selector knob will come com-
pletely off, but knobs for the volume,
contrast and fine tuning stay with the
cabinet. A type of speed-nut is used on
the plastic knob extension as a retainer.
Since the name of the control is on the
knob itself, this prevents any mixup
when they are reinstalled.
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The new Predicta series incorporates
a tri-sectional chassis consisting of a 12-
position tuner with plug-in connections,
the main chassis, and a separate control
assembly. The transformer-powered set
drives a new type 217, 110° tube with
a special short-neck design. When you en-
5U4GR counter this set for the first time, don’t be
LOW-VOLTAGE embarrassed by not knowing how to turn
RECTIFIER it on. This model has a new feature
called “pop-up tuning.” The channeil se-
lector will pop up when the knob is
~WIDTH pressed down slightly and then released,
AUX. HORIZ. automatically switching.on the power.
HOLD CONTROL When the tuner knob is pushed down
again, flush with the top of the cabinet,
HEIGHT it catches—and the receiver is automati-

VPPN cal\l/y turnledloff. * I
A = ertical linearity, height, auxiliary
710 A SPEAKER FOCUS VER”CA%Y horizontal hoid, and width adjustments
SLOW BLOW FUSE CONNECTKON'S ADJUSTMENT  LINEAR! are located on the rear of the chassis

and are accessible through small screw-
driver holes in the back cover. All tubes
except the 5SU4AGB are easily reached
with the back removed. To service this
set in the home, you might check your
tube caddy for a 6BY8-sound IF and
AGC clamper, a 6DTS5-vertical output
amplifier, and a 1G3GT, which is used as
a high-voltage rectifier.

The main chassis can be removed by
merely taking out four 5/16” bolts from
the underside of the cabinet, and un-
plugging yoke, speaker, tuner, and pic-
ture-tube connections. The tuner, being
an entirely separate unit, can be removed
by taking out two 1/4” hex-head bolts
from under the cabinet and one 1/4”
screw from the wooden side frame. The
! control ‘assembly comes out in one sec-

e Q- tion by removing the 1/4” screws at each

B — end of the bar. To remove the separate

ANTENNA L volume-contrast assembly, take out the

CONNECTIONS | = 4 single 1/4” screw under the control
knobs.

If you can’t find the antenna connec-

tions, follow the antenna lead under the

back side of the cabinet. Tilting the set

_ . forward from the rear, the terminals are
“" !& w located in the upper-left corner.

TUNER
MOUNT ING

7
a-
BOTTOM OF

CAB INET

£ N

TUNER

A special yoke has been designed for
the new short-neck CRT. Included in this
assembly are three adjustable magnets
serving as a quadrature-centering system
and horizontal-linearity control. These
adjustments are only accessible with the
back cover removed, and require special
adjustment tools, similar in design to a
slotted alignment stick. (It’s not advisable

L VERTICAL

@ CENTERING
S

. : = i “Ab - ji to use a pair of pliers on the small tabs
E&FELZRO'N&AL HOR IZONTAL % “‘ protruding from the magnets.) The line-
T - CENTERING arity magnet, on the other hand, takes

L il 2 a 3/16" hex-tipped tool.
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RCA Model 21-D-9475
Chassis KCS 121E

This model employs a transformer-
powered vertical chassis featuring almost
all printed-wiring circuitry. All tubes are
readily accessible and are mounted hori-
zontally with base sections pointing for-
ward. The 21CEP4, 110° picture tube
mounts in the front of the cabinet and
does not require an ion trap.

To remove the back from the set, a
5/16” hex-nut driver is required. The
surge-limiter fuse pointed out in the pic-
ture is a special 3/10-amp unit which
should be replaced with RCA part
#945309-1 (Stock #104295) or equiva-
lent. Although the tubes are connected in
parallel, three separate filament circuits
are used, and each is fused with a short
length of wire located behind the power
transformer. Some .of the latest tube
types employed in the chassis include a
6CZ5 vertical output, 6CQ8 RF con-
verter, and 1G3GT high-voltage recti-
fier.

Service adjustments on the upright
chassis, including vertical linearity, height,
AGC, and noise-limiter controls, are
positioned in the lower right section.
Near the left edge of the chassis you'll
find the pulse-width horizontal-frequency
adjustments together with drive and
width. The sine-wave adjustment is acces-
sible through an opening in the chassis
plate, and requires a hex-tipped tool. An
automatic thermal cut-out, located on the
side of the high-voltage cage, is con-
nected in series with the B4 supply line,
but is regulated by current through the
primary of the power transformer.

The channel indicator, being apart
from the tuner, is driven by a belt-
pulley arrangement. When reinstalling
this system and indexing the indicator
with tuner channels, remember not to
cross the belt into a figure eight. Tuner
channel positions can be identified by
noting the one long detent space during
switch rotation. Rotating the selector in
a clockwise direction, the longer spacing
will occur when you switch from chan-
nel 13 to 2. Due to this somewhat com-
plex indicator system, it may be much
easier or quicker to remove only the
chassis without tuner—if, of course, the
trouble symptom indicates a fault in the
main chassis.

The safety glass of this receiver can
be removed by prying downward on the
top channel strip as shown. After the
strip clears the retainers, slide the metal
retaining bar to the right and remove.
Repeat this operation for the bottom
channel strip and remove the glass.
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Simply by ¢hecking
all the tubes in the TV set with

You
CAN

FAST AND ACCURATE
® Tests complete set in minutes
® Wins customer’s confidence
® Saves costly call-backs
¢ Sells more tubes on-the-spot
® Avoids substitution testing

¢ Makes more money every day

MEASURE TRUE DYNAMIC MUTUAL CONDUCTANCE

Thousands of technicians are doing a better servicing
job and are making more money today with the famous
B&K Dyna-Quik. Completely tests each tube in
seconds, with laboratory accuracy, in home or shop.
Measures true dynamic mutual conductance. Shows tube
condition on “Good-Bad” scale and in micromhos. No
multiple switching or roll chart. Quickly detects weak,
short-life, or inoperative tubes. Shows customer the true
condition and life-expectancy of tubes in the set; sells
more tube replacements per call. Assures customer
satisfaction and protects the service guarantee.

P

MODEL 650

Model 650 DYNA-QUIK

Fastest, Most Complete, Portable
TUBE AND TRANSISTOR TESTER

Checks over 99% of the tubes most widely used in television
receivers, plus popular home and portable radio tubes. Tests
over 500 tube types. lists over 125 most commonly used tube
types, with settings, on socket panels for maximum operating
speed. Complete listing in fast telephone-index type selector.
Tests each section of multiple tubes separately for Gm,
Shorts, Grid Emission, and Life. Tests each tube for Gas Content.
Provides instantaneous Heater Continuity check. Inciudes 16
spare sockets and sufficient filament voltages for future new
tube types. Transistor Section checks junction, point contact and
barrier transistors, germanium and silicon

diodes, selenium and silicon rectifiers. Net, $ .l 699_5

— G S — . T A S g e T L T

INCREASE YOUR INCOME

PER WEEK

5/ DYNA-QUIK

* ACTUAL EXPERIENCE SHOWS
TV SERVICEMEN AVERAGE

2 extra tube sales
PER CALL

5 calls per day in
5 days equal *50

MODEL 675

Model 675 AUTOMATIC

Simplified, Portable, DYNA-QUIK
TUBE AND TRANSISTOR TESTER

With only 60 indexed phenolic Dyna-Cards, you con test over
500 tube types, Dyna-Card auvtomatically sets socket connec-
tions for quick, accurate tube test. Checks over 99% of the
tubes most widely used in television receivers, plus popular
home and portable radio tubes. Easily kept up-to-date by
adding new Dyna-Cards. Tests each section of multiple
tubes separately for Gm, Shorts, Grid Emission, and Life. Tests
each tube for Gas Content and Grid Emission simultaneously
with Short Check. Provides instantaneous Heater Continuity test,
Transistor Section checks junction, point contact, and barrier
transistors, germanium and silicon diodes,

selenium on?i silicon rectifiers, Net, $ .l 699_‘?

Manufacturers of Tube Testers, Cathode Rejuvenator Tester,
Television Analyst, Dyna-Scan, Transistor Tester,
and other specialized instruments.

See your B&K Distributor or
Send now for Bulletin AP12-R

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

Conada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporfers, 458 Broadway, New York 13,U.S.A.
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Another important
Sprague ‘‘First’’:
3-tn-1 Unwversal Base
for printed wiring
boards

Sprague’s new PRINT-LOK Electrolytic Capacitors
have a newly-developed universal base that’s designed
to fit all sets. A touch of your pliers is all that’s
needed to adapt PRINT-LOK capacitors to any one
of three different types of printed circuit bases!

How’s that for simplified servicing? And just as im-
portant, you need only stock a third as many ’lytics as
were required previously. Still another feature—
PRINT-LOK capacitors also replace standard twist-
base electrolytic capacitors.

*Trademark

don’'t be vague...insist on
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Sprague PRINT'LOK*'Iytics

with universal bases
for printed wiring boards
simplify servicing

...reduce inventory

PRINT-LOK capacitors are hermetically sealed in
aluminum cases to give extra long life and top per-
formance under extremely high temperatures and high
surge voltages, as well as in high ripple selenium
rectifier circuits.

Sprague’s new TV Electrolytic Capacitor Replace-
ment Guide K-103 gives complete listings for PRINT-
LOK ’lytics as well as standard TWIST-LOK capaci-
tors. Get your free copy from your distributor, or
send 10c to cover handling to Sprague Products Co.,
105 Marshall Street, North Adams, Massachusetts.

world's largest capacitor mannfacturer

CAPACITORS FOR YOU
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ABOUT THE COVER

The husky stalwart in the cover photo is
Associate Editor Cal Young, who is just

as much at home at the work bench

or behind a desk as he is atop a 45-foot tower.
If you’re the kind of guy that likes to stand
head and shoulders above the crowd or are
fascinated by bird’s-eye views and feel at
home up in the “wild blue yonder,” tower
installations should be right up your alley.
Those of you who think such jobs are too
troublesome will be interested to learn that
Cal erected this one by himself in less than
two hours. Complete details are given in
the three-page picture story

beginning on page 28.




SPEED REPAIRWORK
FIELD-TESTED TV SERVICE

Time saved is money saved when repairing television sets. Because of this, General
Electric has developed a whole series of original tools and devices to cut your servicing
time and costs. They've been exhaustively field-tested, field-proved. They add profit
hours to the work week of the television technician.

Read about these ingenious aids below! See them on your next visit to your G-E
tube distributor’s! Only General Electric makes available this group of special service
devices—each and every one a time and trouble saver. They’re easy to use . . . and
easy to obtain. Ask your G-E distributor how to get them! Distributor Sales, Electronic
Components Division, General Electric Company, Owensboro, Kentucky.

TWIN-X WRENCH SET (ETR-752)— NEW TUBE-FUSE-LAMP CHECKER (ETR-

designed and built expressly for
TV-radio repairwork. Replaces
eight hex-head socket wrenches

v i

72" to 14" Sizes are clearly marked
for quick selection. Hollow shafts
permit wrench to grip the nut over
protruding end of bolt. Chrome-
plated case-hardened steel—will
stand up in long, hard service.

SAFETY-GLASS PULLER (ETR-13592).
Now you can remove the tele-
vision safety glass easily, without
risk of cracking or chipping. Han-
dle of this device controls a three-
inch rubber suction cup with
vacuum-release tip.

s

981A). Only 315" by 234" by 174".
Can easily be carried in pocket.
Powered by 3 “C’’ flashlight bat-
teries. Will check 7- and 9-pin
miniature tubes, also lock-in and

octal-base types . . . picture-tube
heaters . .. all TV and radio
fuses ... all filament-type pilot
lamps. A “must” for technicians.

All-Type Tube Puller (ETR-1094)
Service Drop Cloth (ETR-1021)
Adjustable Bench Mirror (ETR-1275)

New G-E Chassis-Jack (ETR-1470)
Picture-Tube Nek-Rest (ETR-1169)
Picture-Tube Pillow (ETR-1469)

LUS..
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Tube Fin

SEE THEM
ON THIS PEG-BOARD
COUNTER DISPLAY!

Your G-E tube distributor features this
large peg-board display of TV-service
aids. Inspect them in detail! All are
safety-packaged in heavy transparent
plastic, which keeps them clean, pro-
tects them from scratches or other
injury. Be sure to look for this display at
your clistributor’s—be sure to study the
useful service aids. You’ll want them all!

MAGNETIC SWING-BEAM SERVICE

LIGHT (ETR-1593). Magnet holds
the light securely to chassis of set,
so that both your hands are free

TRI-PLEX EXTENSION LEAD (ETR-

PIN-LOCATOR FOR MINIATURE TUBES

(ETR-1540). Use it to place minia-
tures in hard-to-reach sockets.
Centering plug positions the lo-
cator above pin holes. Magnets
then hold locator while tube is
turned till pins drop into socket.

Progress Is Our Most Important Prodluct

GENERAL & ELECTRIC

for work. Swing-beam design
puts illumination just where you
need it. A time-saving aid you’ll
want on every job. Small, fits
easily in your service case. Strongly
made, durable . . . uses standard
flashlight kulb and batteries.

1527). INew in design. Compact
for your service case, with only
one lead plus adapter. Practical
and eas’ to use. Like other G-E
service 1ids, the Tri-Plex Exten-
sion Lezd comes in a protective,
reusable polyethylene container.

OPERATION

up. turn

Buy now
Sor px1r0 volves

GENERAL m ELECTRIC

11-11-103



* K-TRAN IS A
REGISTERED
TRADEMARK

THE FAMOUS

RAN

I.F. TRANSFORMERS

A complete line of the finest I.F. transformers available anywhere at any price. Both
standard and miniature sizes in all of the commonly used I.F. frequencies are stocked
for immediate delivery. Conventional as well as printed circuit types are available
for both vacuum tube and transistorized applications. Original equipment manu-
facturers will find the K-Tran the ideal choice for new equipment designs thus saving
valuable engineering manhours and being assured of a top quality transformer
designed by engineers with over 30 years of manufacturing experience in electronic
components. The K-Tran also makes an excellent replacement transformer and will
give results equal to or better than the original.

Miniature 1.F. Transformers for printed circuit transistorized
applications. These miniature 1.F. Transformers have tuned
primary and untuned secondary windings. Proper impedance
match between primary and secondary insures optimum

AVAILABLE IN THE FOLLOWING FREQUENCIES
CAT. NO. CAT. NO. Dimensions: 34" square x 2” high

Printgd Regular performance.

Circuit Standard Dimensions: Y4” square x 3" high

T Type: FRE USE

ypes YEey Q CAT. NO. FREQ. SPECIFICATIONS

13-PH1 12-H1 262 KC Input transformer 2031 455 KC 10K Ohm pri. to 600 Ohm Sec., Input

13-PH2 12-H2 262 KC Ouptput transformer 2022 255 Kg égﬁ gfr']m pri. tto 1%%% g';lm SSEC-' ?"fpgf
. 12- ith diode fil 2041 55 K m pri. to m Sec., Inpu

13-PH6 2-H6 262 KC OQutput transformer with diode filter 2042 455 Ko 25K Ohm pri. to 1000 Ohm Sec.. Output

13-PC1 12-C1 455 KC Input transformer 2051 455 KC 100K Ohm pri. to 1000 Ohm Sec., Input

13-PC2 12-C2 455 KC Output transformer Sub-Miniature |.F. Transformers for printed circuit transistor-

13-PC6 126 455 KC Output transformer with diode filter @ ized applications. To our knowledge the smallest LF. Trans.
. . | t f tt R ! formers in existence. Ferrite cup core construction permits

igggg iggg zgg ﬁg Onupt:tutrtargfifs.}:)r?:lrerofrorb;ti)atet?r;ari:joif)s Tranivter,  the use of extremely small shields without adversely affecting

13-PCY 12-c9 455 KC Input transformers for AC-DC radios W transformer operation. A high impedance, tapped primary

13-PCI0  12.C10 455 KC Output transformer for AC-DC radios winding coupled to a low impedance secondary provides

optimum energy transfer between stages.

6203-PC 6203 45 MC Input or interstage transformer Dimensions: %" square x %" high

6204-PC 6204 4.5 MC Discriminator transformer CAT. NO. FREQ. SPECIFICATIONS

6205-PC 6205 45 MC Ratio detector transformer 9-Cl1 455 KC 25K Ohm pri. to 600 Ohm Sec., Input
6206-PC 45 MC Ratio Det. (GE-RTD-026) 9-C2 455 KC 25K Ohm pri. to 1000 Ohm Sec., Output
6207-PC 4.5 MC Ratio Det. (GE-RTD-025) o . )
6208-PC 4.5 MC Ratio Det. (GE-RTD-020) Also a sub-miniature I.F. Transformer for conventional cir-

cuitry using vacuum tubes. A 455 KC intermediate frequency
transformer which has all the desirable features of the

1463-PC 1463 10.7 MC Input or interstage transformer

1464-PC 1464 10.7 MC Discriminator transformer gm.cusxc standard size L.F. and is smaller than a MINIATURE tube.
1465-PC 1465 10.7 MC Ratio detector transformer irl_mf_n_ﬂ Through the use of a ferrite cup core these sub-miniature
|.E. Transformers offer the gain and bandwidth characteristics
6230-PC 6230 44 MC TV Converter |.F. Transformer { previously obta_ined only in larger |.F. assemblies. For AC-DC
6231-PC 6231 44 MC TV First LF. Transformer ! or battery radios. .
6232-PC 6232 425 MC TV second I.F. Transformer «  Dimensions: %" square by 115" high
6233-PC 6233 425 MC TV third LF. Transformer CAT. NO. FREQ. USE
6234-PC 6234 44 MC TV fourth LF. Transformer io_cl 455 KC Input transformer
. . €2 4

Available Through Your Local Distributor 0 =3 K¢ Output transformer
Miller Quality Products are recognized by the entire Literature on any of the above I.F. Transformers or our
electronics. industry as representing the finest in workman- latest general catalog is available on request.

i f , and dependability. . . .

Ehip [pSionNanes) g RENERR) Over 2,000 Radio & TV parts distributors to serve you the
BUY WITH CONFIDENCE — BUY MILLER. world over.

*Manufactured under K-Tran patents of and by Automatic Manufacturing Corp., Division of General Instrument Corporation.

Jo W. MILLER COMPANY

FACTORY

5917 SOUTH MAIN ST, LOS ANGELES 3, CALIF.
Phone ADams 3-4294
FAX No. XCM
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Myr. Service Dealer
Show Your TV-Radio Service Cus
Where His Dollar Goes!
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Let your customers know how much they get and how little you make on an average service call.
Show them this chart. [t was compiled by an independent organization for Raytheon and is based
on research of Independent TV-Radio Service Dealer costs from coast to coast. It might be a good
idea if you studied it carefully to see if any phase of your business is costing more than it should.

And remember: This 6¢ piece is your profit on a call. Don’t lose it. One of the best ways to
protect it is to avoid costly call-backs. And
the best way to avoid call-backs is to always
replace with Raytheon quality TV and Radio
Tubes. Ask your Raytheon Tube Distributor
to fill your orders with Raytheon Tubes.

COMING SOON! Your Chance To Climb On The GOLDEN LADDER

RAYTHEON MANUFACTURING COMPANY

Distributor Products Division

NEWTON 58, MASS. CHICAGO, ILL. ATLANTA 6, GA. LOS ANGELES 7, CALIF.
55 Chapel Street 9501 Grand Ave. (Franklin Park) 1202 Zonolite Rd. N.E. 2419 So. Grand-Ave.

Raytheon makes z Receiving and Picture Tubes, Reliable Subminicture and Miniature Tubes,

all these Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes, Exoellonce én Eloclionics
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» P. A system
* hand tools

= tape recorder
= partable TV set

FROM YOUR CAR, Boaot or Planel

with

INVERTERS

FOR CHANGING YOUR STORAGE
BATTERY CURRENT TO

A.C OUSEHOI.D EI.ECTI:::ITC'Y )

/ ur o

ANYWHERE...mg e et
OPERATES

PORTABLE TV SET
directly from your corf

OPERATES

@ TAPE RECORDERS

o DICTATING
MACHINES

@ PUBLIC ADDRESS
SYSTEMS

@ ELECTRIC SHAVERS
directly from your corl

MAKE YOUR CAR, BOAT OR PLANE
‘‘A ROLLING OFFICE!"’

OPERATES

®RADIOS

® RECORD PLAYERS

® MIXMASTERS, ETC.
directly from your cor?

L mounted out
o sight under

“ dash or in

W trunk

. compartment

INVERTERS

Especially designed to change 6 or 12 volt
D.C. 10 110 volt A.C. 60 cycles,

for...
© EXECUTIVES © POLICEMEN
© SALESMEN © REPORTERS

¢ QUTDOOR MEN © FIREMEN
e PUBLIC OFFICIALS

MODELS 6U.RHG (6 voits) 125 to 150 watts. Shipping
weight 27 [bs, List price.............. $89.95

DEALER NET PRICE....... $59.97
T12U-RHG {12 volts) 150 to 175 watts. Shuppmg weight
27 1bs. List price. ..v.cvvevannseenen $89.9

DEALER NET PRICE. . .$59.97

Write for fiterature on other S:zes and Models
of ATR INVERTERS, priced os low os $9.95 list.

SEE YOUR JOERER OR WRITE FACTORY
A/ NEW MODELS \/NEW DESIGNS 4/NEW LITERATURE
o “A" Baltery Eliminators o DC-AC Inverlers o Auto Radio Vibrators
American Tetevision & Raoio Co.
Luality Products Since 1937
SAINT PAUL 1, MINNESOTA, U. S. A.
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Lettens to the

EDITOR

Dear Editor:

About the July cover of PF RE-
PORTER—I bet those girls are one and
the same person. One side is a mirror
image of the other, complete to each leaf
on the plant! The bracelet jumps from
the left wrist to the right, but without a
wedding ring to clinch it.

Bup GIESELER
Santa Ana, Cal.

No fair, Bud. Living so close to Holly-
wood, it's no wonder you caught us on
this one. It’s the same girl, two different
poses, one negative flopped to provide the
mirror effect.—Ed,

Dear Editor:

I am wondering if an error was made
on page 46 of the July issue.

The decade counter unit pictured looks
like it’s from Berkely. All the Berkely's
that [ have serviced so far have 5963
tubes instead of 5964 as printed.

IRVING SEGAL
528 N. Vista St.
Los Angeles 36, Cal.

Okay—we admit it. It could be a
5964 except that we state it is a rugged-
ized version of the 12AU7. Since the
5964 is a 7-pin miniature dual-triode type
with a common cathode, this couldn’t
very well be.—Ed.

Dear Editor:

We were very pleased with the article
in your July issue showing how to install
our “Genie” automatic garage door oper-

ator. However, it has caused a serious
problem, as the photo in the upper left
hand corner of page 14 shows the trans-
mitter mounted incorrectly.

RAy BUHRMAN
Alliance Mfg. Co., Inc.
Alliance, Ohio

The trouble with the installation as
shown in our article is that the transmit-
ter is upside down. The physical position
of the transmitter is fairly critical in
order 10 permit normal operation of its
mechanical modulator device. The panel
on which the connectors are mounted
must abways be in a vertical plane. The
connectors themselves do not have to be
in line vertically; therefore, the rransmit-
ter can be mounted on a slanting or hori-
zontal surface if necessary. However, the
antenna plug must never be at a lower
level than the other plugs—FEd.

Dear Ediror:

Referring to your July issue, which
contains the article “Converting to Stereo-
Disc Reproduction,” please be advised
that the Ronette Binofluid phono cart-
ridge is not a ceramic unit as stated. It
is Rochelle Salt.

Ira MoLay
Ronette Sales Corp.
Lynbrook, N. Y.

Rochelle Salt: Sodium potassium tar-
trate, KNaC,H,O4H.0, a colorless
crystalline salt—in other words, a crystal
cartridge—FEd.

Dear Editor:

Anent the girls getting into the act, it
figured! Almost from infancy, they have
been parading around in our clothes and
learning to carry a caddy (they call it a
handbag). Have you ever taken a gander
into one of these contraptions? 1 know
for a fact that some caddies contain less!

Dear Reader:

that a word of explanation is in order.

in mind.

and support, we thank you.

35¢.

Letter From the Publisher

There's so much new and different about this issue of PF REPORTER,

We recently purchased the magazine known as
have merged it into PF REPORTER effective with this edition. So here's a
cordial welcome to the thousands of “Electronic Servicing”
will be receiving PF REPORTER in the future. We know you will enjoy the
editorial material presented each month; it's planned with your specific interests

PF REPORTER has always enjoyed the largest circulation in its field; today,
our lead over other publications is even more pronounced. For your confidence

I especially call your attention to the new 8-page bonus section on green
paper bound in at the front of this issue. It introduces two new features which
will appear in each and every issue .
REPORTER coverage we've always presented. | know you'll find the data in
this exclusive section extremely valuable.

This new section, plus increased costs of production and postage, account
for another change in this issue. Our single copy price has been increased to
For the next several months, our annual one-year subscription price will
remain at $3.00; on January 1, 1959, however, it will be raised 1o $4.00. These
necessary price increases will be more than offset by more and more of the kind
of practical and useful information you've rold us you want.

PF REPORTER is designed to help you, as-are all our company’s products.
Let us hear how we can better serve your ngéds.

“Electronic Servicing,” and

subscribers who

in addition to the regular PF

ially

Qg




R and D Labs
Engineers...
Servicemen...
Hobbyists...

WORKBENCH HOOK-UP WIRE
[ R KITS

Belden Dispenser Kits solve the problems of waste and inconven-
ience for all users of Hook-Up Wire and are available in the 14
mast popular essortments of Vinyl, Vinyl-Nylon, Textile, and
Teflon® insvlated wire for every requirement,

Each kit contains an assortment of Hoak-Up Wire colors and
types plus a portable metal dispenser rack far workbench or
wall mounting. The dispenser rack provides o complete, compact,
and convenient wire department for every working area at the
vser's finger tips, simplifies user Hook-Up Wire stock mainte-
nance, and helps keep wire clean and orderly while keeping the
workbench neat and efficient. Available at all Belden jobbers.

* Dv Pont trademark

One Wire Source for Everything Electrical and Electronic

Magnet Wire ¢ Lead Wire ¢ Power Supply Cords,
Cord Sets and Portoble Cord ® Aircraft Wires e e“
Electrical Household Cords e Electronic Wires WIREMAKER FOR INDUSTRY

. . . SINCE 1902
Welding Cable ® Automotive Wire and Cable ERCRoS

08AQ1G8
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HOW ASTRON SOLVED. . . .

It was a dark dreary night when the phone
jangled me out of my evening cat-nap—
"Watson,” | cried, "pick up the line."

Within ten minutes we were off on another

problem case. Our old friend "Jack the Ripple"

had struck again. As Mrs. Blueberry babbled,
| checked the TV set for some clues—

Watson in the meantime was fumbling with the

controls , .. he looked up and said,

"It's Jack the Ripple's work all right, Holmes,
but | don’t know how he did it. I've checked
everything out but | haven't found

the trouble yet."”

A moment of silence followed—Holmes gave
a slight tug on his unlighted pipe and then
exclaimed, "l have it , . . it's the capacitors."
"How do you know, Holmes; you've barely
looked at the set."

‘Elementary, my dear Watson—

they are not Astron's,"

Not everyone can be fortunate enough to
have a Holmes on their staff, BUT everyone
can get the best in capacitors —buy and
insist on Astron capacitors every time—
they're *'Staminized,"

BLUE POINTY
TYPE BP MOLDED PLASTIC
TUBULARS

E e,

ASTRO

C O R P O R A T 1
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THE CASE OF "JACK THE RIPPLE’
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What a scene it must be with “sister
technician” on a service call! I can see
it now. The complaint reads, “lop-sided
picture, and a faint odor of burnt rub-
bish,” Miss Servicelady sizes up the situ-
ations, digs deep into her “Pandora Box,”
and comes up with a nail file with which
she proceeds to remove the back of the
set. But success does not go to her head
—she is an old hand at this sort of thing.
Hasn’t she removed the hinges from the
door of the refrigerator with the very
same tool? Another dip into the bag and
presto, a hand mirror is produced. Now,
with the technique born in long practice
of the art of applying pressure to obstin-
ate males, she loosens the yoke's thumb
screw and straightens the picture. With
a final flourish, she sprays the chassis
with Arpege, by Lanvin.

I tell you, sir, this can prove to be
tough competition. Not only will the
girls do a bang-up job of repairs, but
they’ll leave the premises smelling sweet
at no extra cost.

In view of these developments, L wish
I had taken up sewing when I was young.
That's one field the little dears want no
part of today. My socks are mute evi-
dence of that fact!

H. M. LAYDEN
New York, N. Y.

We suspect that author Harry Layden
may be using writer’s license to exagger-
ate slightly. Maybe we're wrong, but the
ladies might just add a touch of needed
l class to servicing—Ed.

J Dear Editor:
’ It is unusual indeed for me to write
to anyone in order to praise or degrade
a product; however, I want to take this
opportunity to tell you I think PF RE-
PORTER is the best magazine of its
kind. I also want you to know that my
letter, published in “The Troubleshoot-
er” column for May, brought me a flood
of correspondence from technicians all
over the country. I'm sorry I don’t have
time to personally acknowledge the many
helpful suggestions on how to correct the
trouble I was having. It is gratifying to
know that there are so many in our field
who are willing and able to help a fel-
low tradesman with a problem. Many
thanks to you and the many who have
written me in response to my call for
help.

WiLLiaM B, Woob
Varnville, S. C.
We think this is wonderful, Bill, and
shows what can be accomplished when
we all pull together—Ed.

Dear Editor:

Please send me a copy of your revised
Tube Substitution Guide.

As long as I'm writing, I'd like to
call your attention to an error in your
June issue. Since when does pin 4 of a
6BQ6 tie to the control grid? It should
be tied to the screen, which you have left
[ {oating—besides, you'll ruin the tube by
putting B+ on the grid!

BEN’s TV SERVICE

Independence, Mo.
Come on, you guys. Ben was the only
one that caught this one.—Ed.




ROHN TOWERS

cover 3 fields

Rohn Manufacturing Company is the largest exc/usive manufacturer

of home television towers! Thousands of distributors, dealers and servicemen
have handled, sold and installed Rohn Towers for years! They've proved

to themselves that I/Jerm more money in Robn Towers and accessories than any other
line! Rohn Towers now dominate the field and profits for those handling

this line are better than ever. Why? Because Rohn offers profits

\

HOME TV "

By far the biggest
usage of Rohn
products has been
and sull is for
home TV installa-

tions. [n addition i
to finest of self- 4
supporting towers, P
the Rohn line i

includes telescop-
ing masts, tubing,
roof towers and all
other types of
accessories for
installations of all
kinds. Wise dealers
and servicemen
rely entirely on the
Rohn line for «//
installation require
ments. This means
BIGGER
PROFITS.

i s

in all 3 major tower fields:

COMMUNICATIéNS

Many distributors,
dealers and service-
men are making
EXTRA PROFITS
by stocking or
handling the
heavier type Rohn
Towers that are
suitable for
communications
purposes. There is
a demand in ezery
area fcr radio
communications
towers. micro-wave

RGNS

s
SRS

towers, radio tele-
phone towers and
industrial towers.
You can supply
this need in your
area. Special new
literature 1s
available for your
use.

AMATEUR USE

Another major field of usage for Rohn
Towers is in the field of amateurs and ex-
perimenters. The especially designed "‘fold-
over’’ tower is the best in the field for the
amateur because it allows working on the
antenna on the ground. Thousands of ama-
teurs use Rohn Towers with a tremendous
demand still to be sold. You can supply this
demand in your area and capture BIG
PROFITS for yourself.

3y

Send the coupon or write or phone today for the field that you ’

are neglecting or those that interest you the most.

116 LIMESTONE, BELLEVUE

|
!
|
ROMHN Manufacturing Company i
|
|

PEORIA, ILLINOIS

Phone 4-9156

look at these
ROHN exclusives

HOT DIPPED
GALVANIZED

The finest. most durable finish is avail.
able for ROHN Towers and accessories

. all done entirely on the ROHN
premises under careful ROHN super-
vision.

¢ UNEQUALLED DESIGN
AND ENGINEERING

ROHN is the only design that has stood
up over the years. ROHN has been first
and foremost . . . and always the leader
in new products to meet the changing
demands.

® MASS PRODUCTION
FOR LOW COSTS

ROHN was the first to utilize mass
production techniques to build a supe-
rfor tower at the most competitive
prices. This means no sacrifice in qual-
1ty yet far greater profics for you.

® UNIVERSAL CUSTOMER
ACCEPTANCE

Thousands and thousands of installa-
tions prove the ROHN line first in
customer satisfaction.

® PIONEER
MANUFACTURERS

Pioneers in tower manufacturing—and
today one of the world's largest manu-
facturers of this type equipment. The
ROHN Company was built on satisfac-
tion on the part of distributor, dealer
and customer alike.

® COMPLETE LINE

Only ROHN offers a full iine—oze de-
pendable one-stop source for all TV in-
stallation equipment. Save headaches,
save shipping costs, save time . . . use
ROHN unequalled service ext/umfe/y

ROHN MANUFACTURING COMPANY

1 16 Limestone, Bellevue

Peoria, [llinois

GENTLEMEN: Please send me the catalog and in-
formation on the following:
[0 TV Towers

] Communications Towers

[ Amateur Towers
] Full line

of Rohn products
NAME

FIRM
ADDRESS
CITY

STATE
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For superb hi-fi listening. . . Jenﬁen presents ... in modest $pace

... at new low Costs . . . performance challenging comparison

with speakers of any size at any price!

Featuring the new Flexair* woofer and Bass-Superflex* enclosure principle

that establish completely new standards of bass reproduction,
—————

NEW JENSEN CN-100 3-WAY SYSTEM

A new 127 3-way system, the CN-100 reproducer gives a new small-scaled
fine furniture look to the hi-fi speaker, ideally suited to small living spaces.
The 127 Flexair superlow resonance woofer in Bass-Superflex enclosure
gives full bass response 10 a low 20 cycles. Special 8-inch mid-channel and
RP-103 h-f unit assure smooth clean response to 15,000 cycles. Crossover
frequencies 600 and 4000 cycles. 32 H., 21” W., 1814~ D. Available in
Walnut, Tawny Ash, and Mahogany. Net Price....., ..149.80

BF-100 ENCLOSURE FOR 12" SYSTEMS

In up-to-the-minute “Flair Line" styling, the BF-100 cabinet is ideal for all
12” speakers, and system Kkits including those with Flexair 12" woofers.
Incorporates new acoustical design with tube-loaded pott for unusual ex-
tension of the I-f range. Available in Walnut, Tawny Ash and Mahogany.

Net Prige.,....,..69.50

JENSEN'S AMAZING TR-10 TRI-ETTE e Big Speaker Bass In Smallest Space
Sophisticate's Cholce In 3-Way Components

Heart of the Tri-ette is the new Flexair 127 woofer with its superlow free-air resonance of 20 cycles and
high damping. In conjunction with the new Bass-Superflex enclosure, useful response down to 25 cycles is
attained with the lowest distortion ever measured on such a small reproducer. Cabinet is extra rigid with
Fiberglass lining. Special 8-inch midchannel handles the range from 600 to 4,000 cycles, through L-C
crossover network. RP-103 Tweeter carries the response from 4,000 to 15,000 cycles. 137%” H., 25 W.,

1134” D. Choice of Walnut, Tawny Ash and Mahogany. Net Price....114.50
ST-944 Stand . For floor use. Places top of cabinet 28” above fioor. Net Price......12.95
ST-945 Base . For table or shelf. Net Price...... 5.45

ABOUT JENSEN'S NEW FLEXAIR WOOFER

The new Jensen Flexair Woofers are designed to extend bass response down to very low frequencies.
They have highly-damped superlow resonance at the very bottom of the audio range—16 to 20 cycles.
They have an exceptional degree of linearity and are capable of a total movement of 1”. In even a rela-
tively small Bass-Superflex enclosure, they deliver their extreme low-frequency performance with a new
low in distortion.

Qﬁ

KT-33 3-WAY SYSTEM KIT KT-34 TRI-PLEX 11 SPEAKER KIT

Includes basic speaker components for 3-way system identical Components used in the TP-250 Tri-Plex II reproducer.
in performance with Jensen CN-100 and TR -10 reproducers. 15-inch Flexair woofer, new compression driver m-f unit,
Includes Flexair 12-inch woofer, special 8 inch m-f unit, and and new phase correcting supertweeter. Response from 16 cycles
RP-103 compression h-f unit. Complete with control, crossover to upper limits of audibility in Jensen Bass-Superflex
network, wiring cable, and full instructions for building enclosure enclosure (Jensen BF-200 suggested). Complete with 400

l and installing speaker system. Net Price $80.00 and 4,000 cycle networks, wiring cables and instructions for

building enclosure. Impedance 16 ohms. Net Price $179.50

NEW TP-250 TRI-PLEX I 3-WAY SYSTEM

This latest version of the Jensen Tri-Plex reproducer incorporates the extreme bass capa-
bility of the 15 Flexair woofer, in combination with advances in midchannel and super-
tweeter design. This beautiful unit outperforms any speaker system of comparable size or
cost. Excellent for superb monophonic reproduction or as one side of a stereo system.
Response range, 16 cycles to beyond audibility. Components available also in kit form (see
KT-34).302" H,, 342" W, 18%"” D. Net Price........ 294.50

BF-200 Cabinet only for 15" Systems, net price . .. ...... o oo oo inn ., 129.75

J en 6 e n MANUFACTURING COMPANY

6601 S. Laramie Ave., Chicago 38, Illinois

In Canada: J. R. Longstaffe Co., Ltd., Toronto
In Mexico: Radios Y Television, S.A., Mexico D.F.

*Trademark

Division of The Muter Compony
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Chases gas to make
Du Mont picture tubes
sharper and to assure
longer life

Another positive fact about Du Mont positive quality . . .

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

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

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

P

3&@&.@34 ’&$«;;&-"@‘l
- o i S - < i e T
OUR HERO!
= et LR LT ool
- The famous Du Mont Electron Gun, heart of
" he picture gun, crowned with the most ad-
> . wﬁg&d;‘ge&t{u; in the industry. in the pre-
© duction of the tube, the “getter” is flashed
1o coat the inside of the envelope with mate-
“ gials that ahsorb gases in the tube, The Du
" Mont “getter” is unsurpassed for efficiency
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¥ hJ ¥ Based on Quality Control figures

TELEVISION TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N.J.
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MILTDN 5. KIVER

Signal-Injection Testing

The practice of using signal-injec-
tion techniques for tracking down a
defect has been employed for some
time. Briefly, it involves injecting a
signal at one point in a receiver and
noting the result in another section,
usually the loudspeaker or picture
tube. If the signal is undistorted at
the check point, then the circuits be-
tween the point of injection and the
terminal device are okay. A distorted
or missing signal is an indication
that the trouble is situated in one of
these circuits.

This method works fine with any
signal that will pass through the cir-
cuit — the most common being a
sine wave of AF, IF, *or RF fre-
quency. For the latter two, audio
modulation is employed so that the
signal will produce an effect beyond
the second detector.

Innovations of the
Standard Method
In the course of working with

To Sound IF @

YIDED AHF‘1
Lo AWS

mml =

Ta kY
Sync Stabilizer 4
T Vi
Kaise Canc

fia '@ @iﬂm '“rluﬂ. 7.4

e

R R L

Author of . . . ---

How to Understand and Use TV Test instruments
and Analyzing and Tracing TV Circuits

B e

signal injection as a method of serv-
icing, particularly of TV receivers,
several innovations were uncovered
which may not be generally known
or appreciated. With them, the use-
fulness of this method of servicing
can be broadened.

One application involves bypass
capacitors, particularly those in
plate- and screen-grid circuits. In
the normal application of signal-in-
jection servicing, the test signal is
applied at the control grid of a
stage. As an example, let us assume
that a TV receiver incorpcrating the
video circuit shown in Fig. 1 does
not develop a picture on the screen,
although normal sound and raster
are obtained. From these symptoms,
the conclusion can be drawn that
the defect is located beyond the
point where the sound signal leaves
the video system. Using the signal-
injection method, a low-frequency
signal of perhaps 1,000 cycles is
first injected at the control grid of

@ iT@’:' T
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Fig. 1. Video detector and amplifier circuits in RCA Victor chassis KCS116.
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the video output tube. If the circuit
is normal between this point and the
picture tube, a series of horizontal
oars will appear on the screen.
(With a 1,000-cycle frequency, ap-
proximately 16 bars will be ob-
tained. This is because the vertical
frequency of 60 cycles will divide
about 16 times into 1,000. With a
modulating frequency of 400 cycles,
about 6 bars will appear.)

For the next step, the signal can
be injected at the control grid or
plate of the video amplifier preced-
ing the video output stage. For the
sake of illustration, let’s assume that
nothing appears on the screen when
the test signal is applied at either
of these points. Automatically, we
know that the trouble lies between
these two stages. By moving the
signal probe closer to the grid of the
video output tube stage a compon-
ent at a time, it is discovered that
the .1-mfd interstage coupling ca-
pacitor is open.

For any component which is di-
rectly in the signal path, such as the
.1 mfd capacitor, or a tube, or an
entire stage, the signal injection
method works extremely weii and
takes a minimum of time. But what
about a bypass capacitor in the
screen-grid or plate circuits? How
can this method be utilized to deter-
mine when components of this type
become defective?

Here is what can be done. As an
example, we will use the third video
IF stage in Fig. 2. If C14 should
open, the stage may do one of two
things. It may either oscillate when
a signal is received, in which case
a ringing effect will appear in the
image, or the stage gain will drop
appreciably. Sound, in general, will
be weaker than normal.

To check C14, apply the signal
at the screen grid. If C14 is normal,
it will bypass the IF test signal to
such an extent that no horizontal
lines (or, at most, very weak lines)
will appear on the screen. On the
other hand, if C14 is open (or al-
most so, causing extreme loss of
capacity), the full test voltage will
be present at the screen grid. This
will modulate tube current and
cause a bar pattern to appear on the
picture tube screen. (Undoubtedly,
part of the test signal will reach the
plate of the tube by capacitive
coupling.)

= Please turn to page 70



Now! 2 Silicon
Types for simplified
replacement of all
existing TV
Rectifiers!

International Rectifier
hermetically secled

SILICON TV

REPLACEMENT

RECTIFIERS

save installation time...
reduce your
rectifier stock..
cut call-backs!

Hermetic sealing

means longer life!

Hermetic sealing provides a
positive safeguard against
contaminants destroying the
rectifier junetion. It is the

most important feature to assure
long, trouble-free life. Both types
are manufactured to the same rigid
requirements specified for military
and critieal industrial applications.

Available from 650 service
distributors throughout the nation.

FOR SIMPLIFIED INSTALLATION AND
MAXIMUM RELIABILITY ... SPECIFY...

International
Rectifier Corp.

DISTRIBUTOR SALES DIVISION ¢ El Segundo, California * ORegon 8.6281
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| PULSE AMPLITUDE

SERVICING

THE

(SENSITIVITY)

PULSE POLARITY

FUNCTION = - PULSE INPUT
SWITCH
Fig. 1. Example of all-electronic counter be-

ing used to replace electro-mechanical units,

The Latest Decades

In previous installments, we dis-
cussed Eccles-Jordan circuits and
their use in binary and decade
counters. It was shown how four
stages can be cascaded to provide
a scale factor of 16, and with pulse
feedback, can be converted to pro-
vide a scale factor of 10,

Through use of these scale factors,
electronic counters increase the
range of mechanical counters by re-
ducing the number of counts they
must register; thus, in many newer
instruments, mechanical counters
have been replaced by additional
electronic devices. An example of
such an instrument, which is‘ de-
signed to operate on input pulses
of either polarity, and which in-
corporates an input-pulse amplitude
control, is shown in Fig. 1. The
pulse-amplitude or sensitivity con-
trol varies the input amplifier bias,
and thus prevents extraneous noise
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pulses from activating the counting
circuits.

Pulses are usually counted over a
definite time interval. Using human
efforts to watch a timer and turn the
counter off is too inaccurate for most
industrial applications; therefore,
many commercial instruments pro-
vide an automatic stop after a defin-
ite period of time. The unit shown in
Fig. 1 provides a choice of two time
intervals. A one-second interval al-
iows the four decades to directly
indicate the counts per second, and
a short, one-tenth of a second in-
terval extends the maximum counts
per second from 9,999 to 99,990,
since the indicated number must be
multiplied by ten.

In some applications, stopping
the counter after it has been fed a
given number of input pulses is more
important than stopping it after a
certain time interval. This requires
the use of an additional circuit which
stops the counting action when it
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Fig. 2. Count-stop circuit blocks input after number of pulses have been applied.
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receives a negative pulse. The block
diagram of Fig. 2 illustrates the
principle behind a predetermined
counting circuit. Depending upon
which decade output is sampled, a
negative pulse can be applied to the
stop tube after ten, one hundred,
one thousand, or ten thousand input
pulses. This negative pulse drives
V1 into cutoff and causes relay CR
to de-energiz completing the cir-
cuit between the grid of the input
amplifier and the negative 100-volt
supply through contacts CR2. When
this happens, the input amplifier is
biased to cutoff and will no longer
permit pulses to reach the counter
circuits. Contacts CR! prevent V1
from resuming conduction until the
reset switch is activated.

Gas-Glow Counter Tubes

Eccles-Jordan circuits aren’t the
only means of counting electroni-
cally. A more recent development is
the glow counter tube, constructed
as shown in Fig. 3, with a centrally-
located plate encircled by ten sepa-
rate cathodes positioned at 36° inter-
vals. An arc is formed when a volt-
age greater than the ionizing voltage
is applied between one cathode and
the common plate. Two arc transfer
grids are placed between each of the
cathodes to carry the arc termina-
tion from one cathode to another.
As shown, the first transfer grids
(Gl elements) are nearest to the
plate, while the second transfer grids
(G2 elements) are positioned close
to the next highest-numbered cath-
ode.

An arc develops between zero




cathode and plate, after reset, and
progresses from cathode to cathode
as input pulses are applied. On the
first pulse, the first transfer grid is
driven negative, creating a voltage
difference between G1 and the plate
greater than the arc-sustaining volt-
age between zero cathode and plate.
The arc leaves the cathode in favor
of Gi. G2 is now driven negative
and G1 voltage starts to decrease.
Thé arc naturally follows the more
negative voltage and therefore
moves to the second transfer grid.
As its voltage declines, the next
clockwise cathode picks up the arc,
and in this manner, the arc is forced
to advance after every input pulse.

The circuit for developing the
proper transfer voltages applied to
the glow-tube grids can be seen in
Fig. 4. The input pulse to V1 is ob-
tained from amplifier and pulse-
shaper circuits which receive the
initial pulse from some form of de-
tector. V1 amplifies the input pulse
with very little distortion; thus,
waveforms W1 and W2 differ only
in amplitude and polarity.

Output pulse W2 is applied to
coupling capacitors Cl1 and C2.
Since Cl is one-third the value of
C2, there will be a difference in the
respective impedances at any given
frequency. High frequencies will
meet with very little impedance in
the path to the G1 grids; however,
the low frequencies of W2 will be
essentially blocked, and the shape
of the pulses reaching the G1 grids
will be as shown by W3. The low
frequencies of a rectangular pulse
determine its width, while the high
frequencies form the sharp leading
and trailing edges. Thus, W3 is nar-
rower in width than W2 but still
retains the leading edge needed to
drive G1 negative and cause it to
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Fig. 3. Gas-glow tube has centrally-lo-
cated plate and 10 separate cathodes.

accept the arc instead of the cath-
ode.

W2 passes through C2 and R4
on its way to the G2 grids. Most of
the low frequencies pass through C2;
therefore, W4 more nearly resem-
bles W2. However, R4 attenuates
the high frequencies and C3 by-
passes them to ground, and the
waveform loses its fast rise time, as
evidenced in W4. As G1 becomes
less negative, G2 becomes more
negative, and the arc transfers from
the former to the latter. As W4 de-
cays, the arc seeks a more negative
point and jumps to the next clock-
wise cathode.

External connections for the glow
tube are’ shown, in part, by the
diagram of Fig. 5. Cathodes 1
through 9 are tied together internal-
ly, leaving the zero cathode isolated
so that it may serve as the starting
point. Thus, two cathode connec-
tions are made — common cathodes
going to a reset switch and zero cath-
ode to ground through a load resis-
tor. The G1 transfer grids are com-
mon, as are the G2 grids, requiring
the use of only two external pin
connections.

With S1 open, the arc is forced
to the zero cathode. When S1 is
closed, the tube is ready to accept
input pulses. Transfer pulses ad-
vance the arc around the tube, and
after ten input pulses it returns to
the zero cathode. As this element
again receives the arc, current
through R6 develops a positive out-
put pulse. Although the zero cath-
ode continues to hold the arc, the
output waveform takes the shape of
W5 since C4 blocks DC and low
frequency voltages.

The pulses supplied from the
amplifier and shaping circuit (Fig.
4) must be fairly precise with res-
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Fig. 4. Amplifier and wave-shaping cir-
cuit used to develop glow tube pulses.
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Fig. 5. Basing diagram for glow tube.
Cathodes 1 through 9 tied internally.

pect to size and shape. A leaky
coupling capacitor or weak tube is
often the cause of missed counts.
Changes in tube characteristics will
cause loss of fast response and er-
ratic counting. Generally, however,
gas-glow tube circuits are easier to
service than the binary stages, since
one defective glow stage will cause
all succeeding stages to cease opera-
tion.

MBS Tubes

A new development in counter
techniques is the Magnetron Beam
Switching tube. This unit responds
to pulse repetition rates up to 4
megacycles, and operates on elec-
tron path characteristics determined
by magnetic and electrostatic fields.
It involves the use of a permanent
magnetic field, a grid placed near
the electron target, and an electro-
static field formed by tube elements
called spades.

Construction details are shown in

* Please turn to page 68
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Fig. 6. Element-identification and pin-
connection diagram for new MBS tubes.
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Record

Changer Servicing

This, the final part of this series,
contains valuable servicing hints on
Webcor, Garrard, Monarch and
Zenith changers. For hints on V-M,
Collaro and Admiral units, plus gen-
eral considerations that can be ap-
plied to all changers, consult the
May, 1958 issue.

Webcor Model 151

Since height, set-down, and track-
ing-force adjustments are the ones
the serviceman will have to be con-
cerned with most often, they will be
presented first. Set-down and track-
ing-force adjustments for this chang-
er (Fig. 1) are accessible when the
tone arm is raised. The height ad-
justment (not shown) can be
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Fig. 3. Section of the Webcor Model 151 showing the velocity-
tripping mechanism used. See text for adjustment procedure.

(]

Fg. 1. Set-dcwn and tracking-forze ad-
justments are made with arm riaised.
reached through a hole in the top of

the tone arm. To make the set-down
adjustment, cycle the changer by
hand until the needle starts its down-
ward travel. Turn the set-down ad-
justment screw to position the needle
over the center of the lead-in band
at the edge of the record. Check the
adjustment on various record sizes
and compromise as necessary.

The height adjustment can best
be made by placing a 1” stack of
records (ten 12” or twelve 10” rec-
ords) on the turntable, cycling the
changer by hand until the needle
approaches the edge of the upper-
most record, and then turning the
height adjustment screw until the
needle just clears the stack of rec-

Fig. 2. Bristol set screw is used to raise
lever bracket for height adjustment.
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Fig. 4. Bend arm on trip bracket to obtain 3" space be-
tween it and ear on slide - plate lever for proper trApping.



Lw | i
OWER) o o

Fig. 5. Record-dropping adjustment in-
volves changing length of dropping

ords. A further check should now be
made to determine if the pickup will
clear records resting on the spindle
shaft. To make this check, depress
the reject button and cycle the
changer until the pickup rises to its
uppermost level and moves outward
about 1” from the edge of the turn-
table. Loosen the Bristol screw in
the raising lever bracket (Fig. 2)
and slide the collar up or down to
place the needle 1-5/32" above the
turntable surface.

Stylus tracking force can be ad-
justed to conform to specifications
by reducing or increasing tone-arm
spring tension. This adjustment (see
Fig. 1) must be made using a small-
diameter steel pin such as a metal
punch. As a general rule, correct
tracking pressure is achieved at 8 to
10 grams, as indicated on a suitable
gram seale.

The velocity-trip mechanism in
this Webcor changer features an ad-
justment which is made in the fol-
lowing manner: With the tone arm
in its rest position, remove the turn-
table and move the slide-plate lever
in the direction of the arrow (Fig.
3) as far as possible. On the under-

Fig. 8. Remove turntable and release
locking clip to remove Webcor changers.
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Fig. 6. Bristol set-screw is used to make
semaphore adjustment on Webcor 151.

side of the changer (Fig. 4), move
the trip bracket until the arm just
touches the reject trip lever. In this
position, there should be 8" clear-
ance (Fig. 3) between the trip
bracket and the ear on the slide-
plate lever. Any necessary adjust-
ment can be made by bending the
arm (Fig. 4) on the trip bracket.

This changer has a record-drop-
ping adjustment which can be used
to shorten or lengthen the record-
dropping arm. If a record drops on
the' torie arm when it is moving away
from the spindle (during the change
cycle) the record-dropping arm
(Fig. 5) should be shortened; if it
happens as it moves toward the
spindle, the arm should be length-
ened.

If it becomes necessary to replace
the semaphore, or if the Bristol set-
screw loosens, the semaphore should
be adjusted as follows: (Refer to
the drawing in Fig. 6.) Hold the
semaphore against the overarm
housing, move the record size
bracket until the stop ear hits the
stop, and tighten the Bristol screw,
leaving 1/64” clearance as indi-
cated.
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Fig. 9. Zenith crest points toward front

for correct 45-rpm spindie installation.
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Fig. 7. Bristol screw engages pickup—
raising shaft to reinstall pickup arm.

Should it become necessary to re-
move the tone arm, it can be quickly
reinstalled because the Bristol set-
screw (Fig. 7) engages a small in-
dentation in the tone-arm shaft.
Make sure the pickup lead does not
restrict movement of the tone arm
and that the arm moves freely over
its appointed course during the
change cycle.

To remove the changer from
Webcor record players of the table
model hi-fi variety, remove the turn-
table and release the locking clip as
shown in Fig. 8. The front end of
the changer may then be lifted about
312" and pulled forward to free the
rear-mounting stud. After discon-
necting the power and signal cables,
the changer can be easily removed.

Zenith Model $-14086

The 45-rpm spindle which adapts
this changer for the large-hole 45-
rpm records is easily installed if the
Zenith crest is pointed toward the
front of the changer as shown in
Fig. 9. The adapter should be gently
pushed straight down over the spin-
dle. Forcing the adapter will cause

« Please turn to page 78

HEIGHT ADJ

Fig. 10. Height and set-down adjust-
ments are made with Phillips driver.
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TOWER

Installing self-supporting steel towers for
TV receiving antenna systems is a relatively
easy job—if you know how. The little tricks
and bits of know how that make tower
installation easy are illustrated in this
pictorial coverage. The only special tools
required for this installation were o 3-Ib.
sledge, plumb bob, and carpenter’s level.
The erection fixture can be obtained from
the distributor from whom you purchase the
tower, and revsed on subsequent
installations. The approximate erection
time for a 35 to 50’ tower such as the one
pictured is about 2 to 3 hours for two men.
Where we have shown the top section being
hoisted into place without an antenna, the
antenna of your choice complete with
lead-in attached would be mounted prior
to erection. The rotor wire can be attached
later, as can svitable stand-off insulators.

Mounting the House Bracket

Even though this is classed as a self-supporting
tower, a house bracket is used in conjunction with
the base mount to provide a stronger installation. The
bracket is positioned with the use of a carpenter’s
level to make sure it is perfectly level. We used the
level to scribe a line on the wall and located the pilot
holes for the lag screws along this level line. The lag
screws should be of the size specified and must fasten
into the studs and not just into the siding. The bracket
should be as high as possible, since this will determine
the maximum height of the tower without guying,

The Base Next

Drop a plumb line from the house bracket to line up one side
of the tower. It is of utmost importance that base and bracket be
in exact alignment and that the base be perfectly level; otherwise,
the tower will be tilted. In this installation, we are using a drive
base that consists of a reinforced metal plate and three stakes, each
4’ long. Notice that a drive tool (supplied as an accessory) is being
used to prevent damage to the base. The first section of the tower
fits over the three stakes and bolts in place. The holes in the
mounting stakes can be aligned by inserting a large Phillips screw-
driver through a hole in each stake and twisting as required. Bolt
the first section of the tower to the base and secure the house

bracket before attempting to add subsequent sections.

Tower Bolts

The bolts and nuts used to join the
sections of this tower were shipped
in one leg of each section. Each sec-
tion of tower must have the metal
plug removed before installing that
section. A small-shank screwdriver
is a must here. With other towers,
the bolts may be shipped in cloth
bags or secured in place in the tower
legs, but in any case be sure you
have the bolts before starting the
job. Tower bolts are specially-hard-
ened and should not be replaced
with common hardware varieties.
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Rotator and Antenna Mounting

Attach both the rotator and the antenna to the top section
of the tower before the latter is hoisted into place. The
adapter post to which the rotator is being fastened permits the
installer to use either an offset- or inline-type rotator Before
securing the rotator-adapter post to the tower, insert the mast
through the tower and rotator and make sure the mast runs
perfectly true through the tower center post. If a rotator isn’t
used, insert the drive-in bushing in the bottom of the center
post to hold the mast vertical.

\\‘ /

Tower Erection Fixture. The second 10’ tower sec-
tion can be installed without using the erection fixture,
if the installer stands on the roof. After installing the
second section and securing the bolts at the joint, the
erection fixture should be mounted near the top of the
tower and then pushed to its full height to permit the
third section to be hoisted into place. The rope used
must be more than double the height of the tower
inciuding the mast above. The fixture shown fastens
to one leg of the tower and has a clamp to permit the
boom to be raised or lowered. The boom is lowered
before the fixture is carried 1o the desired point at the
top of the tower and clamped to the outer leg. Then,
the boom is raised to its full height and secured with
the clamp. Before the fixture is raised to the top of
the next section. the boom is lowered to about the
position shown.

Hoisting Tower Sections. The rope runs up the hol-
low boom and over the pulley at the end. It is tied to
the tower above the center so that it will hold the
tower section in a vertical position. This permits the
erection fixture to be mounted below the top of the
tower, while allowing the tower section to be hoisted
above the mounted tower. The installer on the tower
should guide the section being hoisted and prevent it
from bumping into the house or tower.

Side-Arm Mount. If more than one antenna is to be
mounted on a single tower, it may be convenient to
use a side-arm mount to permit one or both antennas
to be individually rotator-operated. The side-arm
mount should be guyed (not shown) with two wires
to prevent twisting of the main tower in high winds.
Be sure to follow the manufacturer’s recommenda-
tions as to tower height and guying.

September, 1958/PF REPORTER 29



F a ' Securing the Down-lLead

Ih‘ The lead-in wire can be supported on 7” stand-off insulators and routed
- down the outside of the tower, or supported on S5 units and routed down the
% 'ﬁ-'-.\ inside of the tower. The rotator wire can be supported on any size stand-off
=Ty either inside or outside of the tower. The inside location for the lead-in may be

.-.5']-3'- i / best because of the shielding offered by the tower.

\‘ 1 This particular photo shows the house bracket secured just below the joint
= Al of the first two sections, placing the bracket at just about 10" above the ground
J.“ level. This is as high as the bracket could be placed in this installation. The

&l manufacturer of this particular tower recommends a minimum of 12* above the
- ground for an unguyed tower height of 47 feet.

f ==
Variations. Instead of joints with holts through the legs. some towers
s employ welded-on ears and a single bolt for each leg of the tower, making the
=1 joints the strongest points in the legs.

One mounting variation, called a culvert mount and installed without con-
crete, uses a galvanized cylinder about 4’ long as a base section. The first tower
section should be fastened to the mount before leveling or starting to replace
the fill. This must be done to avoid
distorting the cylinder due to pressure
of the tamped earth. Make sure the
bottom section of tower remains
plumb during the tamping operation.

Another mounting variation em-
ploys a 3’ section of tower in a suit-
able amount of concrete. Note that
the short tower section should extend
completely through the concrete a-d
into a few inches of gravel. This is
necessary to provide drainage for
moisture that might otherwise collect
in the hollow tower legs. Be sure to
check the base section for level and
plumb after the concrete has been
poured.

Hoisting Preassembled Top Section

A 57 top section is employed so
that the antenna can be installed on
the ground where detailed work is
much easier. Be sure to fasten the
lead-in wire to the antenna on the
ground: the rotator wire can be fast-
ened later. The rope is tied to the
smaller tower section and then passed
around the mast section to hold the
assembly upright.

. GRAVEL
A
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_ SYLVANIA
SUVER SCREFY

85

This label is your signal that a value-minded
customer has been sold up to Silver Screen 85.

New consumer booklet from Sylvania helps you

SELL UP TO SILVER SCREEN 85

Free hooklet tells the story of Silver Screen 85’s superior performance—
detachable sticker lets the consumer tell you he’s presold on Silver Screen 85

Leave a copy on every service call or
make a complete mailing to your cus-
tomers and prospects. Either way,
Sylvania’s new booklet, “There’s A
Big Difference In Television Picture
Tubes,” can help you sell up to more
profits through more Silver Screen 85
sales.

In layman’s language, this booklet
details the difference between Silver
Screen 85 and cut-rate off-brand tubes.
It’s chock-full of facts as they were
revealed in Sylvania’s recent test of a

¥ SYLVANIA

nationwide sample. What’s more,
there’s a handy sticker on the back
of each booklet for the customer to
attach to the back of his TV set. This
is your signal that he’s presold up to
Silver Screen 85.

Get on the bandwagon. Let Sylvania
help you sell up. Give each of your cus-
tomers and prospects a copy of this
new booklet. It’s available free, com-
plete with mailing envelope, from your
Sylvania Distributor. Or write for a
sample copy.

vertising campaign.

SyrLvania ELEctric PropucTs INc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

Bill Shipley’s your No. 1 Salesman in
the industry’s biggest consumer ad-
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guide to...

If you are planning to lay in a stock
of tubes for European-made radios and
hi-fi amplifiers, you should concentrate
on the types listed in this chart. They
will take care of the great majority of
foreign-tube replacement needs.

Tubes having readily-available Ameri-
can equivalents are listed in boldface
type. [he other tubes in the list are dis-
tinctly different from present U.S. types
and cannot be replaced with any of the
tubes customarily ‘stocked by service
shops. This situation caused some diffi-
culties when foreign hi-fi equipment was
first introduced into this country, but it
has recently been eased by widespread
importation of foreign tubes. Many U.S.
distributors now stock exact replace-
ments for a number of the tubes shown
in the chart.

Several European manufacturers have
registered their more popular tube types
with EIA, and this accounts for the fact
that many of the tubes in the chart have
“American-style” alternate type num-
bers. Imported tubes may be imprinted
with either or both halves of a dual-type
designation.

As yet, domestic manufacturers are
not making exact replacements for for-
eign tubes—except where noted in the
chart. Tubes from overseas sources are
steadily becoming more plentiful, but
particular types are still sometimes hard
to obtain at the moment vou need them.
Therefore, it’s a good idea to pick up a
few in advance if you anticipate servicing
foreign-made equipment.

A great deal of information is packed
into European tube-type numbers. Here
are a few pointers on reading them:

The 1st letter indicates the heater volt-
age or current. D—1.5- or 3-volt heater
for battery-operated portable receivers.
E—6.3-volt ‘heater for operation with
filament transformer.

The 2nd letter indicates the number of
electrodes in the tube according to the
following code. If more than one letter
comes after the first one, this means the
tube has two or more separate sections.

A—diode

B—dual diode

C—triode

F—pentode (voltage amp)

H—hexode or heptode

K—heptode

L.—power pentode

The Ist number indicates the type of
base.

3—octal

8—miniature 9-pin

9—_miniature 7-pin

Other numbers serve merely to distin-
guish between types.

Example of code: EBF8Y is a dual-
diode/pentode with a 6.3-volt heater and
a 9-pin base.
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TYPE APPLICATION TYPE APPLICATION
DAF96/1AHS AM det, audio EF36—— Audio preamp
amp EF80/6BX6 AM/FM IF
DCP0—— FM RF amp amp
DCo6—— FM RF amp EF85/6BY7 AM/FM IF
DF96/1AJ4 FM RF or IF amp
DF97—_ FM RF or IF EF86/6267 Low-noise
DK92/1AC6 Converter audio preamp
DK96/1AB6 Converter EF89/6DAS AM/FM IF
DL94 — 3V4 Audio amp amp
DL96/3C4 Audio amp EF804—— Audio preamp
EAA?1 — 6ALS Ratio det EL34/6CA7 Audio output
EABC80—6T8  AMdet, AVC, | EL4]—— Audio output
FM ratio det, EL42—— Audio output;
audio amp! ‘ tape recorder
EBC41 — 6AT6  AMdet, AVC, | 2IEeE
audio amp? ’ EL84/6BQS Audio outputt
EBF89_—— AM det, AVC, EL90 — 6AQS5 Audio output
IF or audio ) ELOS—— Audio output
amp EM34/6CD7 Tuning eye
EC92 — 6AB4 Low-power | = Tuning eye
audio amp | EMBO/6BRS Tuning eye
ECC33 — 6SN7GT Audio preamp = Tun!ng eye
) ‘ EM84—— Tuning eye
ECC81 = 12AT7  Audio EMB5—— Toni
PEEEHE | uning eye
EZ80/6V4 Full-wave
ECC82 == 12AU7 Audio preamp® | rectifier
ECC83 = 12AX7  Audio EZ81/6BW4 Full-wave
preamp® rectifier
ECC85,/6AQ8 FM RF amp EZ90 — 6X4 Full-wave
& mixer? rectifier
ECH81/6A18 AM mixer & GZ34/5AR4 Full-wave
osc, FM IF? rectifier
ECL82/6BMS PV Fhfp KT66,/5881 Audio output
& output KT88/6550 Audio output

1 Ratings of the diodes in the EABC80
and 6T8 are slightly different, but connec-
tions are the same. The EABC80 may also
carry type number 6AKS.

2 To use a 6AT6 in place of an EBC41, re-
place the original 8-pin miniature socket
with a 7-pin type. The 6AT6 is not suit-
able for series-string circuits because its
heater-current rating is incorrect.

3 The ECCB81, -82, and -83 are "rugged-
ized tubes designed for a lower level of
microphonism and hum than the 12AT7,
12A47, and 12AX7.

4 The ECC85, ECH8T, and ELB4 are al-
most invariably used in West German AC-
powered radios; EL84’s are also used ex-
tensively in both foreign and domestic
hi-fi amplifiers.




now from Electro-Voice, compatible stereo
power point cartridges for general replacement!

Mass-market stereo is here . . . now! Stereo tape gave the public a taste of the market.
Dramatic—enormously stimulating—but limited to the esoteric few by cost and complexity.
Overnight, the simultaneous perfection of stereo records and E-V Compatible Stereo
Cartridges, made MASS stereo sales a practical reality . . . providing years of vast new
profit potential for the service industry. New radio-phonograph lines will feature stereo.
National sales campaigns by virtually every phonograph manufacturer will give the
impact of millions of advertising impressions every month.

Capitalize on this demand now with E-V’s new popular-priced compatible stereo
Power Point. With the exception of “kiddie type” high-voltage cartridges, E-V’s 60
Stereo Power Point Series can be your universal replacement . . . priced to guarantee
you a profit. . . engineered to outperform existing monaural cartridges.

Here are some of the answers to your questions concerning stereo:

Q How does the compatible E-V Stereo
Power Point Cartridge differ from conven-
tional cartridges?

A It plays both the new type stereophonic
discs and conventional records. Inherent in
its design is an improved monaural perform-
ance.

Q Are stereo discs compatible with conven-
tional cartridges?

A Most monaural cartridges damage the
stereo record. Modifying an existing phono-
graph with a compatible Stereo Power Point
Cartridge makes it possible to play monaural
or stereo discs monaurally. Adding a second
speaker and amplifier will give your customer
stereophonic sound.

Q What about the modification problems?

A Using an E-V Model 66, which is con-
structed so that its output is corrected to the
RIAA curve, you match the equalization of
virtually all modern radio-phonographs. In-
serting the cartridge and mount is simple.
It will fit any standard tone arm. Wiring the
stereo-leads to a jack at the back of the set
modifies it for monaural operation, makes it
compatible with all types of records and
ready for the additional amplifier-speaker.

Q What if the customer does not want to
invest in the equipment for the second chan-
nel at this time?

A By installing the E-V Stereo Power Point
Cartridge, his unit is completely modernized.
He can use a television receiver or small AC-
DC radio as the second channel. This gives
acceptable stereo performance that can be
improved later.

Q What about cost?

A The Electro-Voice Compatible Stereo
Power Point Cartridge carries a list price of
$5.95 to the consumer. With a .7-mil diamond
and 3-mil sapphire, the list price is $19.50.
Realistically priced to permit you to charge
fair rates for your labor and still not present
the consumer with prohibitive charges for the
installation.

®
) / =
- ELECTRO-VOICE, INC.
M 0105 BUCHANAN, MICHIGAN

Q@ What if my customers are not ready for
stereo? Can I prepare now to take advantage
of the interest that will be whetted later by
naticnal advertising?

A The Electro-Voice Stereo Power Point is
completely compatible physically with the
monaural Power Point. You can install the
universal Power Point mount and wire it to
the rear of the set. You can supply the cus-
tomer with a monaural Power Point now
and sell them a Stereo Power Point at a
later date, along with the second speaker and
amplifier.

Q What about performance in comparison to
existing monaural cartridges?

A The Model 66 delivers monaural perform-
ance comparable to present-day, high quality
production cartridges. It reproduces stereo-
phonic records with equal fidelity, providing
average channel separation of 15 db.

Q What about record availability?

A Recordings by major record manufacturers
are being introduced almost weekly. By mid-
1958 thousands of selections will be available.

Q What if your customer is not a hi-fi en-
thusiast? Will stereo be of interest?

A The effect of stereo is just as dramatic to
those who have no interest in high fidelity
reproduction. It is the most potent selling
tool you will ever have in your possession.
Install it for one family in the neighborhood
and you will automatically line up other
enthusiastic customers.

Q How do you go about getting your Electro-
Voice compatible Stereo Cartridge?

A Visit your distributor. Ask for E-V Stereo
Power Point Model 66 with .7-mil stereo tip
and 3-mil sapphire tip for monaural, or E-V
Model 66DS with .7-mil diamond. All Elec-
tro-Voice Power Points work in turn-under
mount Model PT3, $1.00 list or the fixed-type
mount PFT3, 50¢ list. If you don’t know the
name of your nearest distributor, please write.

E CANADA: E-V of Canada Ltd., 73 Crockford Blvd., Scarborough, Ontario
® FOREMOST IN ELECTRO-ACOUSTICS. ..

Microphones, Phono-Cartridges, High-Fidelity Loudspeakers and Enclosures,
Public Address Speakers, Marine Instruments,
EVI Professional Electronic Instruments and Military M aterial.

SPECIFICATIONS

Response:

Element:

Output:
Compliance:
Tracking force:
Weight:

Stylus:

Mount:

Size:

*Patent Pending

20 10 15.000 cps
Ceromic (composite
element®)

.5 volts

2

4 to 6 grams

2.5 grams

Diamond and sapphire—
.7 mil

EIA (RETMA) standard
1/2" and 7/16" centers

Y'" diameter, %" long

MODEL STYLUS SIZE
61 .7 mil sapphire (stereo)

.7 mil sapphire (stereo)
Compatible

.7 mil diomand (stereo)

.7 mil sapphire (stereo)
Compatible

.7 mil sapphire (stereo)

3 mil sapphire {manaural)
Compatible

.7 mil diamond (stereo)

3 mil sapphire {(monavral)
Campatible

PT3 Turn-under stereo mount

PFT3 Fixed type stereo mount

Minimum distributor pack:
61 and 66-6
61D and 66DS—1
PT3 mounts—6
PFT3 mounts—6




by Art Margolis

GIVE ESTIMATES.

B [E AGGRAVATION

I was relaxing Sunday afternoon
when the phone rang. It was the
widow who lives in the small apart-
ment behind our TV shop. She
pleaded, “Art, come right down
nere. There’s a wild man here who
ceanands his TV set back!”

I jumped in the car and drove
over. I recognized the gent, a Mr.
Jackson, whose receiver I had serv-
iced personally a couple of months
before. Evidently one of our out-
side servicemen had recently taken
his set into the shop. I arrived to
find him in a very angry mood.

He snarled, “One of your serv-
icemen took my TV set into your
shop when I wasn’t home. Only my
son was there. 1 thought the bill
would be about ten dollars like when
you fixed it at home. Then my wife
was called yesterday by your office
and they said it’s thirty bucks!”

I had no other choice but to
calm him down as best I could, take
him into the shop, explain the
charges and show the work done.
It didn’t help too much. He paid his
bill angrily, picked up the TV and
left — a lost customer.

Fortunately for us, this- doesn’t

6AU6
ZNDBOUND 11

happen very often. The big hitch in
this chassis job was the fact that
there was no one of responsibility
home when the chassis was pulled—
only a teenage boy. If someone had
been home, this situation never
would have occurred, for today we
give estimates to forestall any such
customer reactions.

A few years ago I went through
my “inactive customers” file and dis-
covered an interesting fact. The
persons who become members of
that file were, for the most part,
people who had shop jobs. An-

_other fact uncovered was that the

people in the file were the ones I
remembered having some aggrava-
tion with,

I asked myself why there should
be so much trouble about shop jobs.
There was.no problem with the skill
of our technicians. Where, then, was
the sore spot? I came up with an
answer. Our firm had no set policy
on estimates of how much a shop
job was going to be and how long it
would take. Our servicemen, when
they ran into a shop job, would say,
“It’s gotta go,” and that was it. The
set owner was left with the frighten-

~———-CUND DISCRIRANS ________

6ALS
SOUND DISCR

Fig. 1. Skittish audio was caused by intermittently shorted turns in IF cans.
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inz mystery of “How much is it go-
Ing to cost?” and “When will 1 get
my TV back?” The optimistic peo-
ple, in the majority, were always
miserable during the three or four
days the repair took, and then were
shocked with the bill.

We decided to always give an
estimate. It was as simple as that,
and it's worked like a charm. The
Mr. Jacksons of today are at a bare,
bare minimum. Here are our esti-
mate procedures.

An Estimate on a Known Trouble

As soon as a TV man decides the
TV he is working on in the custom-
er's home needs shop work, he is
faced with a loaded situation. Nat-
urally, it’s easiest to give an esti-
mate on delivery time and total cost
when you know what’s wrong, but
even then the situation can be tick-
lish and must be handled correctly.

In our area, where there are
mostly ranch-type homes and very
little traffic, we calculated that we
had to get $7.50 for a pickup and
delivery plus $10 for our basic bench
fee. (These figures, of course, would
vary in different sections of the
country.) The ten spot includes the
first hour’s labor, a complete clean-
ing (tuner, controls, high voltage
cage, etc.), adjusting (centering,
horizontal frequency and phase, os-
cillator slugs, etc.), tube testing—
both on a checker and in the cir-
cuit—plus any extra necessities in-
dividual chassis require for peak
performance.

Anyway, that means when one of
our boys pulls a chassis, the custom-
er is immediately indebted to us for
a minimum of $17.50. In addition,
there is usually some defect that will
run the bill up even more. How do
you tell a customer all this without
losing the job?

When we know the trouble, we
handle it this way.

I was examining a 16” RCA that
had no audio. After the usual tube
checks revealed nothing, I pulled
the chassis half-way out of the
cabinet and began trimming the
sound discriminator transformer. To
my delight, I began getting some
sound. After rocking top and bot-
tom a few times, the audio began to
peak up. Soon, I had the sound clear
and at a comfortable level, but the
volume control was turned up all
the way. I began tapping around the

* Please turn to page 74



1| CBS-HYTRON
" GOES ALL OUT

e !

There’s a reason for those

awards tc CBS-Hytron from 2 et s - e

dealer assoeciations. CBS-Hytron o - ' EHoRIERS
5 = HANDE GOK

has the welfare of the
independent service-dealer at heart.
And has proved it again and again:

With a complete program promoting
the independent service-dealer . . . including
TV (Arthur Godfrey and Garry Moore) and
national magazine advertising. With more
CBS-Hytron time-effort-and-money-saving

J 1918 TECANICIAN'S
L'1,,,.....:..—- i HaRDBOOX

service tools. With scores of sales-promoting
Business Builders. With two modern techniecal
handbooks. With the most comprehensive and
forward-looking line of replacement industrial
tubes. With “inside” Tech Tips on tubes and
semiconductors. With the original and most
economical home-study Transistor Course.
With a new aluminized 110-degree TV test tube.
With illustrated technical talks for dealers.
With much more to come.
And then tops them all with the advance-engineered
tubes and semieonductors you can depend
upon . . . products of the company that goes all out

to serve the service-dealer
most . . . CBS-Hytron.

L

o
e

CBS-HYTRON, Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

More reliable products
through Advanced-Engineering
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( 2N155

ACTUAL SIZE

POWER TRANSISTOR

for

AUTO TRANSISTOR
RECEIVERS

This new Raytheon PNP alloy-junction
germanium transistor helps Service
Dealers do more auto transistor receiver
servicing. Designed especially for the
output stage in automobile receivers, the
2N155 is used in the Ford receiver, and
is an ideal replacement transistor for the
power units in many other car receivers.
Here is a list of the many transistor types
this one, high quality, low cost Raytheon
2N155 transistor can be used to replace:

AR5 2N242
2N176 2N250
TS176 2N257
2N235 2N285
2N235A 2N301

For the complete service dealer profit
picture on Raytheon Transistors, get in
touch with the Raytheon Tube Distribu-
tor nearest you,

RnTTHEﬂu

irraliceer o Sl fioniine

RAYTHEON MFG. CO.

Recwiving Tube and Semiconductor Operations
MHewtan 5B, Masrachusairs
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you meel ALL TYPES |

There is a wide variety of technicians
in the TV service industry. I might have
said characters, but that could backfire.

One interesting type is the easy-going,
lazy, optimistic kind of fellow. His ap-
proach is usually so amiable that the
customer is unable to decide whether he
hired a TV technician or a shill for a
rest home. This guy never gets rich,
never gets angry, never gets “dogs” and
never gets ulcers. He has many friends
and even more debts. He has great ideas
to build his business but lacks the ambi-
tion to carry them out. If it were not for
the generosity and understanding of the
distributors, he might be in some other
business, piling up friends — and debts.

Another chap you must have observed
is the inrellectual. He knows everything.
If a customer asks him if it’s cold outside,
he goes into a detailed lecture on the
high-pressure area that is exerting an
undue influence on the dew-point, the
sunspot activity that creates a long-range
forecast of the movement of the jet
stream, which bears watching whenever
precipitation tends to exceed the norm
for this time of year. The housewife is
afraid to ask him what was wrong with
the set because of the time he could
consume explaining the intricacies of
TV. The cost of this time enters her
mind, and with true feminine logic, she
confines her conversation to “How
Much?”

Then we have the savage. When this
boy attacks a problem, he really attacks!
If a chassis doesn’t come out of the
cabinet easily, he puts one foot in a good
spot and with brute force tears out an
electrolytic can. He uses a old type of
solder iron — usually the five-hundred
watt type — and the hot barrel of that
old worthy has finished off many a con-
denser, I'll tell you. When he carries a
set into a home, his course can be
traced by scratches on doors, nicks in
table tops, lamps rocking like metro-
nomes, and the sound of the family dog
making sympathetic sounds to a tromped-
on tail.

Some of us are what might be termed
the absent-minded type. All of us fit this
classification in times of stress, but there
are those who could be labeled such be-
cause the condition is permanent. This
one will start out on a service call, for-
get the call memo with the address on it,
have to look up the phone number of the
shop to get the address, forget his change

. C. Pecht

purse, go out to look in the truck and
forget where he left the truck. After find-
ing the truck, the change purse and the
address, he makes the call. The set has
to bz brought into the shop and when he
brings it in after making two more calls,
he can’t remember the owner’s name. The
boss would fire him right now except for
the fact that he knows the model and
Photofact Folder numbers for every set
that was ever built and all the
other employees’ social security numbers.
No — not his own number.

The guy to be really pitied is the
worrier. He tries to figure out what’s
wrong with the set on the way to the job.
With the few unrelated facts volunteered
by the customer, he reconstructs the
crime and arrives at a solution — junk
it. He is not sure that his tube stock is
adequate. He frets about the possibility
that perhaps it will be too tough to fix
in the home and the customer won't let
him take it to the shop. The engine dies
at a stoplight and his mental processes
switch to the complications arising from
being stalied at a busy intersection with
a truck full of expensive equipment.
When he takes the back off the set and
finds one obvious bad tube, he worries
about whether or not the customer is
going to pay the bill without squealing.

The promorter is another type of serv-
iceman we all know. He’s ambitious; he
knows a good deal when he sees one.
Every tube manufacturer in the trade
knows him by his first- name; they should,
because every month like clockwork this
bird has a mutually beneficial deal on
the fire, involving his brains and the
manufacturer’s money. His advertising
puts Barnum and Bailey to shame. His
ads declare that you are a social out-
cast if you don’t call his company for
service. They insinuate that the other
service companies have B.O. and that
romance is waiting for the lucky girl
who buys one of their one-owner used
TVs. He personally guarantees that
every TV he repairs will have only grade
A, first-class, government-approved elec-
trons. His shop bulges with work, re-
quiring a staff of forty people. He makes
two trips to the bank every day in a
brand new car, wears nice clothes, and
is the sole support of three doctors. The
department of revenue finds him most
interesting — often.

Of course, you and I do not fit any
of these descriptions — do we? A



BUSS FUSES help you avoid
> 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.

TRUSTWORTYNY NAMES IN
BLECTRICAL PROTECTION

MAKERS OF A COMPLETE
LINE OF FUSES FOR
HOME, FARM, COMMER-
CIAL, ELECTRONIC, AUTO-
MOTIVE AND INDUSTRIAL
USE,
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Set and Forget

One of the latest wrinkles in TV
design is a tuner with a mechanical
arrangement that can be preset by
the customer so that each channel
will automatically be fine-tuned to
his liking. The basic idea (similar to
that of push-button tuning in car
radios) is to relieve the set user of
a considerable amount of dial-twid-
dling.

One example of a tuner with pre-
set fine tuning is the KRK72E unit
in a new RCA Victor 21”7 TV set,
Model 21D9475. As shown in Fig.
1, a system of gears is associated with
the shaft of the fine tuning control.
When the shaft is pushed in, these
gears are engaged with one of 12
small gears (one for each channel)
mounted on a wheel clamped to the
main tuner shaft. The small channel
. =

PLASTICARM '

Fig. 1. Gears in new RCA tuner aliow
tuning to be preset for each channel.
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. geér can be set to-any desired posi-

tioh, and it will remain permanently
in this position after the operator
dlsengages the drive gears by releas-
ing the fine tuning knob. Each of the
gears is connected to a cam, the po-
sition of which is changed whenever
the gear is turned. Riding on the
outer edges of the cams is a spring-
loaded plastic arm that governs the
position of the fine-tuning capacitor.

This capacitor itself is quite un-
usual as you can see in Fig. 2. One
plate consists of metal and fiber
discs, bonded together and attached
to the main tuning shaft inside the
tuner. The other plate consists of a
metal finger, anchored to the tuner
chassis at one end and crimped into
a U shape at the other. This “U” fits
loosely over the lip of the disc, and
the finger is moved to and fro by the
plastic arm in order to vary the area
of the disc included within the “U.”

The fine - tuning capacitor in
RCA’s other new 21”7 TV sets is
similar in construction, but the plas-
tic slider is driven directly by the
fine tuning control instead of by the
gear-and-cam arrangement.

The tuner with preset fine tuning
also includes a full complement of
oscillator adjustment slugs of the
regular type, so that the technician
can take care of the occasional case
where the range of the fine-tuning
capacitor is insufficient to bring in
the clearest possible picture on cer-
tain channels.

Other Features of ‘59 RCA Sets

In RCA Victor’s new Chassis
KCS121 and -122 (21”7 TV sets),

Fig. 2. Cam-operated plastic arm gov-
erns position of RCA fine tuning control.

the parallel tube heaters are divided
into three groups—each with a sepa-
rate fuse consisting of a length of
fine-gauge wire in the feed line from
the filament transformer. In case one
of these fuses is blown, only a por-
tion of the tubes in the set will go
out. This makes the cause of a cur-
rent overload much easier to find
than if all the tubes were protected
by a single fuse.

Tubes are grouped as follows in
Chassis KCSI121: On supply line
“X,” all IF’s and audio output; on
“Y,” all other tubes in the sound,
tuner, vertical, sync and video sec-
tions; on “Z,” all tubes in the hori-
zontal section. The grouping is dif-
ferent in KCS122: IF’s only on
“X,” tuner and horizontal sweep
tubes on “Y,” and all others on “Z.”

The latest 14” portable from
RCA (Chassis KCS120) is similar
to the KCS111, the major exception
being that the new model is fully
transformer-powered and uses a
SAS4A rectifier (see Fig. 3). Last
year’s set had selenium rectifiers and
450-ma series-string tubes.

Fig. 3. Latest RCA 14" portable features
power transformer and 5AS4A rectifier.
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*ACT Helps You Lick

Printed Board Troubles in Seconds!

CIRCUITRACE*

FTRADE MARK

exclusive new Sams

feature eliminates costly

hunting for test points...no more maze to trace...no need to flip-flop

board...makes printed board servicing fast and easy

HEre’'s How ROLIINIYYIM works For YOu:

TTRADE MARK

All test points are clearly shown on the
schematic and each is plainly coded...

N229
2ND DRIVER

where to apply the test!

ATRALE WAl

Write for Free PHOTOFACT Folder showing actual application of the CircuiTrace system. See
for yourself how PHOTOFACT makes you an expert on printed board servicing—enables you
to earn more by giving you exclusive time-saving help like this.

NOW=-MORE THAN EVER mmem ===
HOWARD W. SAMS & CO., INC.

YOU need PHOTOFACT! It’s the best way 2201 E. 46th Street, Indianapolis 5, Ind.

to keep up with servicing trends, to maintain {1 Send FREE PHOTOFACT Folder showing CircuiTrace

your position of leadership, to insure and (11 om interested in a regular subscription to PHOTOFACT

build your earning power. Be a regular My Distributor is:

The test points are similarly coded on
the printed board so you instantly know

monthly subscriber to PHOTOFACT. Sign

up with your Distributor, Name
o Address
subscribe to PHOTOFACT today ...
i City. _Zone State —
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®
on a genine Argos Tube Caddy. ...newly
designed ""Pacemaker’ models for the
thrifty buyer...ruggedly built with Argos

Pacemaler oo
tube caddy  syo3s

Quickly pays for itself. Holds up to
262 tubes, plus tools, meter, etc. Same size
as Argos "Carry-All" Tube Caddy.

PucemalkerJr,
tube {addy

TC-200
sg95

Low cost Tube Caddy for quick trips.
Holds up to 143 tubes, plus tools, meter, etc.
Same size as Argos Tube Caddy "Junior.”

®Registered TM of the Argos Products Co.,
originator and sole manufacturer.
Ask your Distributor NOW!

DEPT. P, GENOA, ILLINOIS

Also wall and corner baffles, hi-fi speaker
enclosures and kits.
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The components on the main ver-
tical chassis have been somewhat re-
arranged to accommodate the power
transformer, but the ‘sidesaddle-
mounted” printed wiring board is
practically the same as the one in
the KCSI111. Note that the con-
ductor side of this board is covered
with a metal shield that will occa-
sionally have to be removed to get
at some of the connections on the
board. Removal involves taking out
five screws around the edges of the
shield and unsoldering several con-
nections between tabs on the shield
and conductors on the board.

All-Transistor Auto Radio

Motorola’s first completely tran-
sistorized automobile radio, Model
GV-800, is a “‘universal” type that
can be used in many different types
of cars. Adjustable control-shaft
Spacing simplifies the problem of
installation.

A total of 8 transistors is used.
Six of these are low-power, plug-in
types, and the other two are 2N176
power transistors just like those that
have been employed in hybrid re-
ceivers. The radio includes a stand-
ard pushbutton tuning mechanism,
and conventional wiring is used
throughout.

Much of the circuitry in the GV-
800 is comparable ‘to that found in
typical transistor portable radios.
For example, the set has a 2N140
converter, two 2N139 IF’s, a diode
detector, and a 2N109 as 1st audio
amplifier. There are a few unusual
features within these stages; for ex-
ample, the oscillator circuit contains
two ceramic capacitors with negative
temperature coefficients in order to
compensate for the wide variations
in temperature likely to be encoun-
tered under the dash of an automo-
bile.

This auto radio does include one
important item seldom found in
portable receivers——an RF amplifier
(see Fig. 4). The 2N247 in this
stage is a “drift” transistor with a
base region that is specially modified
to provide more gain at high fre-
quencies. The 2N247 has a fourth
lead which is internally connected to
the metal case of the unit. In the
GV-800, no external connection is
made to this lead.

In Fig. 4, note that the collector
of the 2N247 is returned to ground
through the output transformer, and

10.5v

Fig. 4. Motorola Model GV-800 auto ra-
dio has drift transistor as RF amplifier.

that the emitter is returned to a
10.5-volt source. All the transistors
in the set, being p-n-p units, are con-
nected in a similar manner across
the source voltage. Fig. 5 illustrates
how the supply voltages are obtained
for the various emitter circuits. Re-
member that the base voltages must
be slightly less positive than the re-
lated emitter voltages for proper
biasing. Some stages obtain the cor-
rect base voltage from a divider net-
work across the “A” source, while
others depend on the AGC system
for bias.

The AGC circuit, shown in Fig. 6,
is one of the most unusual features
of this radio. A separate crystal
diode is used as a detector. Its anode
receives a positive voltage from the
junction of R1 and R2, resulting in
diode conduction and the charging
of C1. The voltage on the top plate
of this capacitor, although negative
with respect to the 10.5 volts on the
bottom plate, is still about 9 volts

|

FRONT
INSULATING PANEL
WASHER |

RF AMP _CONVERTER™

v By

Fig. 5. Various voltages are fed to emit-
ter circuits in GV-800 from ""A’’ supply.




WITH EVERY
CLAROSTAT
PICK-A-SHAFT* CONTROL
YOU GET YOUR CHOICE OF
SHAFT AT NO EXTRA COST!

Select the control you want — 1/2-watt composition-ele-
ment, regular, tapped or dual; 2-watt wire-wound;
3-watt wire-wound; or 4-watt wire-wound. Then choose
from any one of the 13 shaft types. There's one for
every need.

Ask your Clarostat Distributor...

*Reg. U.S. Pat. Off.

for Performance...Dependabih’t-y... vality...

Conitiots ana Rosistrts

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE
In Canada: CANADIAN MARCONI CO., LTD., TORONTO 17, ONT.
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‘3 for cost of Z

Or buy 4 and receive 2 free with an extra “special” discount!
Under either plan, you can’t afford to miss the extra profits of
this “Summer Vi-Fi Special”!

Vi-Fi is the only indoor antenna that has the modern, slim lines
of the new tv sets. Vi-Fi is the only indoor antenna with trans-
former coupling and variable inductors for sharp pictures. Vi-Fi
is always a good buy; this “Summer Special” makes it the biggest
antenna bargain ever!

Your Authorized ampPHENOL Distributor has all the details. See
him right now!

+ BIGGEST /
ANTENNA

AUTHORIZED

DISTRIBUTOR

|

Fig. 6. AGC system of Model GV-800
includes separate crystal diode rectifier.

positive with respect to ground. All
of this voltage is applied to the base
of the RF amplifier, and most of it
is applied to the base of the first IF.

A sample of the incoming signal
is coupled from the output of the
second IF to the cathode of the
AGC diode. Conduction of the diode
then varies according to changes in
signal strength, and the charge on
Cl is modified in such a way that a
strong signal causes a reduction in
forward bias (i.e., base-to-emitter
voltage) of the controlled stages.
With less forward bias, the RF and
Ist IF stages have less gain.

After the incoming signal has
passed through the first audio am-
plifier, it goes through a 2N270
driver stage that raises it to a level
sufficient for application to the out-
put stage. As we have already men-
tioned, this final stage has much in
common with the push-pull circuits
used in some hybrid-type auto radios

Feedback to
.0
g Ist AF An\p

From
Driver

Thermistor
4.50025°¢C

2N176 ¢
8

Ly C

025

Fig. 7. Output transformer of GV-800 is
in collector circuit of push-pull stage.



WESTINGHOUSE HELPS
TV SERVICEMEN
“GET A FAIR SHAKLEY”
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“Build Consumer Confidence” Promotion

Today most people are unaware of the buy they get in
TV and radio service. Now, Westinghouse helps you edu-
cate them with a program designed to win you friends and
influence sales! You get a complete kit free!/ Keystone of the
ANEAREG e promotion is the mailing piece shown left. It describes how
B many hundreds of parts there are to check . . . how much
o s knowledge it takes to be a serviceman . . . equipment
S & A\ costs . . . ete. It shows how TV servicemen, like doc-
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streamers, everything you need —all free! Don’t
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/ CALL YOUR WESTINGHOUSE DISTRIBUTOR

L VAL YOU CAN BE

' sure s VVEStin ghouse
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built within the past few years.

One highly important change has
been made, however (refer to Fig.
7). Where Motorola used to fasten
the collector of a 2N176 directly to
chassis ground in order to simplify
heat dissipation, they have now
switched to a practice that is more
generally followed in the industry:
The collector is insulated from
chassis, and the output transformer
is included in the circuit between
collector and ground.

One of the power transistors is
shown in Fig. 8. The thin fiber in-

sulator is barely visible under the
body of the transistor. To improve
the heat-transferring qualities of this
insulator, a special non-conductive
grease is spread on both sides before
installation. It must be renewed if
the insulator is replaced.

The 2N176’s are color-coded to
indicate that matched units are used
in the push-pull output stage. In the
unit we studied, the type designation
was printed in green.

Like other transistor-powered car
radios, the GV-800 has a bias ad-
justment that must be reset when-

MNew

BY

Instruments Designed
to save you time!

DUSS ELECTRONIC RESEARCH

Clectrolytic Substitute

Model D-600 $8 25

The D-600 ELECTROLYTIC SUBSTITUTE is de-
signed to shunt test all electrolytic capaci-
tors. A new, unigue circuit allows the test to
be accomplished without the charging surge,
which often heals the defective electrolytic

Sync cmaoter

Model D-700

Utillzing & sensitive, relaxation osclliator princk-
pie, the 0-400 HI LEAK AMALYZER Probe is desizgned
to guick-check capacitors: for any condition of
|leakaga or for an open @ircuit,

Testing is accomplighed by apalication of 100
wolts DG, to Insuré accurate dnd sensitlve meas-
dremants. & bdill-in indleator makes Iha D-400

completely portable—fust plug-in to any AC, dine
and use,

Tests leakage op ta 500 megohms; tests capaci-
tors for open chreult condition; tests leaksge up
te 500 megohms between cathode apd filament of
tubes.

temporarily—thus destroying the test.

Two ranges (10-40 MFD-450 V) (50 MFD up-
450 V) provides test substitutes for all elec-
trolytic capacitors; no surge switching; fea-
tures neon indicator and special thumb switch.

The O-700 SYMC MASTER is designed ex
oressly for all vides, syne, sweep, and audio
slgral fracing. The SYNC MABTER may be
matched to ANY oagllloscope-—using only
Tv slgnala—by means of two bulit-in call-
brating controlz—Ilow and high freguancy
compensation.

Signal tracing accomplished without fre-
guency giscrimination and ‘Wwitho minimum
Inading: ideal far setling synchroguide waye-
forms; adds frequency compensation and
step attemuatlan [¥10, ¥100) to scopes not
having this facility,

HiLeal cAnalyzer

Model D-400

_________________ 9
Order Now With A Money Back Guarantee |

Please ship me at once, the following DOSS instruments
[0 D-400 Electrolytic Substitute $8.95 I
ELECTRONIC RESEARCH [0 D-700 Sync Master $10.95 [] D-400 Hi Leak Analyzer $12.95 |
Also Manufacturers of the SENTE _Co ) :
D-100 ._"_:u.n:.,:p cualyzar v c s |

& Address ity & State__ .
o L3 I L | :

u 200 I':"'h L3 taatar My Distributor is I
D-500 Slave Oacillater City = gtate——— |
Note: Your Purchase will be credited to the above distributor (we |
820 BALTIMORE cannot ship your instruments unless you specify your distributor} I
KANSAS CITY 5, MISSOURI DOSS ELECTRONIC RESEARCH « 820 Baltimore, Kansas City 5, Missouri

44

PF REPORTER/Scptember, 1958

14v tos
Qutput Stage
oo, 2 AP on-off
e
14 VDC
=] 1 5T Pilot

Light %m
-
133vto
100 Driver

= >

3300

500 10.5v to
mfd = Other Stages
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Fig. 8. Motorola power transistors are
now insulated from chassis by washer.
ever output transistors are replaced.
The bias control is located on the
underside of the radio as shown in
Fig. 9. It should be turned to the
maximum counterclockwise position
and then slowly advanced to estab-
lish a collector current of 300 ma
with an input “A” potential of 14
volts. To monitor the collector cur-
rent, unsolder the output trans-
former ground lead (black) and the
speaker ground lead (brown); both
of these will be found near an elec-
trolytic capacitor adjacent to the
2N270 driver transistor. Connect
one lead of a milliammeter to both
these disconnected leads and the
other meter lead to chassis.

General servicing procedures that
apply to transistorized portable sets
are equally suitable for the GV-800.
Signal tracing and voltage checking
are ordinarily the most successful
techniques for locating defects. To
protect the transistors, their base
leads should not be shorted to
ground; in addition, you should
make sure that any power supply
you use is filtered well enough for
transistor applications. A

From Collector
of 2nd IF

To Base of &
Ist IF = 5'2

r

To Base
of RF Amp

6.8K

3900

10.5v

Fig. 9. Bias adjustment on GV-800 must
be reset if output transistor is replaced.
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Wing Director

Today’s most powerful dipole! Contcins
three active elements on the highs—
forward Vee to the low band section—
plus integrated director.

no-strip
lead-in connector

Requires no stripping, no soldering, or
wire holders—holds the complete Insu-
lated wire.

Today's most powerful directorl A com-
posite director designed to obtain re-
sults from the powerful Wing Dipole.

L
dyna-coil
phasing
Increased performance from uniform
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COLOR ROYAL—The ultimate in color television reception—or black and white.
ZEPHYR ROYAL—Extraordinary power and sensitivity.

ZEPHYR PIONEER—For extreme distance.

COLORITE—For color and black and white in areas formerly using conicals.

Shorpshooters, Conicals and Yagis

Copyright 1958, Trio Mfg. Co.
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Stacking Up. Since it is impracti-
cal to turn out a whole series of ex-
actly identical parts in mass produc-
tion, some leeway or tolerance must
be allowed in dimensions and other
specifications. Tolerances are made
strict enough so that most finished
assemblies will be well put together,
but the law of averages catches up

with an occasional unit and causes-

several parts that are “off” in the
same direction to come together in
the same assembly. Automotive en-
gineers refer to this effect as “stack-
ing up” of tolerances. It is most
plainly visible in auto body sheet
metal, where it can result in large
gaps between panels or in a failure
of trim strips to line up evenly.

Greater manufacturing precision
or more rigid inspection are the only
remedies, and both of these steps
mean a sharp increase in production
costs. Automation is just one of the
steps taken by industry to minimize
“stacking up,” while still controlling
costs.

TV manufacturing, being another
assembly-line process, is subject to
similar problems. Serious attempts
are made to combat ‘“‘stacking up”;
for example, controls are added to
circuits to compensate for this effect,
as well as for aging. Nevertheless,
operating conditions in an oc-
casional circuit may be just far
enough out of line to cause troubles
—usually subtle or intermittent
ones, at that. Since the symptom is
usually due to the cumulative effect
of several slightly off-value parts,
the technician may not be able to
remedy the situation by checking
individual components.

The chance of running into this
type of defect should not unduly
alarm servicemen, since it is fairly
uncommon. The service industry
should be aware that “stacking up”
can happen, however. If a persistent,
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SENSE

puzzling symptom (such as repeat-
ed tube failure in a particular cir-
cuit) is noticed in a nearly new set,
the technician might try to analyze
the affected circuit to see if a num-
ber of slight deficiencies could be
snowballing into a full-sized case of
trouble. Over-all checks of circuit
operation, such as voltage and re-
sistance measurements from tube
pins to ground, are most helpful for
this purpose.

Catch Up. Schedule still a little
slack these days? Grab a cup of cof-
fee in your free moments, pull up a
stool, and reach for the service liter-
ature on new TV sets that have
come out during the past year. This
is an ideal time to get familiar with
chassis layout, disassembly and ad-
justment information on these re-
ceivers, as well as production
changes and service hints that have
resulted from the first year’s field
experience with the sets. A little
studying now will save you time
later on in the season when you’re
more rushed.

Transistor Tip. For years, tech-
nicians have been successfully
troubleshooting vacuum - tube cir-
cuits by taking a round of voltage
and resistance measurements at all
tube pins. Since the resistance be-
tween elements inside the tube is in-
finite, it can be assumed that the re-
sistance reading obtained at each
pin is equal to the total resistance
of the external circuit from that
pin to ground.

Transistor circuits are different!
Within the solid body of a transis-~
tor, some finite value of internal re-
sistance is present between any two

terminals. A low-resistance shunt
therefore exists across each external
circuit, making ohmmeter checks
from terminals to ground almost
meaningless. What’s more, the in-
ternal resistances will change ac-
cording to the value of appliéd volt-
age, and this means that different
ohmmeters will give different read-
ings unless their battery voltages are
the same.

In order to get usable resistance
readings, you will generally have to
remove the transistors from the cir-
cuit. This is easily done if plug-in
transistor types are used in the
equipment being tested; but a high
percentage of transistors unfortu-
nately are solder-in types. The com-
pact printed circuits in which tran-
sistors are usually installed, and the
risk of overheating the transistors,
are factors which make it very un-
desirable to unsolder any more con-
nections than necessary.

Best way out of this situation is
to rely on voltage checks and signal
tracing until a defect has been pretty
well localized. Then put the ohm-
meter to work.

Interruption. When you are sud-
denly called away on some outside
business during a complicated bench
service job, do you have to stop and
turn off all your equipment separate-
ly? If you do, then why not install
a master switch which will handily
shut off all power to the bench at
one stroke? The time saved will be
well worth the small amount of work
and expense required.

Lullaby. A recent survey reports
that about half of all consumers
queried were interested in the idea
of a clock-TV that would automati-
cally turn itself off after a specified
interval, in the same manner as a
clock radio.

At least one such receiver is in-
cluded among the new ’59 models,
and clock-TV’s may become a famil-
iar sight before long. In the mean-
time, service dealers might have
some success in promoting an acces-
sory consisting of a separate timer
mechanism that could be inserted
between the TV receiver and the
power line.
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Winegard

TV antenna dealers

coming your way — the biggest

antenna promotion of the year!

Winegard’s “Dealer
Double Profits Program”

down with the old! up with the gold!

To make this fall your biggest ever for TV antenna profits,

just pick up the selling tools from Winegard! They’re all wrapped
up in the new Double Profit promotional package that gives

you everything you need to pull the customers in — and sell
twice as much to double your antenna profits.

It’s a money-maker you can’t afford to miss!
coming soon! @ see your jobber or write for full details

Winegard Co.

3009-9 Scotten Boulevard -+ Burlington, lowa
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SERVICING

By Calvin C. Young, Jr.
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Fig. 1. CircuiTrace eliminates the need for tracing printed board connections.
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Using Service Literature

Service literature for electronic
equipment is one of the most valu-
able aids available to the technician,
and yet it is one of the least under-
stood. The manner in which service
literature is employed will, in a great
many instances, determine whether
the repair job is completed rapidly,
or whether the set gets classed as a
“dog.” If you've had a “dog” in the
shop lately, or if you aren’t sure you
know everything there is to know
about using service data, read on,
and learn how to speed up those
service jobs by using all of the help
provided in service literature pack-
ages.

First Things First

If you are going to derive the
maximum amount of good from data
covering a specific piece of equip-
ment, be sure you have all of the
literature. This includes the primary
package plus any subsequent pro-
duction change bulletins. How do
you go about assembling all this in-
formation? First, consult the latest
index information for the literature
you use, and locate the chassis num-
ber of the instrument. If a chassis
number cannot be found, look up
the model number of the complete
unit. The reason for using the chassis
number as the key for locating the
proper servicé literature is that in
many cases manufacturers have in-
stalled several chassis variations in
the same model unit in the course
of a production run, and only the
chassis number will key you to the
entire package of correct data. Re-
member that a complete package
may not be found all in one place,
but your index should tell you where
the various pieces are filed.

It is best to obtain the literature
package and go over its contents
carefully before trying to disassem-
ble unfamiliar equipment. This is
especially true for newer TV receiv-
ers because assembly techniques
have been changed radically.

How to Use the Information

Now that you’re sure you have all
the data you’ll need, let’s see how it
can be used to save time. Suppose
you have a new portable in the shop
and know the “works” must be re-
moved, but you aren’t sure whether
the chassis comes out of the cabinet
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—Not a Multi-Set Booster

% Simple...Solderless...300 Ohm Twin-Lead Installation
% Sets not "Tied Down’’, con be moved anywhere
* "Snow Free”” TV and "Hiss Free’’ FM Reception

The FIRST truly engineered, amplified system designed
for the home! Supplies Hi Fidelity reception to TV

and FM receivers in any room! Makes TV sets truly
portable ...new TV and FM receivers can be added
with a simple plug-in connection!

The Jerrold Home System features a low noise, high
output, printed circuit amplifier that increases the
TV and FM antenna signals 6 times (15 db). 300
ohm Twin-Lead is used to distribute the amplified
signal throughout the home. Receivers are
connected to the system by newly designed

Home Outlets and Plugs.

The Jerrold Home System opens up a whole new market
for the serviceman. 1t enables him to provide better
TV and FM reception in any signal location.

For complete details contact your Jerrold distributor
or write to Dept. PD 77
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HOME SYSTEM COMPONENTS

HOME AMP. .. MODEL HSA-46

The 1st printed Circuit TV-FM amplifier.
Greatly improves weak signals; flat response
across entire (VHF) TV-FM band. Only 2 tubes,
designed for 24-hr. operation, consumes only
18 watts, Color compatible, UL opproved.

$4995 st
< FLUSH OUTLET... MODEL HS-140
$275 ust
SURFACE OUTLET. .. MODEL HS-135 »

$195 ust

The outlets supply clear strong signals with-
out interference between sets. Each includes
Perma-Grip plug for TV or FM. Color: Ivory,

‘ No Trimming of Wire Neces-
sary...No Soldering! Quick
Screwdriver Installation.

ALSO AVAILABLE
in ready-to-install
kit form

Home System Kit
Mode! HSK-300

Contains everything (except
antenna) for complete 5 outlet
system—including Twin-lead,

$6775 ust

For Installation in New Homes
and Existing Homes.

ELECTRONICS CORPORATION

The Jerrold Building, 15th & Lehigh, Philadelphia 32, Pa.
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3 Million

Transistor
Portables

That’s a lot of transistor portables that
are going to be needing batteries this
vear . . . nearly three times as many as a
vear ago, and the figure is still growing.

For this skyrocketing new market,
Mallory offers a complete line of tran-
sistor and portable radio batteries.

Mercury batteries, pioneered by
Mallory, last longer, give steadier
volume than ordinary batteries. Mallory
Zinc-Carbon batteries are dependable
and economical—meet all the require-
ments of today’s modern portable
radio sets, and flashlights as well.

Mean Big Battery Business
and Bigger Dealer Profits

i

I P.R.MALLORY & CO.inc

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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or the cabinet comes off of the
chassis. Take two minutes to read
the disassembly instructions! This
can eliminate that 20- to 30-minute
session of cussing and sweating the
thing apart.

After you get the set apart, you
find that there is no B+ voltage but
don’t see a fuse; consult the com-
ponent placement chart and see if a
fuse or fusible resistor is used.
There’s no need to spend 10 or 15
minutes trying to physically trace
the circuit; if there is a fuse, it will
be shown on the chart.

All right, you’ve found the open
fuse and have restored B+ to nor-
mal. Now you notice that the hori-
zontal hold control must be set to
one end of its range to synchronize
the picture. The service adjustment
section of the literature outlines an
exact procedure for correctly bal-
ancing the horizontal oscillator fre-
quency and hold control range. Fol-
lowing this procedure and making
the necessary adjustments takes but
a minute or two and results in a
callback-free repair job.

Other helpful information pro-
vides voltage readings and wave-
forms shown at key points on the
schematic. Such important things as
service adjustment procedures, align-
ment instructions, disassembly in-
structions, resistance readings, tube
and parts layout guide, dial-cord
stringing guide, and field service
hints are also included within the
confines of complete service data.
For your own benefit, you should
make a habit of using this informa-
tion.

Are printed wiring boards a nem-
esis to you? Do you have trouble
tracing the circuit and locating the
components associated with a stage?
If you dislike working on printed
boards, or if you find it takes longer
to service circuits using printed
boards, you’ll be pleased with the
new CircuiTrace feature included in
PHoTOFACT Folders starting with Set
414. CircuiTrace, as shown in Fig.
1, keys the junctions between com-
ponents to corresponding points on
the foil side of the board. If you
want to check the value of a resistor,
test a coil for continuity, measure
voltages, observe waveforms or
make other analyses, locating the
proper test points on the CircuiTrace
diagram is a simple matter. Using
this feature eliminates the need for



tracing the foil conductors, and thus
speeds printed-board servicing time
to the point where it is on a par with
time consumed in repairing conven-
tional circuits.

You Can’t Use It If It's Gone

A tool as valuable as your service
literature should be guarded zeal-
ously. Above all, keep it clean and
return it to its proper place in the
file when the job has been com-
pleted. This will guarantee its avail-
ability when it is again needed. This
brings up another point—the mate-
rial won’t be available if you've
never obtained it. Sure, service data
costs money (what doesn’t), but
have you considered what it costs
you in lost time when the necessary
data is not at hand, and work is
stopped until you get it or you try
to make the repair without it? Con-
servatively, a busy shop will lose
from 15 to 25 man hours a week
running out after literature or trying
to work without it. Converted to
money, this represents $75 to $125
a week if you charge $5 per hour for
technical services. Quicker Servicing
means more profit—think about it!

More About Printed Board
Servicing

Aside from the difficulty of trac-
ing printed boards, there is the prob-
lem of removing components such
as PC units, IF transformers, tube
sockets, filter capacitors, and poten-
tiometers which have a number of
connections to the board. This prob-
lem is not due to the extreme hard-
ness of the solder used nor to the
inaccessibility of soldered joints, but
to the necessity for laboriously heat-
ing and brushing solder away from

Fig. 2. Ungarb De-Soldering Kit is de-
signed for multiple solder connections.

All you do to replace the line switch
on a Mallory “Sta-Loc’ dual control is
twist off the locking ring, remove the line
switch element and put on a new one. No
need to replace or rewire the control sec-
tions. That’s why replacing with *‘Sta-Loc¢”
controls is your best insurance against lost
repair time. Mallory line switches, with
exclusive “floating ring’’ contacts, give
longer life too. Your Mallory distributor
can supply the exact “Sta-Loc’’ dual con-
centric control you need. See him today.
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P. R. MALLORY & CO. inc., INDIANAPOLIS 6, INDIANA
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A must
for TV and
radio
service

technicians
SOLDERI

NG IRONS

with built-in MAGNASTAT
temperature control

.« . avtomatically maintains correct soldering temperature

Here’s another “first” from Weller, long
time leader in the soldering field. New
soldering irons with built-in MAGNASTAT
temperature control for more reliable sol-
dered connections. Never any overheating.
Proper soldering temperature automati-
cally remains constant. Plus these other
exclusive features:

® Saves current when idling
e Reaches full heat quickly steel

e Approximately 2 the weight of e Cord pl

uncontrolled irons
o Delicate balance—cool handle

MODEL TC-40—40 watts.
Controlled lower temperature for
printed circuits, etc.

sgoo

list price

MODEL TC-60—60 watts.
Controlled temperature for light
to medium electrical soldering.

$g o0

list price

S

MODEL TC-120—120 watts.
Controlled temperature for me-
dium to heavy electrical soldering.

s10s°

list price

| |
| |
I -
I Sensing device is in the tip |
| ... fuly protected by o |
I |
I |
I |
e

sheath of stainless steel.
Tips are tapered for heat
efficiency and screw
on simply and securely.
_________ sl

® All structural parts are stainless

ugs into handle

o Guaranteed against defects in
material and workmanship

Order NOW from your Electronic Parts Distributor
or write direct for catalog bulletin

WELLER ELECTRIC CORP.

601 Stone's Crossing Rd.
Easton, Pa.

Fig. 3. Slotted tiplet is used to straight-
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-

en and unsolder lug simultaneously.

each joint until the multiple connec-
tions are freed. Then too, lugs which
are bent over and soldered to the
board must be unsoldered and
straightened before the component
can be removed.

To eliminate these problems is to
further simplify the task of printed
board servicing. The De-Soldering
Kit just introduced by Ungar Elec-
tric Tools, Inc. (shown in Fig. 2) is
a big step in the right direction. It
consists of a soldering pencil with a
47.5-watt heating element plus slot-
ted, bar and circular tipiets packed
in a cork-padded case.

Like any other soldering or de-
soldering instrument, these tiplets
can perform to best advantage only
when properly tinned. Even though
60/40 solder is employed on most
printed boards (it melts at about
380°F), it is suggested that you tin
the tiplets .with 40,60 or 50/50
solder. Mixtures with higher lead
content have a higher melting point
and will not vaporize as quickly. Tin
each tiplet as soon as it heats enough
to melt solder to prevent surface
oxidation. If you don’t, the oxide
coating will have to be removed be-
fore the tiplet can be tinned.

Applications

The slotted tiplet is designed to
melt the solder and straighten bent
lugs simultaneously as shown in Fig.

Fig. 4. Holding wiring side down causes
melted solder to accumulate on tiplet.



3. It may also be used to resolder
connections by filling the slot with
60,40 solder and then touching it to
the component lead. Solder will flow
out of the slot to form the joint. The
bar tiplet is intended for desoldering
items having several connections in
a row. The round tiplets are for re-
moving tube sockets, IF transform-
ers and other components with sev-
eral connections clustered in a small
circular area.

All of the tiplets are designed to
attract solder from the joints and to
radiate a minimum amount of heat
from the sides. If you hold the wir-
ing side of the board down when
removing a component (Fig. 4), the
melted solder will accumulate on the
tiplet and away from the board,
thereby preventing board or compo-
nent damage. A word of caution
here: don’t wave the tiplet around,
molten solder collected during the
desoldering process could drop on
your hand and result in a burn.

Extension Cord for “Cheaters’

A friend of ours made a sugges-
tion the other day that we thought
was very good. He pointed out that
“cheater” cords are continually be-
ing left on the job, or are not long
enough to reach the nearest outlet.
His suggestion was to make a jump-
er that could be used to complete
the connection from the receiver
interlock to the back cover when re-
moved using a cube tap along the
line to provide power for access-
ories.

Considering what a help such an
item would be on home calls, we
couldn’t help wondering why some
manufacturer hadn’t made one com-
mercially available. Yep — you
guessed it — someone does. As
shown in Fig. 5, R-Columbia Prod-
ucts Co., Highwood, Iil., makes a
“cheater” cord, Catalog No. AB-6,
outfitted with both standard and
polarized (for Zenith sets) interlock
connections which can be used in
conjunction with their Cheater Cubes
A and B. A

Fig. 5. R-Columbia Cheater Cubes and
cord has both interlocks plus 5 outlets.

Note the improvement

You can easily make

music sound richer with

Centralab
Compentrol®

Put Centralab Compentrol in your cus-
tomers’ radios and TV sets, and presto!
Sound satisfaction! That’s because this
remarkable control with built-in compen-
sating circuits provides perfect tonal bal-
ance of the highs and the lows—and does
it automatically at any volume level.
Unlike ordinary controls, Compentrol
brings out the full richness of the sound
... brings hi-fi into any living room.

Compentrol is easy to install in any radio,
TV, or hi-fi set. You merely replace the
existing control . . . no circuit changes
required.

FREE: A booklet describing in detail how
the Compentrol works and how easy it is
to install. Write directly to Centralab for
your copy.

%4+ g«
Cenﬂﬁi;iiab/A DIVISION OF GLOBE-UNION INC.
.,\F}_f'_ ® f*’ 942) EAST KEEFE AVENUE MILWAUKEE 1, WISCONSIN

6 MODELS AVAILABLE—Replace stand-
ard volume controls without rebuilding.
Fit al! hi-fi’s, record players, radios,
Tv, pre-amplifiers, amplifiers, tuners,
and tape recorders.

8.5839

IN CANADA: 804 MT. PLEASANT ROAD * TORONTO, ONTARIO
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Easy Nut Starting

You will find that it is much
easier to start nuts in hard-to-reach
places if you stuff a wad of non-
hardening caulking compound down
into the nut driver’s socket as shown.
A nut usually tends to slide down
into the socket, but this can’t pos-
sibly happen with the stop in its way.
What’s more, the nut won’t slide out
when the driver is held handle up.

""Oven’’ Exposes Thermal
Intermittents

Many of the intermittent troubles
encountered in radio-TV apparatus
are thermal in nature and become
evident only after the tubes and
other components have had suffi-
cient time to reach their operating
temperature. Troubles of this type
may not appear after the chassis
has been removed from its cabinet
because of the added ventilation. To
speed warm-up and aid in exposing
the possible cause of such troubles,
line a large cardboard box with

E— ™

Solder Stops Drill

When you find yourself in need of
some sort of device to arrest the
travel of your drill bit, simply take
a length of wire solder and wrap it
around the bit as shown. Clip the
solder off at the depth you want to
drill. When the drill stop is no
longer needed, slip it off the bit, toss
it into your tool box, and use it
later for its original purpose.
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household aluminum foil (tape or
glue it in place), and place it down
over the chassis with the equipment
turned on. A weight should be
placed on top of the “oven” to as-
sure that heat will not escape from
the crack around the bottom of the
chassis. The foil-insulated ‘“oven”
will fill with heat more quickly than
just an ordinary uninsulated box,
and be of considerable help in bring-
ing the trouble out of hiding.

Nailpolish ‘Dopes’’ Corona

When there’s no anti-corona dope
available to spray on parts, to cure
arcing in a high-voltage circuit, nail-
polish makes a good substitute. This
is a good hint to remember, for if
you should suddenly find yourself
out of anti-corona dope while serv-
icing a set in the customer’s home,
some borrowed nailpolish can quick-
ly cure the trouble and save you
time,

Carry Beeswax in Your Kit

If you add a bar of beeswax to
your tool kit, you’ll find it will help
you solve many minor radio-TV
service problems. You can use it as
a sealer for overhezted paper capaci-
tors and choke coils (apply with a
warm iron), or to touch-up scratches
and nicks on cebinets. It also makes
a good non-fluid lubricant for rec-
ord changer drawer slides.

H

Non-Tangle Cheater Storage

To prevent your “cheater” cord
from becoming entangled with other
tools when carried in the tool box,
keep it stored in a plastic bowl cover
as shown. This will save you con-
siderable time and temper when
servicing sets in the home — in ad-
dition to improving the neatness of
your tool kit in the eyes of your
customers.

Solder Spool Has Iron Cleaner

Need some quick and easy way to
remove scale and accumulated
solder from your gun or iron tip?
Stuff one of those brass pot cleaners
or wire dishcloths into the center of
your solder spool as shown. This is
one iron cleaner that can’t be mis-
placed, for it goes wherever your
spool of solder goes. You can trans-
fer it quickly to the next spool once
the present one is exhausted.

Liquid Rubber Servicing Aid

A tube of plastic rubber is mighty
handy for certain repairs. For ex-
ample, the liquid rubber can be used
to mend torn speaker cones (it re-
mains flexible when dry) and as
liquid insulation for bare wires.
With it you can make your own
“any-size” rubber feed-through in-
sulators for chassis or cabinet.

~

Electrolytic Mounting Brackets

If you ever find yourself tempor-
arily out of electrolytic mounting
brackets, lengths of TV ribbon lead-
in can be used to improvise useful
substitutes. Cut the lead to a length
which will fit around the component
snugly, and allow about a one-inch
overlap for mounting. Punch or
drill two holes in the overlap to ac-
cept mounting screws.




OLD-STYLE
PARALLEL-CONNECTED
* HEATERS

. used small wire which was
easily bent, contributing to
heater-cathode short-circuits,

NEW G-E
SERIES-CONNECTED
HEATERS

--3.15v--

... use wire twice as thick, that
holds its shape. Short-circuits

have been reduced.

ABOVE: LINT AND DUST ARE BANNED during “Snow White' assembly of General Electric re-
ceiving tubes, in order to reduce the possibility of short-circuits, G-E workers and supervisors
wear lint-free garments; air is filtered and conditioned; floors are kept immaculately clean.

LEFT: NEW HEATER DESIGN CUTS SHORTS . . . heater to cathode...in 6BQ7-A and 6BZ7 cas-
code RF amplifiers. Here is an example of how G.E. constantly improves Service-Designed Tubes.
New G-E series-connected heaters use heavy wire that resists bending, crimping, arc-overs.

Improved tube design—superior manufacture—mean
fewer shorts with G-E Service-Designed Tubes!

(5ENERAL ELECTRIC Service-Designed Tubes stay
installed. Short-circuit inoperatives are kept at a
minimum. You save time by making fewer callbacks.
You increase your service reputation with repair-
work that seldom has to be done over—in a few
days, even a few hours—because a tube has shorted
internally . . . perhaps burning out other compo-
nents of the TV circuit.

In design, as with the 6BQ7-A and 6BZ7 heaters
—in manufacture, where every advanced technique
is called on to remove lint and dust—General Elec-
tric gives you, as a television technician, tubes you
can instail with complete confidence.

Yet Service-Designed types cost no more! Your
G-E tube distributor has these high-quality tubes.
Phone him! Distributor Sales, Electronic Components
Division, General Electric Company, Owensboro, Ky.

G-E SERVICE-DESIGNED TUBES INCLUDE:

1B3.CT  6AF4 6BG6-GA 6BX7-GT 6SN7-GTB
113 6AF4-A  6BK7-B 6BZ7 12SN7-GTA
1X2-A/B 6ALS 6BQ6-GA/6CU6 6CB6/A  25BQ6-GA /25CU6
5U4GB 6AV5.-GA 6BQ6-GTB 6CD6-GA 25BQ6-GTB
5Y3.-GT 6AX4-GT 6BQ7-A 616 25CD6-GB

Progress Is Our Most Important Prodvet

GENERAL @D ELECTRIC
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Christmas-Tree Effect

I have horizontal trouble in a Packard-
Bell Model 2200. By disconnecting CS52
and turning the horizontal frequency slug
down almost as fas as it will go, 1 can
lock in the picture—but it still has a little
pull in it. When I reconnect C52, the pic-
ture goes completely out of sync. The
number of slanting lines decreases as 1
turn the frequency slug back toward the
normal position, but just before the point
where the picture would be expected to
sync in, the raster draws in from both
sides and the flyback transformer de-
velops a high-pitched whistle. It looks
like “Christmas-tree” effect.

I have tried a new flyback and width
control, and have changed R6S, R66,
R68, C53, CS59, R69, and R71. I have
checked everything else 1 think could
cause this, but must have slipped some-
where,

ROBERT J. GRANT
Culver City, Calif.

The horizontal oscillator is probably
defective in such a way as to make it
run too fast. This would cause the AFC
circuit to lose control of oscillator fre-
quency, thus resulting in the “Christmas-
tree” effect you described. To restore
sync, you had to change the resonant
frequency of the ringing circuit in the
oscillator and also cause an artificial
negative shift in AFC voltage. You wisely
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decided not to leave the circuit in this
altered condition, since the AFC circuit
would not maintain stable operation with
C52 disconnected.

1 assume you have tried at least two
different replacements for the 6SN7 in
the oscillator circuit, as well as a new
6ALS5 in the AFC. One component very
likely to need replacement is C58. Also
try a new horizontal frequency coil and
a new C57. If none of these things help,
substitute for C54.

I's possible that the AFC voltage is
tending to run too positive as a conse-
quence of some defect ahead of the oscil-
lator, but I think this is less likely than
oscillator trouble. However, if all else
fails, try substituting the remaining com-
ponents in the AFC circuit.

Selenium AFC Diodes

What are some symptoms of troubles
that might occur in dual-selenium AFC
diodes, such as the 93A5-2 used in Ad-
miral TV receivers, or the common-cath-
ode units employed in General Electric
receivers?

MicHAEL J. SHIVEY, JR.
Cleveland, Ohio

The symptoms are about the same as
those caused by defects in vacuum-tube
AFC diodes; that is, the exact nature
of the symptom depends a lot on the
type and degree of trouble. For example,
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a loss of sync that could not be cor-
rected with the hold control might stem
from an unbalanced condition in the AFC
circuit. This, in turn, might be traced
to one open diode in the pair of selen-
ium units.

Even when both diodes are able to
conduct, their forward or reverse re-
sistances may be unbalanced just enough
so that the picture will drop out of hori-
zontal sync each time there is an inter-
ruption in the incoming signal. (This
often happens when the transmitting
station switches from one camera to an-
other.) Sync can usually be restored with
the hold control, but it is usually lost
again the next time the scene changes.

Defective selenium diodes can also
cause other troubles such as bending or
side-to-side shifting of the picture. Almost
any kind of horizontal sync trouble would
be reason enough to try substituting a
new pair of AFC diodes as a general
troubleshooting measure.

Triple Image

On a 16" Sparton, I get three images
instead of one. I’ve checked the tubes and
replaced the resistors and capacitors in
the horizontal circuit, but this hasn’t done
any good.

JoserH C. Pousak
Wyandotte, Mich.

If you have three separate images side
by side, the horizontal oscillator is run-
ning at Y5 its correct frequency. The
trouble might not be in the oscillator
itself, though; it could be in the AFC
circuit or some other stage.

You can get some valuable informa-
tion from grounding the grid of the
first stage in the horizontal multivibra-
tor. This will prevent the AFC circuit
from having any influence on horizontal
frequency, and the oscillator will then be
free-running. You probably won’t be able
to get a steady picture, but you may be
able to pull in a normal-looking single
image for a brief moment by manipulating
the horizontal frequency slug. Actually,
all you need to know is whether or not
the triple-picture effect has disappeared.
{f it has not, the trouble must be in the
oscillator or a later stage. Try replacing
not only resistors and capacitors, but also
the horizontal frequency coil.

In case the picture was restored near-
ly to normal when you grounded the
grid, the oscillator can be assumed 1o be
operating properly. Then it is necessary to
find out why the AFC stage is “mislead-
ing” the oscillator. The trouble might be
due to a component defect in the AFC
circuit or to a faulty sync or feedback
signal arriving at the AFC input.

Garbled Sound

I am having some trouble with a
Motorola Chassis TS533Y. Since 1 re-
placed electrolytic capacitor C2, the
sound has been distorted. The plate and
screen voltages of the audio output tube,
which are supposed to be 105 and 115
volts (measured from the 145-volt line),
are only 30 volts as measured from this
line. I have substituted all other capaci-
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tors in the circuit, but have had no luck
in finding the trouble.
JoHN WM. OLIVER, SR.

Portsmouth, Va.

The audio output tube in this set acts
as part of a voltage divider across the
B+ power supply, and any defect involv-
ing this tube affects the voltage on the low
B+ line. (Nominal value of this voltage,
as shown on the schematic, is 145 volts
with respect to ground.) Thus, the value
of the low-B+ voltage in your set should
serve as a clue to the nature of your
trouble.

Let’s say that this voltage is on the low
side. Since the total supply voltage of
260 volts is more or less fixed, this sug-
gests that there is a greater voltage drop
than normal across the audio output tube
and its plate load. We already know that
the drop across the tube itself is ex-
tremely low—less than a third of the
normal value. Therefore, we can expect
an abnormally great.voltage drop across
the plate-load circuit, indicating an in-
crease in the resistance of this circuit.

With screen and plate voltages being
so nearly equal, about the only thing that
could cause this is a cold-solder joint at
the connection between C2A and the
wire leading to the audio output plate
circuit.

In case this doesn’t provide a solution,
let’s take another approach to the prob-
lem and assume that you have more than
145 volts on the low-B+ line. This con-
dition would imply a lowering of resist-
ance between the 145-volt and 260-volt
lines, such as would occur if the audio
output tube were to conduct too heavily.
Since the cathode-to-plate voltage has
dropped down to only 30 volts, conduc-
tion through the tube may have become
extremely heavy. In order to reduce the
internal resistance of the tube enough to
cause such heavy conduction, however,
you would almost have to have severe
gassiness or an internal short.

Too Much AGC

An RCA Victor Chassis KCS92D has
no picture unless the AGC control is ad-
vanced to within 20 degrees of its fully-
clockwise position. The resistance between
pins 2 and 3 of the keying tube, which
should be 30K ohms when the AGC pot
is centered, is only 20K. I have replaced

R47 and R46. What could be causing this
incorrect reading?
Ep HEGAR

Pocomoke City, Md.

There are two parallel DC paths be-
tween the grid and cathode of the AGC
tube. Besides the obvious one through
R47, there is another through the plate
circuit of the video amplifier and the
150-volt B+ line. Remember that the
AGC tube must be directly coupled to
the video amplifier plate so that the DC
level at the latter point can serve as an
input “signal” for the AGC circuit. Re-
sistance values in this network are chosen
to furnish the desired operating voltages
to the tube elements, as well as to pro-
vide isolation between the video and
AGC circuits.

The grid-to-cathode resistance of the
AGC tube in your set might be too low
because of shorted components in the
video amplifier plate circuit, or there
might be leakage from pin 2 to pin 3
across the AGC tube socket.

The defect in this set is lowering the
bias on the AGC tube and forcing it to
conduct too heavily. This results in too
much AGC voltage, which blocks the RF
and IF amplifiers and kills the video sig-
nal. The bias is not completely dependent
on the video amplifier plate voltage, but
can be regulated to some extent by ad-
justing the AGC control. Note that the
arm of this control picks off a variable
positive DC voltage from the 275-volt
line. When the control is in its maximum
clockwise position, no positive voltage is
furnished and the AGC tube is biased
most heavily. In your case, the maximum
obtainable value of bias appears to be
scarcely enough to bring the RF-IF stages
out of cutoff.

Pulling

A Meteor (Sears, Roebuck) Model
7146 had a bad case of horizontal pull-
ing. The effect was somewhat the same
as a 60-cps bend in the picture, but there
was no brightness modulation. At full
contrast, the picture was fairly steady
but too dark for good viewing. The tear-
ing effect became worse as the contrast
setting was reduced.

I substituted all tubes and checked the
picture tube in the home, but with no
luck; so I took the set to the shop. On
the bench, I checked various voltages
from the RF amplifier through the sync
separator. All were apparently within tol-
erance.

Then 1 took my scope and traced the
signal through the sync section. The
waveforms showed clearly what was hap-
pening. At the grid of the sync amplifier,
the sync pulses looked normal when the
contrast was all the way up. Backing off
this control caused video to appear in the
waveform. By the time the minimum set-
ting was reached, the pulses were com-
pletely destroyed by video. I bridged a
.005-mfd capacitor from the sync take-off
point in the video amplifier circuit to the
grid of the sync separator (i.e., across
the “PAC” module) and noticed a defi-
nite improvement in the sync pulses. A
new module unit cured the trouble. The

old one was found to have 30 megohms
of leakage across the sync-input coupling
capacitor.

W. H. CLARKSON
Kansas City, Mo.

This is a good example of how a tech-
nician can get results from a logical
troubleshooting approach. This job un-
doubtedly took plenty of time as things
were—but imagine how long it could
have taken without the help of the scope.

Co-Channel Interference

We are having severe problems with
two stations on the same channel want-
ing to come in at the same time. Low-
band channels are the worst. If we try
to get Channel 3 from Harrisonburg,
Va., other stations on that channel in
Norfolk, Va., or Charlotte, N. C., or
both, try to come in. The Channel 6
stations in Richmond, Va., and Bluefield,
W. Va,, act the same way.

I have tried different antennas in sev-
eral different locations with no success.
The interference is worst in cloudy
weather. Can anything be done to remedy
this situation?

ROBERT L. ARBOGAST
Monterey, Va.

Researchers have found, much to their
surprise, that the presence of a mountain
range between a receiver and a distant
transmitter will often improve reception
of the faraway station instead of block-
ing it off. I see by the map that you have
a “perfect” setup for this effect. Trouble
is, it wasn’t taken into account when your
local TV allocations were established—
so you're nearly out of luck.
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But don’t give up until you have tried
every method of attack you can imagine.
What with multipath reception, shadow
areas, and the strange effect just des-
cribed, TV reception in mountain areas
is extremely unpredictable. You might be
able to pick up an unusually strong re-
flected signal from some odd angle.
Keep on “fishing” for a signal, using a
highly-directional antenna array which
also has a high front-to-back ratio and
trying it out in every possible orienta-
tion. Tilting the whole array, with the
boom slanted at some angle up or down
from horizontal, has even been known to
help. Moving the whole antenna to a
new location might eventually provide
the final solution.

No High Voltage
A Tele-King Model K74 does not have
high voltage after the first few minutes of
operation. I have substituted the hori-
zontal output transformer and yoke.
Plate voltages on the 6SN7 horizontal

oscillator are supposed to be 33 volts on
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