47,000 Ohms

10,000 Ohms

VHF Multiplier

PR i

_____ A ey 2 SRR ~1
[

!

ol |

= |

o By

25 Mmtd ||

|

[l = 2

Covity Assembly

180hms e
i UHF
v‘v‘-‘v“‘ My— iINBZ =" Output
I 5C,000 Ohms ——

= calibration Output

J Os‘pe_-»

L]

8S os

UHF Qutput




eRE

% Sharper Tu

than any other AUTOMATIC

Model AR-1 and AR-Q

C‘D'R

tomatic R Ill
automatic 4'

*  Here is EVERYTHING that ANYONE

could ask for in a rotor! Powerful enough to
turn any TV antenna . .. sturdy construction

.. and a handsome modern design plastic
cabinet that AUTOMATICALLY turns the
antenna to any position... AND ACCURACY

saturation TV SPOT ANNOUNCEMENTS!

Field Tested
that presents 40% SHARPER TUNING than Model AR-2 ... :omplete AUTOMATIC " For Years *
any other automatic rotor! rotor with thrust bearing . .. and handsome { T’ 1
...AND THEY ARE PRE-SOLD to consumere modern design cabir.et, uses 4 wire cable f teal i
in every leading rotor market area with Model AR-1 ... same as AR-2 without y ﬁ- V ‘i
thrust bearing L_‘__“r 5 :

=]

) CORNELL-DUBILIER
SOUTH PLAINFIELD, N. J.

THE RADIART corp.
CLEVELAND 13, OHIO




ore Ranges - More Visibility - More V.0.M.
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/ % 8 DC VOLTAGE RANGES: 20,000 ohms per volt,
!
: / 0-1.2-3-12-60-300-600-1200-6000 volts.
I / % 8 AC VOLTAGE RANGES: 5,000 ohm: per volt.
\ ! 0-1.2-3-12-60-300-600-1200-6000 volts,
y o % 8 AC OUTPUT RANGES: same as AC volt ranges,
\l With built-in 600 volts blocking capacitor.
‘\ % 7 DC CURRENT RANGES: 0-60-300 Microamperes.
I\ 0-1.2-12-120-400 Ma. 0-12 Amperes.
IR % 5 RESISTANCE RANGES: seif-contained batteries.
\ \\ 0-200-2000-200,000 ohms. 0-2-20-megahms,
‘\ \ % 8 DECIBEL RANGES: from — 20 to + 77 DB.
\ \ 0 DB =1 Milliwatt, 600 ohms.
' \

AKE
COLOR TELEVISION M
: PREVSV&LT TEST EQUIPMENT 0BSOLETE?

T 4t will create even
WER IS NO! ) ate even
THE AR our PRECISION mshuments: C|° m'pme
\ g wi o jy add one or two special-py PO
. l:‘:eP:lECISION will produce when
.. whie

defined. .
requirements are dearly is a volt, an ohm is an

f It
As for V.O-M.'s = v i:\ color TV, monochrome

i o v oo’

( PRECISION
TEST EQUIPMENT

!’W%nay

ov. 120

Gwes You What You Want 1n a

HIGH SENSITIVITY
MULTI-RANGE TEST SET

20,000 OHMS PER VOLT D.C.
5,000 OHMS PER VOLT A.C.

$ MORE RANGES — The 120" gives you 44 .. . which start lower and
go higher ... to outrange any professional V.0.M. of similar size
or type.

Q AN EXTRA-LOW RESISTANCE RANGE — The ‘120" gives you a 2-ohm
center scale range, powered by long-lived, internal 1.5 volt bat-
tery source.

3 AN EXTRA-LOW VOLTAGE RANGE -- The ‘120" gives you 1.2 volits full
scale, A.C. and D.C.

Q AN EXTENDED LOW CURRENT RANGE — The ‘120" gives you a 60
microampere first D.C. current range.

$ A LARGER AND EASIER READING SCALE FACE — The ‘120’ gives you
a new, extra-large 5% meter with full 434" extra-wide window.

' SIMPLE, POSITIVE RANGE SELECTION — The ‘120" gives you an
18-position, positive-detenting, master range selector with low
resistance, dependable, silver-plated contacts.

@ RUGGED, POSITIVE CONTACT JACKS and PLUGS — The ‘120" gives

you specially designed, low resistance, solid brass, banana type
plugs and jacks.

Compare These Wide-Spread Ranges and Special Features:

* EXTRA LARGE 5% RUGGED ‘PACE’ METER:

40 microamperes sensitivity, 2% accuracy.

# 1% MULTIPLIERS and SHUNTS: wire-wound and high stability
deposited-film types employed throughout.

+ ONLY 2 PLUG-JACKS SERVE ALL STANDARD RANGES: seporately

identified and isolated jacks provide for extra-high ranges.

 “TRANSIT' SAFETY POSITION: on master range selector protects

meter during transportation and storage.

“ CUSTOM-MOLDED PHENOLIC CASE and PANEL: set a new
standard for compact, efficient, loboratory instrument styiing.
Deeply engraved panel characters afford moximum legibility
throughout the life of the instrument,

MODEL 120: complete with internal ohmmeter batteries,
banana-plug test leads and operating manual, Over-oll case
dimensions: 5% x 7 x 3% . Net Price: $39.95

PREL’ISIoN Apparatus Company; Inc.

92-27 Horace Harding Blvd., Elmhurst, L. 1., N. Y.

EXPORT: 458 'BROADWAY, N.Y. 13, N.Y.. U. S. A. Cables: Morhanex
CANADA: Atlas Radio Corp. Ltd., 560 King St. West. Toronto, 2B
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25% more

... with the new

ELECTRO “D-612"’
6/12 Volt DC Power Supply

at no extra cost

ONLY

*39::

An assembled
unit ot a price
comparable
to kits.

2 Reasons why Electro
"D-612" gives 25% more power
and supplies 10 amperes at both

6 and 12 volts continuous. |

Heavy duty control transformer
offers better regulation and with-
stands overloads for long service.

Electro application of larger seleni-
um rectifiers, combined with EPL
patented conduction cooling in-
creases rectifier power rating.

Other advantages of the “D-612" are
rugged construction; continuously vari-
able control and superior filtering (less
than 5% ripple over rated ranges).
Operates all 12 and 6 volt auto radios,
plus relays, phone circuits, low voltage
devices. For electroplating and battery
charging. Only Electro provides actual
proof with performance charts.

Send for free literature today!

ELECTRO PRODUCTS
LABORATORIES

4501-Sa Ravenswood Ave., Chicago 40, Illinois
Canada: Atlas Radio Corp., Ltd., Toronto ’
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Fabulous..Revolutionary .
..Completely New.. it

the most powerful antenna Ehais
ever built, featuring TESCON'S

NEW eXC|u5ive DDP {Double Diamond Phasing)

Tescon's miraculous Mighty Mo will make prime signal areas out
of even the deepest fringe sections of the country.

Mighty Mo ...complete with DDP, an entirely new and revolu-
tionary concept of phasing, will trap even the weakest signal and
perk it up to a clear, brilliantly sharp, deep-toned picture. Tescon
absolutely guarantees that each and every Mighty Mo will perform
where other antennas have actually failed!

Unshakeable proof, substantiated by exhaustive field tests,
definitely shows that Mighty Mo does more than any other antenna
manufacturer loudly claims his product will do. Theoretical ratings
will never pay off. Rely on tested results .. . that's your real proof,
that’s your money in the bank.
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MIGHTY MO’S FEATURES =

@ DLP (Double Diamond Phasing)
pracision-timed phasing regulator =

Here’s Mighty Mo’s proof

...the results of ACTUAL s '
T erables the weakest of signals - Style wo. );Stac;ed MM200

to be trapped and then boosted

FIELD TESTS.

@ On channels 2 to 13, Mighty Mo
outperforms every other antenna
manufactured today.

@ Higher uniform gain over all

to a clear, magnificently sharp,
photo-like picture.

Flat response .. .a must for color
reception.

Largest screen area...over 70
s3. ft. Screen elements spaced
|2ss than 1/10 wave length apart

1. Single MM100

i

channels. Does not vary more for ma)t(imum reflector efficiency.
than 1% D.B. on any channel @ Highest front to back ratio ever .
across band. Perfect on color TV. zchieved. Gan (above tuned ‘reference dipole)
X & »bsolutely no rear pick up or 15
@ Clearer, sharper, deeper pictures co-channel interference . . . no L]
on all channels. ‘venetian blinds." 3
@ Y2 wave element spacing on all e
@ Higher average gain than 6 of the channels for super-gain. ' —
most advertised antennas @ Completely preassembled . . . not :
an erector set type antenna. 4
@ Uniform gain response ... no er- G
ratic audio and video patterns. 5
& Thoroughly tested for mechanical 4
stress and strain...exceptionally 3 =1
7 rugged. 1 4 channel '
@ Guaranteed to perform where cl = . { aﬁ T N I B AT AT T
other antennas fail. %7 co o6 7z 6 ¢2 86 162 200 204 210 26

this red-hot, fast moving,
money-making antenna...right now!

Most uniform gain -esponse ever racorded.

..

Does mot vary more than 1%%2 D.B. 01 any channel.

Extrerely importait for quality color reception.
©nTi

TESCO TV PRODUCTS COMPANY

SPRINGFIELD GARDENS 13. NEW YORK
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GUARANTEED TO OUTPERFORM
ANY EQUIVALENT TYPE ANTENNA OR

YOUR MONEY and

LABOR

There’s been enough words written about TV antenna performance. Now
.« . see the facts for yourself ! Compare any of the new PHILCO Super-Performance
TV Antennas with any equivalent type on the market. If the new PHILCO does

not give you the finest picture possible, your money back for the antenna plus

your labor costs up to $10.00. Ask your PHILCO Distributor for complete

details on this amazing offer !

PHILCO VHF
SUPER CONICAL

PHILCO VHF
LOW BAND YAGH

ool b
| RS

PHILCO TWO-BAY SUPER CONICAL
ALL-CHANNEL ANTENNA
Strong signal pickup on VHF

channels 2 through 13 . .. UHF
channels 14 through 83 . .. ideal
for fringe area reception . . . all-

aluminum construction with
dowelled elements: Part No.
45-3096-2. Rugged single bay
design: Part No. 45-3096.

PHILCO TWO-BAY VHF LOW BAND
YAG! ANTENNA

10 elements . . . ail-aluminum . . .
factory pre-assembled. Top per-
formance on channels 2 through 6
...13 db to 15 db gain on various
channels. Singie bay Part No.
45-3112.2 through 6. Stacked ver-
sion harnessPartNo.45-3267.

i

WA L B L0 EEE RN = = SN PRl e

PHILCO GOLDEN YAGI
UHF ANTENNA

Designed for 300 ohm operation
...all metal construction... 11db
to 12 db gain on various chan-
nels. “Cronak” coated compo-
nents resist salt air . . . humidity.
Six models cover entire UHF spec-
trum: Basic Part No. 45-1996.

PHILCO PARAFLECTOR
ALL-CHANNEL UHF ANTENNA

Pre-assembled, all-aluminum . . .
8 to 10 db gain . . . outstanding
fringe area performance . . . im-
mediate mounting on existing
masts. Part No. 45-3071. Bow Tie,
Part No. 45-3069 and Bow Tie
with reflector, Part No. 45-3070
give top quality pictures in many
UHF areas.

T

COSTS BACK!

}d\_{' -

g

“*_

PHILCO UHF
GOLDEN YAGI
i a2 "
. / ‘
PHILCO UHF
PARAFLECTOR

Fa A (0 '"”‘&;ﬂfz’:%
L b NS B e N Y

PHILCO CORPORATION ACCESSORY DIVISION

IIAI|

AND ALLEGHENY AVE.

PHILADELPHIA 34, PA.
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All Servicemen

<t Equipment

puilding plocks of electronic cir-
jpment is gomething no service
Testing nphy guess and by
year than will pay many

An Open Letter to
About Capacitor Te

cuits.
technician ca
gosh" wi

times over
Sprague make

profession which shoul
AnalyzeT,

jtors for
20,000
of a neon

Tel—Ohmike has no
pad, OT in-between o

The Tel-Ohmike yests papeTls
insulation resistance, iving direct meter T€
megohms . You don't have to ngrysta
lamp oscillatoT used in competitive i
a TO-4!

1t measures capacitance of al

e Wien pridge method.
one of these 15

nstruments when

1 capacitors up to 2,000 pf by
Five ranges y
a special low range

ceramics, automatically com
jty. No other analy

v tube gives
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pensating
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zer nas

increase
checking minia
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this feature.
pridge palance.
capacitors e bridge have three
The TO-4 also measures 1eakag® f electrolytic
capacitors un nd the voltages are con-
¢inuously adjustable an now that your
readings are correct, unli ade on instruments with
fixed taps on voltage dividers.
The TO-4 also measures the a-¢ resistance of T
10 ohms to o5 megohms.
The price of our T0-4 Tel-Ohmike nas neve
A $73.50, it 1is . oper bargain {oday than it eve
The KT-1 Kwik—Test ig the electronic equivalent of a " go-no
g the leads of capacitors, you can

go" gauge- Wwithout
rapidly spot—check for short circuits oT intermittents.
plete job of the TO-4 in making

1t doesn'l attempt 10
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r been increased.
r was.

open OT
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actual measurements, put within its limitations set by the basic

1aws of physics 3t does 8 fine job of supplementing the Tel-

Ohmike. The Kwik—Test is particularly good in checking ceramic .
capacitors which rarely pecome v1eaky"” put usually nghort" out . q
completely. 1t takes only a few minutes to go over a TV set

front end completely with the KT-1 or to check the capac1tors in

a deflection yoke, avoiding the need for unsoldering myriads of

B almost 1eadless discs unnecessarily. if the KT-1 did only this

1t would pe worth far more than 1tS modest price of $34.50.

T Ve

A picture of our Model KT-1 Kwik-Test and Model To-4 Tei~
Ohmike 1S attached. Aren't they attractive? They'll be 2 hand-
50me , useful addition to your array of modern service equipmentl
Wwny not have your regular Sprague distributor give you a
demonstration of both the KT-1 and the T0~-4 without delay-

Sincerely,
SPRAGUE PRODUCTS COMPANY

Harry K ker
HK /vmh gales M nager
Att.
P.Se 1f you're one of the servicemen who still nasn't learned
about the unequalled reliability of Spragué capacitors and
resistors, let us tell you the names of your nearest Spragué

distributors.
A

SERVICE, SEPTEMBER, 1954 ¢ 7
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The Picture Tube with three amazing design features!

SILVER-ACTIVATED SCREEN...SUPER ALUMINIZED REFLECTOR
PRECISION-FOCUS ELECTRON GUN

e

YOU CAN BE PART OF THE
BIGGEST PICTURE TUBE
CAMPAIGN IN THE INDUSTRY!

SCREEN 85” is the last word in design
and engineering perfection. It's the picture
tube with the SILVER-ACTIVATED
SCREEN, to produce television’s sharp-
est, clearest pictures; the SUPER ALU-
MINIZED REFLECTOR to catch and
use all available light, giving pictures
more depth, more dimension than ever
before; the PRECISION-FOCUS ELEC-
TRON GUN that scans every inch of the
screen, making images stand out in pin-
point detail.

From foreground to background, pic-
tures are razor-sharp, crystal clear! Blacks
are really black—whites are frue white.
Only professional movies can duplicate

All this promotion material
is yours FREE

. .
—_All you have to do is ask for it:

@ attractive window streamers - . -

i dis-
@ colorful counter and window

plays .- -
@ radioand T '
to use on your local stati

V commercials for you
ons . . -

@® newspaper mats . . .

YOUR SYLVANIA
DISTRIBUTOR HAS THE
“SILVER SCREEN 85" NOW!
MAKE SURE YOU ARE PART
OF THIS PROFIT-PACKED

PROMOTION—CALL HIM,
WRITE HIM, SEE HIM TODAY!

@ publicity releases . - -
@ postcards . - -

@ envelope stuffers . . - '
@ a brand new booklet to describe
the revolutionary "Silver St:reen‘t

85’/ to your customers . -

Hereisa truly great achievement in tele-
vision picture tubes! Sylvania’s “SILVER

the “Silver Screen 85" picture. It’s a
SUPER ALUMINIZED PICTURE
TUBE, designed to give top performance,
made to the highest quality standards, and
backed by the world’s most experienced
manufacturer of picture tubes!

AN

s )
£

& y

ve op T

Y |

24 MILLICN PEOPLE—INCLUDING YOUR CUSTOM-
ERS—WILL HEAR ABOUT THE “'SILVER SCREEN 85"
EVERY WEEK ON "'BEAT THE CLOCK''! 80 STATIONS

NOW REACH 939% OF THE TV HOMES IN THE
COUNTRY.

Right in your own town! That’s where Syl-
vania will help you sell the “Silver Screen
85”1 Hard-selling commercials will tell mil-
lions of people every week that you're the

man to see for a new “SILVER SCREEN
8s5.”

¥

Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Canada) Ltd., University Tawer Building, St. Catherine Street, Mantreal, P. Q.

LIGHTING - RADIOELECTRONICS -TELEVISION

SERVICE, SEPTEMBER, 1954 ¢ 9



CO 'TRA = gives highest

FRONT TO BACK RATIO

of 5 major competitors!

wiloduemg te all channel ’
SKYLINE IMPERIAL uwiflt (1

AMAZING FRONT TO BACK RATIO TEST DATA

RELATIVE VOLTAGE

2-bay Model 701  Skyline Imperial
(Without Model 701-CT

“Co-Trop”-Screen) (With *Co-Trap” Screen)

FREQUENCY
(Megacycles)

interference!

50
60
70
80
90
170
180
190
200
210
216

9.12
9,4
9.4
X
7.4
3.5
5.1
6.4
4.
4.
3.5

. 10.1
18.1
14.
14.8
14.8
12.9
14.
21.9
16.9
14.
20.

Independently tested by the Research Division of Mark
Products Co. of Chicago, Edward F. Harris, Chief Engineer.

Two competitors failed completely —pictures entirely blotted out.

Another two showed inferior pictures and much interference.

3000 WITNESSES AT GRAND DEBUT WATCH THE
“IMPERIAL” OUTPERFORM 4 MAJOR COMPETITORS!

Side-by-side comparison test proves “Imperial” far superior at rejecting co-channel

Coming through with flying colors, the *Imperial” gave a clear picture free of interference.

Full size 5000 square inch screen.

All aluminum —~ extra heavy thraughout.

Completely pre-assembled. LIST

MODEL No. 701-CT (2-bay, with “Co-Trap” screen) 27 50
Y, P —$2/

MODEL No. 700-CT (4-boy, with "Co-Trop” screen) also available —$57 list Packed 2

per carton

SKYLINE MFG. CO. 1652 Rockwell Ave., Cleveland 14, Ohio

UNFOLD
I TIGHTEN

10 ¢ SERVICE, SEPTEMBER, 1954



Now, TV set owners can understanc
henefits of Aluminized Tubes!

naaws WHY
vou aeT & MUK
crLzARER. matoWTEl
v mcTURS WiTH &
MIRROR-BACH

pcTURE TUSS

Th; e three

THESE ADVERTISEMENTS IN

PoST EXPLAIN THAT:

1. IN MAGAZINES, the pictures you see (when
magnified) are made by a series of tiny dots
applied to the paper mechanically.

ON YOUR TV SCREEN, the pictures arc also

~ _made by a series of dots (which appear as lines)

apphed electronically. These dots, in both cases,
create a variety of tones including black, a
range of grays, antt white. BUT, it is the
LENGTH of this “BlaachMhite Range"’
(the gray scale) that makes the picture.cxcel-

adve rﬁsemeqfs will

lent, good, fair, or poor.
appear in Post thig fall.

' WHITE

2. ORDINARY PICTURE TUBES used in most TV sets
made before 1953 produce a short “‘Black-to-White
Range.” While the picture is good, the picture tube
cannot develop enough light output for a long *'Black-
to-White Range.”

TALK LONG "BLACK-TO-WHITE RANGE" PICTURES

...SElL BIGGER-PROHIT

CBS-HYTRON MIRROR-BACK
PICTURE TUBES

Talk . . . demonstrate . . . and sell “Long- Black-to-White-Range"’
clearer, sharper, brighter pictures. It's easier to sell premium-grade,
brand-new CBS-Hytron Mirror-Backs . .. with their controlled
quality and dependable full-year
guarantee. Profit more. Tie in
with POST. Get this Mirror-Back
Promotion Kit . . . from your CBS-
Hytron distributor, or mail coupon.

CBS-HYTRON Main Office: Danvers, Massachusetts

3. CBS-HYTRON MIRROR-BACK TWBES produce up to lwice the

light output of ordinary picture tubes. Like the silver backing on
a mirror, the shiny aluminum backing on a Mirror-Back tube
reflects to the viewer all the light on the screen. The resulting in-
creased brightness and reduced haiation (unwanted spreading of
light from one dot to another) is essenlial o give you a long
“Black-to-White Range.” The full range you must have for the
clearest, sharpest, brightest pictures that are a joy to watch.

A member of the CBS family: CBS Radio
CBS Television « Columbia Records, Inc.

CBS-Columbia - CBS International -

CBS Laboratories -

A Division of Columbia Broadcasting System, Inc.

= e e e o e e e e -
CBS-HYTRON, Danvers, Mass. :
I want all theAmaterial' to identify me as a 1
Certified Quality Service dealer who sells
Mirror-Back tubes. Please rush me CBS- 1
Hytron Mirror-Back Promotion Kit contain- |
ing: I
1. 22 x 28-inch Advertised-in-POST window poster. I
I 2. 25 consumer self-mailers, “How Yo Can lave
l Clearer, Sharper, Brighter TV Pictures.” l
f};//'/;i-:'// - I 3. Cerl{ﬁed Quality Service decalcorf\ama. l
QUALITY 1 enclose 25¢ for postage and handling.
SERVICE LT I Iwant ... .. more consumer self-mailers at 1¢ each, |
- I for which I enclose an additional $.. .. ... .. I
I Name.......... ... BV T N I
] (please print)
l Streel. .. .. e e :
I Cily ... .. . State. . ... ....... 5 I
and CBS-Hytron b e e e e e d
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Pea-thom-Peak
Vtvm “DO-ALL”

Model 655

. . . gives a true reading meas-
urement of complex and sinus-
oidal voltages with necessary
peak-to-peak or RMS value read
directly, for the analysis of
waveforms in video, sync and
deflection circuits. Industrially
useful in the service of vibrator
power supplies, AC generators
and all equipment utilizing any
type of waveform or DC.
FEATURES:
® PEAK-TO-PEAK AC measurements ol
from .2 V' to 4200 V on 7 ranges.
€ AC RMS measurements of .1 V to
IS00 V on 7 ranges.
® DC measurements of from .02 V to
1500 V on 7 ranges.

RESISTANCE measurements of from

.2 ohms to 1000 Megohms on 7 ranges.

Only $50.50 net

® HVNMP-2  High Voltage Multiplier
Probe extends range to 30,000 volts
... $8.95 net.

e @ =

L= =
Signal, Marker, Pattern
Generator for UHF and VHF—

Completely covered in one instrument—

“DO-ALL” Model 750

Versatile in concept, the RCP Model
750 can check and test alignment of
front ends, IF’s, sound and pix traps,
linearty, syncs, sweeps, positioning,
focus and deflection.

FEATURES:

® Inductuner insures accuracy of within 5 or
1% over the entire range of 9 Mc to 900 Mec.

® All VHF frequencies are on fundamentals,

® RF's and IF’s are clearly calibrated on a
large etched aluminum dial.

® Steady horizontal bars, vertical bars and
crosshateh pattern individually produced on

all channels. only 579.50 net

00-LL. pact instrument.

Tube Tester Meets All Today’s Needs,
Plus Tomorrow’s Color Requirements

PORTABLE TUBE TESTER

Only 55 195 net

Greatest testing performance ever built into a com-
Tests all tubes in current radio
and television receivers, as well as in color TV re-
ceivers; checks transmitting, hearing aids, ballasts
- gaseous rectifiers, and tuning indicators.

A streamline approach to tube test
charts allows for simple and speedy
operation and permits easv, rapid addi-
tion of new tube test data. Data is also
siven on current color TV tubes.

Checks CR picture tubes, both black
and white and color, with CR adapter
cable (available at slight additional cost).
Black and white picture tubes can
readily be reactivated with this tester.

4
select
RCP...
for best
test
petformance

modern
designs
to
maintain
modern

circvits

For Fast, Reliable Testing of
Flyback Transformers and Yokes

ORIGINAL RCP FLYBACKER

receiver.

substitutes!

Only RCP makes the
Flvbacker — Accept no

Extremely sensitive, the Model 123 Flybacker
mmmediately shows up a single shorted turn
in a flyback transformer or yoke. Its light,
portable design serves to advantage in the
shop and in the home. All tests can be carried
out with the components in place in the TV

Features: Three Good-Bad Scales—One Scale for Yokes
—Tests Low and High Impedance Yokes—Pilot Light
illuminates meter when “on.”’

Only 539-75 net

See Your Local Parts Distributor or WRITE DEPT. S-9 FOR LATEST RCP CATALOGC

RADIO CITY

PRODUCTS COMPANY

EASTON, PENNSYLVANIA

12
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K! 104 TV tuner

Use the handy, all-new

STENDARDY Tuner

Replacement

Parts Kit
No. 1011

IN TV IT'S STANDARL

Standard

COIL PRODUCTS CO..INC.

LOS ANGELES BANGOR, MICH.
N©. DIGHTON, MASS.

CHIGAGO

Egp’brl’A.gcq':.
Rocke International Corporation, 13 E. 40th St; New York City

parts

THE STANDARD TUNER
(no- included in kit)

Get your most called for parts servicing Standard tuners
series TV-200, TV-1300, TV-2000 and TV-2200. All arc
now conveniently packaged in this low-cost Standard
replacement parts kit—sturdy, compact, fully labeled
for quick reference. Each item is individually boxed,
except the very small.

More Profit— Kit costs only $22.50, contains parts re-
tailing at $41.30.

Save Time—Hard-to-find tuner parts right at hand for

quick. sure selection.

Build Customer Goodwill — Replace tuner parts direct
from your Standard kit, so your customer will know

cach part is completely new.

Plan now to speed up your service work, bring new
order and efficiency to every job. Get your Standard
tuner replacement parts kits today! Call, write or wire
your parts jobber, or address Standard Coil Products
Co., Inc., 2085 N. Hawthorne Ave., Melrose Park, lll.

SERVICE, SEPTEMBER, 1954 ® 13



YOU C

AN FILL ALL

YOUR FUSE NEEDS FROM

ONE SOURCE

Just turn to BUSS for all your fuse
requirements in any size from
1/500 ampere up. The line is com-
plete:—standard type, dual-element
(slow blowing), renewable and
one-time types . . . plus a com-
panion line of fuse clips, blocks
and holders.

You’'ll find that by obtaining all
your fuses from one source you can
save time and money by simplifying
your purchasing, stock handling
and records.

Why BUSS fuses give “trouble-
free” protection.

To make sure of dependable
electrical protection under all serv-

normally used by the Electronic
Industries is tested in a sensitive
clectronic device that rejects any
fuse not correctly calibrated, prop-
erly constructed and right in all
physical dimensions.

In sales and service — BUSS is
the fuse your customer knows. In
the past 39 years millions and mil-
lions of fuse installations for home,
farm and industry have firmly es-
tablished the BUSS trademark. So
when you furnish a BUSS fuse the
quality is never questioned. That’s
why yowll find it’s just good busi-
ness to handle only genuine BUSS

fuses.

L]
B
]
B
B
[
4

BUSSMANN Mfg. Co. (Div. McGraw Electric Co.)

University at Jefferson, St. Louis 7, Mo.

Please send me bulletin SFB containing facts on BUSS
small dimension fuses and fusc holders.

FOR MORE

Nare. .oz ee Tt s INFORMATION
Company........ MAIL THIS
Address............ COUPON
City & ZONe .o State. oo $-954

)
B
a8
o

Makers of a complete lineof fuses for home, farm, commercial, electronic and

14 e SERVICE, SEPTEMBER, 1954
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Antenna B
Antenna D
Antenna E

stacked for
semi-fringe
reception

crystal-clear receptionin
metropolitan and surburban areas.
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Good gain and directivity on all
VHF channels. Used effectively
for UHF, or as a combination
antenna. Tested and approved
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Columbid's

DELUXE

Television
Service Lite

r than @

HOnd\e ﬂashught .

Now . . . with complete swivel
for better lighting and easier
servicing!

EVERY SERVICEMAN, experi-
menter, model-maker, needs
this handy item. No need to
work in the dark . . . ample
light is provided by a 7l/5-
watt, 110-volt bulb that re-
mains cool at all times.

Scientifically-designed, un-
breakable aluminum reflector
directs maximum light to point
of work . . . A REAL TIME
AND LABOR SAVER.

CARRIED BY LEADING
JOBBERS'!
Have you seen our other TV service aids
... "TV Service Cord," "TV Picture Tube
Extension Cable," Extension Cords, Hook-

Up Wire Assortment, TV Transmission
Lines, Ete.

OUR LATEST CATALOG IS AVAILABLE
UPON REQUEST!

220726¢
SUPPLY CO.

WIRE &

2850 Irving Park Road « Chicago 18, Il

16 © SERVICE, SEPTEMBER, 1954

At Press Time

|THE LONG LINES department of
| AT.T. has announced that color TV
|can now be transmitted to 65 cities
across the nation.* At present, 145
| TV stations in these cities are receiv-
ing network TV service and about
195 of them are getting color in addi-
[tion to Dlack-and-white. It was re-
| ported that most of the principal TV
routes would be equipped for color by
| November and by the end of the vear
| it will be possible to transmit color
[ to about 95 cities. . . . \WWABD in New
York has entered the colorcasting
circle, transmitting a color-film pro-
| gram once a week. Within a month or
I'so, the schedule will be expanded to
linclude two and later three color
| shows weeklv. NETwork TV
service has been extended into the
states of North Dakota, New Hamp-
|shire and New Mexico. THE
| SINTII ANNUAL MEETING of the Audio
{ Engineering Society, to be held Oc-
[tober 14-16, in the Hotel New Yorker,
New York, will feature sessions on
mikes, phonos, tvpe and disc record-
| ing. Specific subjects of some papers |
‘are: Cathode follower circuits a/v/vlied‘
to a wmicroplone, moving coil feed- |
|back disc recorders: transistorized |
tmagnetic tape recorders; mintatirised
|tape recorders; defecis in magnetic
|recording tapes, their causes and cures:
| speculations on the cause and preven- |
| tion of ncedle wear and noise in the
| phono  plavback process; twin lever|
| ceramic cartridge; loudspeaker quality
control and the consumer; electrostatic
| Speakers,; and 3-way sysiems. :
Wiy, channel-25 telecaster in Jack- |
son, Mississippi, has applied for the]
| first FCC satellite permit to operate a
I slave station to serve the bluff-shielded
Vicksburg area, 35 miles away.

*The 65 cities that can now receive
network color TV programs are: Ames
and Davenport, la.; Atlanta, Ga.; Austin,
| Dallas, Ft. Worth, Houston and San
| Antonio, Tex.; Baltimore, Md.; Bangor,
| Me.: Birmingham, Ala.; South Bend,|
Bloomington, and [Indianapolis, Ind.;|
Boston, Mass.; Buffalo, Schenectady, |
Svracuse, New York and Utica, N. Y. ;|
Peoria and Chicago, 1ll.; Cincinnati,
Daxton, Cleveland, Toledo, Coluinbus
| and  Youngstown, O.; Denver, Colo.;|
Grand Kapids and Detroit, Mich.; Los |
I Angeles, San Francisco and Fresno, |
Calif.; Hampton, Norfolk and Richmond,
Va.; Harrisburg, Johnstown, Lancaster
and Philadelpliia, Pa.; Huntington, W.|
Va.; Hulchinson, Kans.; Jackson, Miss.; |
Kansas City and St. Louis, Mo.; Mem-
phis, Tenn.; Lowisville, Ky.; Milwaukee,
| Wisc.; Minneapolis and St. Paul, Minn.;
Monroe and New Orleans, La.; Nash-
wille, Tenn.: Oklahoma City and Tulsa, |
| Okla.; Owmaha, Neb.; Portland, Ore.;
Providence, R. 1.. Salt Lake City, U.; |
| Seattle, \Wash.; Washington, D. C.; Wil-
| mington, Del., and N inston Salemn and
Charlotie, N. C. I

INTERNATIONAL
RECTIFIER

CORP.

Brings You A Chance to Win A

FREE FORD V-8

Plus 49 Other Big Prizes

Selenium Diode

u

Application Contest

INTERNATIONAL RECTIFIER COR-
PORATION'S Selenium Diode
Application Contest is open to you.
Here is a chance to cash in on your
ability and ingenuity.

Just illustrate and explain a new
application for International Rectifier
Corporation's SELENIUM DIODES.
Pick up an official entry blank from
your Parts Distributor. He has one
or will be glad to get one for you.
Have the entry blank countersigned
by your Distributor's Salesman and
send it to us before January |, 1955,
The entry blank will give you all the
rules and information.

Our Judges

DR. LEE de FOREST
United Engineering Labs, L. A.

J. T. CATALDO
Int'l. Rectifier Corp, El Segundo

F. W. PARRISH
Int'l. Rectifier Corp, El Segundo

For Entry Blanks

See Your

PARTS DISTRIBUTOR

Your Ability and "Know-How"
Can Win A

FREE FORD FOR YOU!

GET YOUR ENTRY BLANK
TODAY!

CONTEST ENDS
JANUARY 1, 1955

INTERNATIONAL RECTIFIER 28

£ o8 FowWBT 0N

EL SEGUNDO

CALIFGRNIA



MODEL 630—The ‘‘Smoothie”’

streamlining expresses advance design features
such as selector switch of molded construction,
completely enclosed; elimination of harness
wiring, etc. AND a single control knob for all
34 ranges affording ease of operation and mini-
mum burn out possibilities.

Price $39.50

s000
120 ' 30014
300 i —co}®
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MODEL 630A ultra-accurate VOM

designed for the laberatory where you need that
PLUS in accuracy— mirror scales to eliminate
parallax in making readings; 1% resistors each
mounted in its own insulated compartment;
compensated ohmmeter circuit, resistance ranges
are compensated for greatest accuracy over wide
battery voltage variation. Single selector switch

Burton browne advertising

feature makes for ease of operation and elimi- -

nates possibility of burnouts through incorrect

WP

ELECTRICAL. INSTRUMENT COMPANY
Bluffton, Ohio ,

- settings.

Price $49.50
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CHANNEL MASTER'S

ROTO-KING

Flexible Worm
Gear

Actually comes in con-
tact with more gear teeth
than straight-bor worm
gear. This means noslip
gear control, no back-lash,
no binding; longer life.

Motor Easily
Removed

Motor instantly removed
from housing — faster,
easier to replace than car-
tridge types. Lowest servic-
ing cost, because motor is
separate from gear train.

Electrical and
Mechanical Stops

Hair-line accuracy. No
over-shooting. No drifting
or coasting. Perfect tuning

4. Lightweight —
Strong
All-aluminum die cast-

ings, steel reinforced. Built-in
guy wire anchors.

Straight-Thru
Mast Mounting

Both rotating and station-
ary masts go completely
through rotor. Grips 12
section of rotating mast,
for greatest resistance to
horizontal thrust.

ﬂ Weatherproof

Straight-Thru design per-
mits water to drain freely.
Weather cannot interfere
with performance of
rotator.

7. Extremely High
Torque

Will turn any 4-bay an-
tenna in wind with ease.

4 Built-in Chimney

Mount
And — rotor takes up to
1%" mast.
Q. Built-in Thrust
Bearing

3-tace ball bearing.
Takes heaviest loads with-
out strain.

the new
rotator
with
these
10
superior
features

model no. 9521
model no. 9520

Ei.@ : without directional indicator.

10. Midget Control 4
Cabinet |

— a beauty!

Beautifully styled.
Smallest cabinet on the
market, only 23’ x 4",
Blends harmoniously with
any type of home decor. Fingertip
control bar. An eye-appealing sales
clincher!

Copyright 1954, Channel Master Corp.

Write for
complete technical
literature.



RECEPTION FROM ALL DIRECTIONS!

CHANNEL MASTERS all-new
SELECTENNA

coupling system

A truly revolutionary
Channel Master development

that permits
unlimited antenna combinations

with only one transmission line!

No moving parts — No motors
No switches — Fully automatic!

® For the first time, you can tie together any combination of an-
tennas, including separate antennas operating on the SAME

BAND.
® Ideal for areas currently using rotators, manually-operated selec-
tor switches, and “omni.directional”’ antennas.

® System is installed quickly, economically — one filter needed for
each channel. UHF easily added.

TYPICAL COMBINATIONS — never before possible!

Only one down-lead to the set.

Couplers smap
UHF together. This

can be joined interlocked
pto any com-

bination of stack, consisting

" | .
ch. 4 & 6 separate yagis conical for ch. HRenienngs; of four Antznna
broad band for ch. 3, 5, 8, 3, 6, & 10; Couplers and
yagi; ch. 2 yagi & 10 ycgi for ch. 8RN " one Hi-le

Coupler, would

DOES NOT OBSOLETE THE ROTATOR — join the 4

but gives the installation man a new approach to an old problem. unfen.nos. -
Choose the system that provides the better answer to each individual combinatioq
installation. on the left.

KL

: CHANNEL MASTER CORP. . .cvvivie, w v

Manuvfacturer of TV Antennas

S World's Largest

LN,
@
b
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I'D RATHER USE TUNG-SOL TUBES

There’s every reason why servicemen
feel this way. Tubes they need they

can get. Quality is always uniform—
olwcys up to set manufacturers’ specs.
Callbacks are rare. It's more profitable
for servicemen to use Tung-Sol Tubes.

TUNG-SOL

dependable

PICTURE TUBES

;1:'7' )

(& )
TUNG-SOL ELECTRIC INC., Newark 4, N. J.
A Sales Offices: Atlanta, Chicago, Columbus,
SNl Culver City {Los Angeles), Dallas, Denver,

Detroit, Newark, Seattle.

® SERVICE, SEPTEMBER, 1954

Catalogs and Bulletins

Duotong, Inc, Keyport, N. J., has published a 40-page
ncedle-replacement catalog-guide, 554, with detailed cross
reference to over 400 cartridges, indicating the replacement
needle to use regardless of make of phono or cartridge.
Included are photos of practically every cartridge and needle
made, with a tabulated manufacturer’s index listing phono
models and cartridges and needles required. Also shown
is a comprehensive table of all tvpes of needles and their
model numbers.

* k%

Ciricaco Division, CuIcaco STANDARD TRANSFORMER
Corp., 3501 Addison St., Chicago 18, Ill., has released a
32-page catalog, CT-554, listing stock transformers. Over
500 types are detailed, covering hermetically-sealed, general
replacement and control and power circuit transformers, as
well as broadcast hi-fi, miniature audio and ultra-miniature
units,

Tre Asraric Corp., Conneaut, Ohio, has issued a catalog
describing phono pickups and needles, recording heads,
microphone stands, TV receiver u/if converters and hoosters.

% k £

INTERNATIONAL REcTirier Corr., 1321 E. Grand Ave., El
Segundo, Calif., has prepared a 4-page bulletin, GD-14,
listing ratings and specifications of germanium diodes.
Included is a replacement guide for replacing RETMA type
diodes.
EvrecTro-Voick, Inc., Buchanan, Mich., has released a con-
densed catalog, 119, covering its complete line. Described
are microphones for TV, broadcasting, pa, paging, recording
and communications; hi-fi speakers, components, enclosurcs,
and 2, 3 and 4-way reproducing systems; phono cartridges
for hi-fi and for general record-player replacement; pa loud-
speaker systems; uhf, vif, and FM boosters, and electronic
products.

* k%
Sarxes Tarzian, Inc., Rectifier Division, 415 N. College
Ave., Bloomington, Ind., has published a 24-page selenium
rectifier replacement guide. Detailed are circuits that can
be used to modernize I'V receivers by converting to plug-in
seleniums, and transformerless power supply circuits for
photoflash equipment. Also contains a cross-reierence guide
for radio-TV and power-type rectifiers.

* k%

JENSEN MANUFAcTURING Co., 6601 S. Laramie Ave., Chi-
cago 38, Ill, has released catalog 7040, and two data sheets, .
164 and 165. Catalog covers line of general purpose and
commercial sound loudspeakers, as well as accessory cabinets
volume controls and transformers. Data sheet 764 describes
drive-in theatre speaker line, and 165 lists latest hi-fi
cquipment.
WCEMA, 339 R. Robertson Bivd., Beverly Hills, Calif,,
has issued the sixth edition of a product list and member-
ship roster of the West Coast Electronic Manufacturers
Association. Contains 44 pages of data and photos of
West Coast electronic plants, personnel of each company,
manufacturing facilities, and products manufactured by 164
member firms.

* ok xk
INTERNATIONAL REsistance Co., 401 N. Broad St.. Phila-
delphia 8, Pa., has released a resistor engineering guide
listing over 130 types of resistors and special products now
being manufactured.



On Look Low

Spec1ALIZED AUTo Rapio MANUALs . . . By RIDER STAFF:
A series of circuit texts devoted to factory-installed auto
radio receivers produced between ’50-'54. Volumes detail
factory-installed sets produced by Ford and by General
Motors. Volume 7-A4 covers chassis in Ford, Lincoln and
AMercury cars; volume 2-A4 contains data on Buick, Cadillac
and Oldsmobile cars; and volume 3-A is devoted to receivers
installed in Chevrolet and Pontiac cars, and in Chevrolet and
GMC trucks. Data includes instructions on noise suppres-
sion, installation, and removal, plus schematics, tube layouts,
voltages, alignment, dial stringing, trimmer locations, chassts
views, parts list, and pictures of receiver housings.—
1-A, 208 pages, priced at $3.00; 2-A, 200 pages, $3.00; 3-4,
128 pages, $1.80, all 8v5” x 117, paper bound; John F. Rider,
Publisher, Inc., 480 Canal St.. New York 13, N. V.

Sk T

ANALYZING axD Tracing TV CircUirs . . . By MirTox S.
IKIvER: A ten chapter TV book explaining circuit analyses
and tracing. General circuitry and specitic sections or por-
tions of receivers are surveyed. Features information on dc
power supplies, boost-voltage circuits, age and allied sys-
tems. Includes a summary covering a review of the basic
considerations, and an appendix composed of 13 complete
TV schematics.—168 pages, 835” x 117, paper bound, priced
at $3.00; Howard 1V. Sams and Co., Inc., 2201 . 46t St.
[ndianapolis 5, Ind.

Most-OrTEN-NEEDED 1951 RADIO DIAGRAMS AND SERVICING
INrFOrRMATION . . . ComriLep By M. N. BErtmaN: Volume
14 of a series with 135 diagrams, and alignment, dial string-
ing, parts lists, voliage values and other data on AM and
I'M sets, combinations, portables, and auto radios released
during the past 12 months.—760 pages, 8" x 117, paper
bound. priced at $2.50; Supreme Publications, 1760 Balsam
Rd.. Highland Park, 111

SErvICING TV VErTICAL anND HorIzZONTAL OuTrur Svs-
TEMS . . . By Harry E. Tunomas: A practical book devoted
completely to an explanation of how the vertical and /o sec-
tions of a TV receiver work, with a lucid description of the
function of every component. Book correlates directly picture
tube pattern representation of defective states and test 'scope
waveforms encountered during such operation, and cxplains
the formation of the sweep voltages and sweep currents.—
172 pages, S¥4” x 814", paper bound, priced at $2.40, John
F. Rider, Publisher, Inc.

Aupto AMPLIFIER Maxuvuar: Fiith of a series for the
vears ’52 and ’53. Includes data on 37 audio amps, 12 pre-
amps and 14 AM-FM tuners. Ieatures adjustment and
maintenance data, parts lists, schematics, and all other neces-
sary service information. A complete index of all previously
published audio manuals is included—352 pages, 812" » 117,
paper bound, priced at $3.95: Howard 1. Sams Co.

FUNDAMENTALS OF TransIsTORS . . . By LroNarn KrUG-
MAN: A simplified text offering a thorough explanation of
transistors and their applications. All the fundamentals
necessary to understand basic transistor operation, perform-
ance, and characteristics are included. Covered are basic
semi-conductor physics, types of transistors, transistor
amplifiers, oscillators, and high-frequency and other applica-
tions.—160 pages, 55" v SY5”, paper bound, priced at $2.70,
Jolhm F. Rider. Publisher, Inc.

I'D RATHER YOU WOULD

Customer confidence in local service-
men is due in large measure to the
dependability of the products they
use. Tung-Sol maintains quality stand-
ards that build up the local service-
man in his community.

TUNG-SOL

dependable

TUBES—-DIAL LAMPS

@7_;1‘ )
TUNG-SOL makes All-Glass Secled Beam )
Lamps, Miniature Lamps, Signal Flashers,
Picture Tubes, Radio, TV and Special Pur-
pose Electron Tubes and Semiconductor
Products.
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ILLUMINATED
"SERVICE DEP'T"” SIGN

Dress up your shop with this easy-to-hang
direction sign. Supplied ready to hang.

RAYTHEON ConverTV Seats

Ideal for shop or home use, or as in-
centive gifts on TV set sales.

TUBE and TOOL CARRYING CASE

Holds 137 tubes and necessary repair
tools — all tubes are in full view.

RAYTHEON BROWLITE

A new kind of flashlight that frees both
hands for service work.

REPAIRS OR
ADJUSTMENTS

Call

FRANK'S RADIO & TELEVISION SHOP
100 3. MAIN ST CITYVILLE. OMIO
Phone: Moin 1-1000

BONGIO ELICTAONIC TICHN(CIANS

ILWION AN BABIC TuRLS

PRESSURE-SENSITIVE
REPAIR STICKERS

Stick to any surface without moi.taning.
Packaged in handy dispenser box.

Double sided, — formed plastic face sign
for outdoor use. 36” x 24", A real traffic
stopper.

OUTDOOR
THERMOMETER

(Gt )
glEViSION

RADIO
SERVICE

ML WS GRS
20

a@

TEL[!LBION

RADID TUBES

COLOR SPOT SIGNS
A brond new set of trans-
parent window signs every
service shop needs.

TRANSPARENT PLASTIC
WINDOW STREAMER

TUBE SHELF IDENTIFICATION

LABELS BOOK
—
; abels for over 480

current Raytheon
Radio and TV tube
type designations.
Easy to apply.

WINDOW DISPLAYS

Bright, full color displays to sell your
service. Both are varnished and easeled.

They're all in this FREE BOOKLET! 1t's yours for the asking

You’'ll find many more money-making sales stimulators and time-
saving shop aids in this booklet — all designed to help you make more
money by increasing service business and saving valuable time. Many
are free and others are made available through your Raytheon Tube
Distributor at less than cost. To get a copy of the booklet write to
(53 Raytheon Manufacturing Company, Re-
T e ceiving and Cathode Ray Tube Opera-
a tions, 55 Chapel Street, Newton 58,
Mass. Department D

RAYTHEON MANUFACTURING COMPANY

22 ° SERVICE, SEPTEMBER, 1954

RAYTHEON MAKES ALL THESE:
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Rampant Miracles

Every 1NpusTRY is plagued by schools of mischievous
hucksters who spout wondrous claims for a parade of
worthless products. But no industry has been so con-
stantly beset by as large a family of chronic, irresponsible
meddlers as the TV industry.

Lven though a number of government and civic
agencies have made repeated attempts to stamp out these
blue-sky merchants, many still exist and are as irksome
as ever. And it is the Service Man who 1is hit hardest
by the scurrilous activities of this clan. Ior it is he,
serving as the technical specialist in his community, who
must be able to explain carefully why a gimmick, that
has been lavishly promoted might have little merit. All
too often Service Men have found that the cagey, sly
sales pitch of these opportunists can he quite convincing
and sincere critical advice will be discounted.

In the early days of TV, razzle-dazzle promotion was
widespread and tied to a host of items, but particularly
the antenna. It was the antenna that offered the best
avenue for sales and unfortunately became a victim of
deceptive practices.

Then it was claimed that outdoor antennas
nonsense; in fact some had the courage to say that built-
in models were completely as satisfactory as the rooftop
jobs. That premise did not hold too long; but unfortun-
ately many invested bags of dollars for the pallid idea.

were

For some time after this wierd experience, a calm
obtained on the antenna front. But with the advent of
the supersensitive chassis, featuring improved tuners,
multi-element tubes and extremely effective hold circuits,
which charged the sets with remarkable gain and signal
control, the time appeared ripe again for the wonder
peddlers to rise and rise they did with a barrage of
announcements that startled even the hardiest. Now,
industry was told that watch-size antennas were avail-
able for these new receivers; and they would not only
last forever, but . . . “perform as well as specially-engi-
necred roof antennas.”

Here, we were told too, was a . . . “sensational develop-
ment . . . that . . . even a child could install . . . in 45

B2

seconds!

LEven leading department stores were struck with the
gimmick fever and began beating the drum for the tiny

“wonder.”

Some ad men pulled out all the stops with
claims that these new gems would eliminate snow and
ghosts, improve reception in fringe areas, reduce static

and produce clearer and sharper pictures.

Thousands and thousands soon found that these so-
called wonders were nothing more than trouble makers,
causing about everything that they were supposed to
eliminate.

The questionable claims so aroused the National Better
Business Bureau that they decided to investigate and
samples of several types were sent on to an independent
lah. Inspecting the construction of these antennas, the
lah experts found that thev consisted essentially of about
eight feet of copper wire with a connecting lug attached
to one end and plastic box, disc or capacitor to the other.
One of the plastic boxes contained an rf choke embedded
in wax. The other contained about a square inch of
copper screening embedded in modeling clay.

Testing each of the miniatures for performance, in
comparison with a conventional indoor V' dipole and an
outdoor dipole roof antenna, the laly found that the gim-
micks picked up signals, but with an ncrease in spow. In
addition, it was said, the pictures received on the samples
were not as clear as those received with the conventional
indoor and outdoor antennas. And none of the miniature
models tested was significantly effective in the elimina-
tion of ghosts or in the reduction of static interference.

Actually, the lab said, none of the small antennas was
any more useful or effective as a receiving antenna than
an equal length of plain stranded copper wire. And
testing with and without the end attachment, included on
the baby antennas, revealed that in no case was the end
attachment of any use or value in improviag reception.

It was true, said the lab, that the antennas did pick
up signals, but they did not outperform or perform as
well as either the outdoor roof or indoor models used in
the tests.

With the truth so firmly established, everyone hopes
that these mystic experts of the antenna world have
really learned a lesson, and will now fold their tents and
just bury their rampant miracles —LAV,
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Locating and Testing for Shorted, Open, Leaky,
High-Resistance and Off-Capacity Capacitors

Test
Clips

Fig. 1. Schematic of the short test circuit used in the Sprague Kwik-Test instrument,

WITH THE NUMBER of different capac-
itors used in a variety of applications
in modern electronic equipment, Ser-
vice Men find it increasingly difficult
to locate and properly evaluate those
which might be causing trouble.

While capacitors are manufactured
to many different specifications they
have two basic properties upon which
all applications are based: (I) To
block dec, and (2) to pass ac.

Because of the dielectric or insulat-
ing material between the plates the
first is obvious. The second involves
the use of the word pass rather loosely.
While, to all practical purposes, there
is no actual electron flow through the
dielectric, the capacitor, with ac volt-
age applied, will charge and discharge
in either direction according to the
magnitude and frequency of the ap-
plied voltage. This results in a con-
tinuous flow of alternating current in
the circuit, diminished only by the
reactance or impedance of the capac-
itor. This reactance is less as either
the capacitance is larger or the fre-
quency higher.

The complete or partial failure of
a capacitor to meet either of these re-
quirements in a particular circuit re-
sults in trouble. This failure can be
one of five basic types: (1) Short
circuit, (2) open circuit, (3) leaky,
(4) high resistance, or (5) off ca-
pacity.

Each is a separate condition, but
combinations of these can result in
apparently different types. They also
can be considered as being of two
separate classes.

Shorts and opens indicate a condi-
tion where a capacitor has ceased to
be a capacitor at all. This class of
defect is known as qualitative since it
requires the evaluation of a part as a
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capacitor ov no capacitor. The re-
maining three types are descriptive of
parts which, electrically, are still
capacitors but deviate from a pre-
scribed set of mathematical values
governing their function in the circuit.
These are known as quantitative con-
ditions since they require the measure-
ment of the capacitor properties in
appropriate electrical units.

Shorted Capacitors

In locating, and testing for, shorted
capacitors little regard need be given
to the properties of the capacitor itself.
As pointed out this condition is simply
a short circuit. In other words, it is
no longer a capacitor.

A circuit’ designed to show up a
short while all components are still in
the circuit, is shown in Fig. 1. With
the proper bias furnished by trans-
former T, the eye of the 1629 will
close. With a short across the test
clips the bias voltage is lost and the
eye remains open. Because the circuit
is sensitive only to low resistance
values this will, for example, detect a
shorted buffer capacitor across the
secondary of a vibrator transformer.
Were the capacitor not shorted the 20
ohms or so resistance of the trans-
former secondary would not be low
enough to cause the eye to remain
open. Since this is a short test rather
than a capacitor test it may be applied
to many kinds of short-circuit con-
ditions.

Now, what is the effect on the cir-
cuit when a capacitor becomes a
short? Bypass and coupling capacitors
cause a complete loss of tube voltages
sometimes by means of a direct short

'Used in Sprague KT-1 Kwik-Test.

CAPACITOR

across the power supply, or in low-
voltage rf circuits cause loss of signal.
In some cases the short may be of
the intermittent variety, causing
periodic shorts under particular physi-
cal or electrical conditions. In testing
for shorts, it is always a good idea to
tap or jiggle the capacitor and note
any flicker of the indicator. The
circuit in Fig. 1 oifers an elfective
way to detect an intermittent short,

Open Capacitors

Open capacitors represent another
condition that is a basic circuit prob-
lem. An open capacitor will show
zero capacitance on a bridge measure-
ment, indicating the complete lack of
capacitance. To get an indication of
this condition when the capacitor is in
combination with other parts, the cir-
cuit shown in Fig. 2 is used. The test
cable 7, and impedance Z, constitute
a quarter-wave transmission line oper-
ating at a frequency of approximately
20 mc. If the line is terminated in a
high impedance, such as an open
capacitor, a coil, or a resistance above
20 ohms the input end of the line is.
in effect, a short circuit causing the
eve of the 1629 to remain open.

This method of locating the open
capacitor when it is still in the circuit
is quite desirable, since normal dc
voltages might not be changed if the
capacitor becomes open. As in testing
for shorts, the capacitor section may
be a connection which has broken but
makes periodic contact. Moving the
capacitor body with lead ires
anchored to test clips will often cause
this condition to show itself.

Leaky Capacitors

As a result of physical or chemical
changes within or around it a capaci-
tor can develop an abnormally low
value of dc resistance. It follows that
it may then permit an excessive
amount of dc to pass.

It may seem that there is a relation
between a shorted capacitor and a
leaky one (taking the extreme case of
total dc leakage), but since we are
concerned with capacttors we must
make the distinction. Leaky or low-
resistance capacitors are still capaci-
tors and require a quantitative type
of measurement. Furthermore, the
amount of permissible leakage varies
with the type of capacitor and its cir-
cuit requirements. As an example, we
can readily see that the amount of
permissible dc leakage current is far



Troubleshooting

greater for a cathode bypass electro-
lytic, than for a paper capacitor used
for interstage coupling.

Measurements on suspected units
must be made out of the circuit and
in two different manners.

The first approach is applied to
electrolytics and is simply the mea-
surement of de passed with rated volt-
age applied. Since various type
dielectric materials have finite values
of resistance there is some leakage
current for each microfarad of capaci-
tance. As additional microfarads are
acdded in parallel the resistance is low-
ered and greater amounts of current
may be passed. Electrolytic capacitors,
by virtue of their high capacitance,
normally have values of leakage cur-
rent which may be easily measured. By
applying the rated dc voltage to an
electrolytic the leakage current can be
read directly on a dc¢ milliammeter.
The evaluation of the results must take
into consideration the capacitance and
voltage rating. This is usually com-
puted by a formula such as the fol-
lowing :

[=(KxC) + 03

Where: I = Maximum allowable

leakage current

C = Capacitance in micro-
farads

K = Constant depending on
voltage rating of ca-
pacitor as noted below

in Table 1.
Rated DC Voitage K
3t0100....... .. .. ... 01
101 to 250... . ... .. ... .. .02
251 to 350........ ... .... 025
351 to S00............... 04
Table 1

Maximum allowable leakage current
for a 25-mfd 50 v dc unit would be:
(01 x 25) + 03 = .55 ma

Maximum allowable leakage current
for a 10-mfd 450 © dc unit would be:
(04 x10) + 03 =.7ma

Other types of capacitors such as
paper, ceramic, or mica are made to
much lower capacitance values and
the voltages applied to them in the
circuit are quite varied. For these
types it becomes more practical to
measure the dc¢ resistance of the unit;
this is known as the insulation re-

(Contined on page 75)

Fig. 3 (right). Insulation-resistance measure-

ment circuit used in another test unit, the
Sprague Tel-Ohmike.

Sprague Products Company

by JOHN N. MACDONALD

Tickler ETonk I o

Fig. 2 (above).

Circuitry used in Kwik-Test for open-test checks.

Test
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Fig. 1. The gain of the first chroma amplifier should be checked
by applying a video sweep signal to the input of the amplifier,
and checking the input voltage first, and then the output vol-
tage, as indicated. The ratio of the two deflections on the

‘scope screen represent the gain of the amplifier.

Demodulo'of
Probe

 Sweep
Generator

IN coror TV

servicing video-fre-
quency sweep checks are particularly
nmportant.

Such checks can be made either with
an rf or #f sweep and marker genera-
tor, when provided with a probet, or
they can be made with a specialized
video-frequency sweep generator.

The video signal circuits in a typi-
cal color TV receiver are the first and
second chroma amplifiers; I and Q
demodulators; ¥ and I amplifiers; red,
blue, and green matrix; red, blue and
green video awmplifiers. Not all of
these video circuits are customarily
swept in routine service, but it is in-
structive to view the gain of each of
these circuits via the frequency re-
sponsc curves versus the input voltage
level.

Measuring First Chroma Amp Gain

As illustrated in Fig. 1, the gain of
the first chrome awmplifier is checked
by applying a video sweep signal to
the input of the amplifier; a de-
modulator probe is then applied to the
input of the amplifier, and the result-
ing deflection is noted on the ’scope
screen. Next, the demodulator probe
1s applied at the output of the ampli-
fier, and the subsequent deflection on
the ’scope screen is compared with
the first deflection. This figure gives
the gain (or loss) of the first chroma
amplifier.

The deflection obtained at the input
of the amplifier is shown in Fig. 2, and

the deilection obtained at the output of
the amplifier appears in the Fig. 3
waveform. It will be noted that. unlike
the video amplifier in a monochrome
TV receiver, the gain is quite low,
being only nine times, approximately,
as compared with a typical figure of
twenty-five times for a b-w receiver.
The chrome amplifier is a baandpass
amplifier, operating from 2.1 to 42
mc; this baandpass response is some-
what more evident in Fig. 4, where the
zero-frequency point appears in the
center of the display.

Swept Input V Flatness Correction

Inspection of Fig. 2 will reveal that
the load imposed by the circuit under
test may uot always permit the sweep
generator to deliver a perfectly flat
sweep voltage. This point is clarified in
Fig. 5; the waveform at bottom shows
a lack of flatness in the sweep input
when the color receiver is turned on,
while the top view shows the great
improvement in flatness when the re-
ceiver is turned off. The difference is
due to kickback from the delay line,
which rings when swept.*

Since the sweep flattens out when
the receiver is turned off, it is appar-
ent that the sweep-input voltage itself
is satisfactorily flat, and hence correc-
tive measures are not required. Ser-
vice Men must be on guard against
such situations. At times one will en-
counter other situations where the load
is unsuitable and will distort the sweep

Techniques Developed to Make Gain Checks

With 'Scope and Suitable Signal Source
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- COLOR TV
Video Sweep Checks

by ROBERT G. MIDDLETON"

Field Engineer, Simpson Electric Company

input voltage (with the receiver off),
and a compensated attenuator arrange-
ment will be desirable to lessen the re-
active loading of the sweep-output sys-
tem. Frequently dc voltage is present
at a point of sweep input, and hence a
suitable blocking capacitor must be
used in such cases to avoid damage to
the generator output system. The ca-
pacitor must be sufficiently large so
that the low-frequency response of the
swept input is not attenuated, as shown
in Fig. 6.

The circuit factors involved in the
foregoing situation are shown in Fig.
7. The output cable from the video
sweep generator, in this example, is
terminated in 75 ohms, which is much
lower than the 500-ohm impedance of
the contrast control, across which the
video sweep voltage is applied. But
since there is dc bias voltage developed
across the contrast control, a blocking
capacitor, C, is required. The reac-
tance of this capacitor should be no
greater than .1 of the impedance of the
contrast control, or 50 ohms: at 50 kc
(the lowest sweep frequency of impor-
tance), a capacitance of .05 mifd de-
velops a reactance of 65 ohms, and a
capacitor of .1 mfd develops a reac-
tance of 30 ohms. Tt is advisable to
use the .1-mfd capacitor.

The output from a video sweep gen-
erator does not always have uniform
flatness on either side of zero fre-
quency, as shown in Fig. 8. Since the

(Continued on page 68)

£Such as the Simpson Chromatic Probe.

'Delay-line ringing will be analyzed in detail
in a subseauent article.



Video Cathode
Follower

Sweep
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Figs 2, 3, 4 and 5. Deflection obtained at In-
put of tirst chroma amplifier appears in Fig. 2.
This is not a perfectly flat sweep, and one
should endeavor to correct the swept trace,
as explained in the text. Deflection obtained
at outpui of first chroma amplifier is shown in
Fig. 3. The gain is seen to be approximately
nine times. Fig. 4 is a photo of the response
obtained at the output of the first chroma am-
plifier, to show bandpass characteristic_of the
circuit when the zero-frequency point is cen-
tered in the display. Fig. Top photo
shows flatness of video-frequency sweep
voltage as tested with demodulator probe
across contrast control. receiver off. Bottom
view illustrates loss of flatness when re-
ceiver is turned on.

Figs. 6, 7, 8 and 9. Loss of flainess of video-
frequency sweep due to use of blocking
capacitor having too small a value is
illustrated in Fig. 6: zero frequency appears
in the middle of the pattern. To avoid at-
tenuation of the low video sweep frequencies
blocking capacitor must be about .1 mfd, as
diagramed in Fig. 7. Fig. 8. Gain of the Y
amplifier can be found by applying the video
sweep voltage at input of amplifier, and test-
ing the irput voltage and the output voltage
with « demodulator probe and ’‘scope, as
shown in these waveferms. Fig. 9 shows
gain check waveforms fcr the second chroma
amplifier,

Figs. 10, 11, 12 and 13. Four gain-check

waveforms are shown here. In Fig. 10 we

have gain check results obtained in I de-

modulator circuit. Fig. 11 shows gain check

of Q demodulator. Gain check of the I ampli-

fier appears in Fig. 12 and in Fig. 13 is the
gain check of the red matrix.

uthor of Color Test Equipment
Applications, to be published by John F.
Rider.
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View of a half-wave annunciator rectifier, assembled and wired for installation.

INTERFERENCE FROM dc-operated vibra-
tory annunciators, such as bells and
buzzers, can usually be reduced by a
factor of more than 10, and often more
than 100, by shunting the coil with a
capacitor of medium capacity. Use
of a shunt capacitor alone causes a
great depeaking of the fly-backs from
the annunciator coil, and a moderate
reduction of the damped oscillations
following the flyback.

\When greater reduction of the
damped oscillations (greater decre-
ment) is desired, a small resistor in
series with the capacitor is effective.
This increases the over-all resistance
of the oscillatory system (coil, capac-
itor, resistor), and dissipates the fly-
back and oscillatory currents as heat.
R-C devices of this general type are
commonly used in the wire communi-
cations industry, and are described in
many engineering handbooks as spark
absorbers. In general, the same tech-
niques which minimize contact spark-
ing also minimize radio and TV in-
terference from the same device.

Very large electromagnets, such as
door latch magnets, solenoids, and the
better grades of electrically-operated
counters, store so much energy that an
effective spark-absorbing capacitor is
uneconomically large; and the circuit
resistance is so low that damped oscil-
lations following the flyback last for
many cycles. In a few instances, the
coil may be shunted with a large
capacitor up to 20 mfd, for example,
to reduce flybacks and oscillations.
What is really needed here, how-
ever, is not an energy storage de-
vice, such as a capacitor, but a charge
dumper, to dissipate the flyback energy
in some form other than rf. This is
particularly important when a number
of devices are operated in parallel from
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the samue line. On opening the circuit,
flybacks from one device may travel
back along the line, causing unwanted
operation, or even destruction, of par-
alleled devices (such as pilot lamps).

Because the amplitude of a flyback
from a large efficient electromagnet is
of very much greater amplitude than
the operating voltage (a six-volt Vee-
der-Root counter, for example, has a
flyback voltage exceeding 80) the fly-
backs can be effectively depeaked by
shunting a neon bulb across the ter-
minals. This will effectively reduce
flyback amplitude to the extinction
voltage of the neon bulb, usually about
65 volts.

Further dissipation of flyback energy
is possible by use of a reversed diode.
This is most effective when backed up
by a neon bulb, to prevent sparkovers,
and a small capacitor, which automati-
cally depeaks the flybacks. Germa-
nium diodes (such as the 1N34) are
useful with small coils, but selenium
units of higher current capacity, must
be used with large electromagnets. Re-
versed diodes are effective here because
the flyback polarity is opposite to the
operating polarity, and this circuit
property limits the use of reversed
diodes to dc systems.

The Surge Harbor Circuilt

Perhaps the most effective flyback
absorber is the surge harbor circuit.
Here, when the operating current
is on, flow is from line to load, the
capacitor resistor circuit being iso-
lated by the reverse-connected diode
rectifier. 'When the operating circuit
is opcned, the magnetic field of the
electromagnet collapses, producing a

*A report on types of annunciator-interference
and assorted waveforms produced by annun-

ciator signals appeared in the April issue of
SERVICE.

Reducing

flyback having polarity the reverse of
the operating current. This flyback
enters the capacitor via the rectifier,
and is dissipated as heat in the shunt
resistor. Damped oscillations in the
system are minimized by the valve
effect of the rectifier. A slight im-
provement in operation is possible, in
some instances, by inserting a low re-
sistance or a small choke coil in the
line on the supply side of the rectifier.
This increases the reactance of the
supply line greatly, so that the rectifier-
capacitor path is the preferred one
for flybacks. When a nonpolar capac-
itor (ac type) is used, a cancelling
charge, opposite in polarity to the fly-
back, can be placed upon it by shunt-
ing the rectifier by a high resistance.
Use of this circuit is uneconomical and
usually unnecessary in low-power cir-
cuits, but is desirable when wattage
is measurable in hundreds, or ampere
turns in thousands.

System Conversion to DC

When interference from an ac an-
nunciator system cannot be reduced to
a tolerable value, conversion to dc¢
operation should be considered. Many
systems, wusing wuniversal components
(ac-dc) can be so converted quickly,
at a relatively low cost. After such
conversion, interference can be still
further reduced by use of flyback
absorbers. Conversion to dc usually
improves the operation of universal
annunciators and solenoids, at the
same time reducing the audible noise
(60 and 120-cycle hum) from thent.

Required for conversion from ac to
dc operation, is a rectifier and filter.
Three fairly standard circuits are
shown in Fig. 1. Fig. 14 shows a
half-wave system, which is cheapest
to install. A full-wave system, requir-
ing a tapped transformer, is shown in
Fig. 1B; and a bridge system, using a
standard two-terminal secondary, but
supplying full-wave rectifier output, is
shown in Fig. 1C. Component ratings
are so chosen that a very large factor
of safety is present, and component
life, in consequence, can be very long;
more than five years in many instances.

Construction of annunciator-system
rectifiers is simple, and requires only a
small amount of labor, as standard
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Use of Charge Dumpers . . . Flyback Depecking

With Shunt Neons . . . Application of Reversed
Diodes . . . Conversion fo DC fo Reduce TVI . ..

General Procedure for Reduction of Interference

by

radio components, available at any dis-
tributor, can be used.

No-load voltage of such a rectifier
is 1.414 times no load voltage of the
transformer, less a small rectifier drop.
Because annunciator transformers are
customarily designed to have high
reactance, and hence poor regulation,
the resistance of the rectifier proper
is of little importance. The rectifier
should be housed in a suitable protec-
tive container, such as a standard
utility box, and lead holes should be
grommeted, to prevent insulation fray-
ing and resultant short circuits.

After conversion to dc operation, all
circuit components should be checked
for operation, and readjusted if neces-
sary. Then any further circuit changes
necessary to reduce interference can
be made.

Partial Conversion fo DC

In many annunciator systems, all,
or a major part, of the radio and TV
interference is caused by one com-
ponent or by one group of circuits,
not by the whole system. Often it is
both economical and feasible to con-
vert that part of the system to dc
operation, leaving the rest of the sys-
tem, which does not make trouble, as
was. Any standard rectifier and filter
system can be used (Fig. 1), current
capacity of the components being de-
termined by the load on the part of
the circuit under consideration.

Other Methods

Reduction of radiation from annun-
ciator systems can usually be brought
about by running all leads as twisted
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pair (inexpensive), or by running
thenm in grounded metallic sheaths,
such as conduit (very costly). In a
few instances, a marked reduction in
annunciator interference has been
brought about by grounding large
metallic objects, such as filing cabinets,
steel desks, safes, etc., which are not
connected to the annunciator system
at all. Metal venetian blinds, and sec-
tions of metal lath also cause trouble
at times, and ungrounded sections of
bx cable, added on to an original knob-
and-tube wiring job, or one initially
wired with Romex (or similar) cable,
can act as subsidiary radiators of un-
desired impulses.

Procedure For Interference Reduction

Reduction of radio and TV interfer-
ence can sometimes be a very time-
consuming and costly process. At
other times, the interference can be
reduced to a negligible amplitude in a
short time with a few very inexpensive
components.

In reducing interference the {ol-
lowing general steps have been found
effective:

(1) One should locate source of in-
terference. Customer complaints can
be very helpful here. A report such as
. .. every time someone rings the front
door bell, the picture flops over twice
. . . pinpoints the source effectively.
When a specific location is not obvious
from the complaint, it may be neces-
sary to sectionalize the house wiring,
pulling the fuses on various branch
circuits until the trouble stops. To
eliminate possible coincidences, the
check should be carried one step fur-
ther, and should show that replacing
the fuse in the circuit also starts the

i amp rating per bell x
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Fig. 1. Three types of rectifier systems for
conversion from ac to dc operation: A = half
wave: B-—full wave; ¢ bridge.

trouble again. If the interference
source is not under the control of the
customer, it may be necessary or de-
sirable to use a directional receiver to
locate it.

(2) One should determine the path
by whiclh the interference reaches the
receiver. This may be via the power
lines, by direct radiation and antenna
pickup, or by direct radiation and pick-
up by some receiver component. Use of
a line filter, as previously outlined, will
show whether or not line pickup is im-
portant, and if the trouble is line-car-
ried, insertion of a suitable line filter,
preferably at the source of the inter-
ference, will cure it. If the interfer-
ence is directly radiated and reaches
the receiver via the antenna system,
disconnection of the antenna, or short-
ing the antenna terminals, will reduce
it. If the interference is radiated and
then picked up by some part of the re-
ceiver other than the antenna system
or power lines, shielding of the re-
ceiver should reduce the trouble.
Effective receiver shielding is some-
times quite costly.

(3) One should apply remedial
measures, starting with the simplest,
and as near the source of trouble as
possible, until the trouble is eliminated.
Observation of the trouble-making
signal by use of a ’scope is sometimes
most helpful here.

Other Interference Problems

Reduction of interference is not only

a technical problem, but also a social

problem in many instances, as the

source of the interference is often

equipment owned and used by someone

other than the customer who complains
(Continued on page 84)

SERVICE, SEPTEMBER, 1954 * 29



WESTON 980 LINE

TV TEST EQUIPMENT

In the new 980 Line, WESTON offers TV technicians not only a group
of superior, up-to-the-minute instruments, but a new, greatly simplified
and time-saving method of TV receiver alignment as well.

The instruments in this line represent a completely new approach in
test equipment design and operation . . . instruments that set entirely
new standards in performance . . . in operating simplicity . . . in value!

In the new simplified method of alignment which they provide, it is
no longer necessary to connect the calibrator to the receiver. This sim-
plified hook-up eliminates the spurious markers and receiver oscilla-
tions encountered with conventional hook-ups. Further, there is no
disappearance of markers at trap resonant frequencies. And there are
many other advantages, too; all enabling you to do a better alignment
job, in one-half the usual time, and at far bigher prafit.

980 Line instruments are available to TV technicians through lead-
ing distributors. Literature giving complete information gladly sent on
request. Return the coupon today.




e

S

moneL 985
CALIBRATOR

—a time-saving instrument for TV shop, engineering labo-
ratory, and industrial alignment applications. Negative and
positive Z-axis markers are provided for wave-form pattern
analysis. Extremely useful for making linearity adjustments,
calibrating signal generators, and determining signals of un-
known frequencies. Generated markers are visible even at
sound trap frequencies. Generated frequencics are fundamen-
tals . .. not harmonics. Simultaneous multiple marker insertion

... no distortion of response curve ... fewer connections.to TV
receiver.

mobEL 984
SWEEP
GENERATOR

—for efficient trouble shoot-
ing and lab practicein prob-
lems of sound and video IF
circuits, associated trap cir-
cuits, TV tuners, video
amplifiers and all-purpose
visual alignment. RF OUTPUT: Frequency modulated signal,
TV channels 2 to 13 inclusive, complete FM coverage available
by means of two preset selector positions. FREQUENCIES
ARE FUNDAMENTALS OF THE OSCILLATOR FRE-
QUENCY. IF/VIDEO OUTPUT: Frequency modulated sig-
nals ranging to 50 megacycles, continuous tuning, signals free
from harmonics. SWEEP WIDTH: Full 10 megacycles on all
channels, OUTPUT VOLTAGE (RMS): 0.1 Volt, sweep is
linear. Output is essentially flat.

mopeL 982
VACUUM TUBE
VOLTMETER

—a self-contained, battery
operated Vacuum Tube Volt-
meter, particularly adapta-
ble to the Radio-TV servic-
ing industry where the requirements of peak to peak measure-
ments of a-c voltages exclude the use of conventional meters.
Makes possible quantitative measurement of all complex wave
form voltages utilized in vidco,sync and deflection circuits with
no a-c line interference in critical measurements. Battery opera-
tion affords complete isolation from spurious response due to
stray a-c ficlds and circulating ground currents. Circuit loading
on peak to peak measurements eliminated.
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mopeL 983
O0SCILLOSCOPE

—a high gain, wide band os-
cilloscope. Band width of 4.5
megacycles allows accurate
display of video frequencies,
including pulse wave forms
and color synchronizing
bursts. High sensitivity of 17
millivolts per inch makes it
ideal for setting resonant .
traps, as a general null indicator, signal tracing in low level
stages, phase measurements as well as for sweep frequency
visual alignment of TV receivers. Has provisions for in-
ternal calibration, internal phased sine wave, and Z-axis
intensity modulation. Reversal of polarity of both horizon-
tal and vertical signals accomplished by means.of toggle
switching. Identical vertical and horizontal amplifiers . . .
direct coupling used throughout.

moneL 981

PROPORTIONAL
MUTUAL CONDUCTANCE

TUBECHECKER

—provides meter measure-
ment of leakage resistance
as high as 5 megohms be-
tween tube elements . . .
nine single circuit, twelve
position selector switches
protect against obsolescence

. three toggle switches
make it possible to check and compare sections of twin-
section tubes at only one setting of selector switch, Trans-
conductance measurements high as 30,000 micromhos with
filtered d-c plate, screen grid, and control grid potentials.
Precision voltage divider network and switch provides sig-
nal voltages of 0.65, 1.3, 2.6, and 5.2 volts peak to peak at
a frequency of 5000 cycles. Tubes checked more closely to
circuit operating conditions. Better Gm accuracy obtained.

mopeL 980
ANALYZER

—highly versatile, accurate and rug-
ged volt-ohm-milliammeter with a
combination of functional ranges
which provide a wide range of test
measurement applications in the electronic field. D-c sensi-
tivity of 20,000 ohms/volt, a-c sensitivity 1000 ohms/volt.
Accuracy 29 d-c, 39% a-c. Range and functional switching
greatly simplified by use of a single dial for all ranges and
functions.

WESTON Electrical Instrument Corporation
ey 614 Frelinghuysen Ave., Newark 5, N. J.
i
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SWEEP CIRCUIT Performance Factors

by CLARK R. ALISEN

Condition

Cause

Control Method

Picture width decreases as

horizontal drive is increased.
Horizontal-output tube has
short life. i

Parasitic oscillation in hori-
zontal-output circuit at peak
of drive, when grid draws cur-
rent,

Parasitic-suppression resistor should be inserted in
series with grid at terminal of tube socket: See sche-
matics at right; circle 1.

Alternate light and dark gray
bars in raster at left-hand side
of screen. {1al

Stray reactances of horizontal-
output transformer are un-
damped and are shock-excited
into oscillation at a frequency
of approximately .5 mec.

Insertion of an anti-ringing filter in series with the
horizontal-deflection coils will cure trouble. Filter may
consist of a parallel lcr arrangement; a 150-micro-
henry coil, .0068-mfd capacitor and 680-ohm resistor:
See waveform in (A].

Vertical white bar on left-hand
side of screen as horizontal-
drive control is advanced. 12}

Saturation of the core in the
horizontal-output transformer
develops a transient in the cur-
rent sawtooth of deflection.

Air gap in core of horizontal-deflection transformer
must be properly adjusted: See schematics at right;
circle 2.

Barber-pole interference ap-
pears as a vertical bar near the

left-hand edge of the picture.
i3]

Black vertical lines(s) at left-
hand side of picture. 4]

Severe foldover and non-lin-
earity in sweep. (5)

Column of short horizontal
white streaks appear in pic-
ture; sync is unstable. (5a)

Vertical bars in raster, with
no picture present. Scanning
lines bend in passing through
the bars. (6}

Spook interference is caused by
harmonic radiation from the
damper circuit beating with the
picture signal in the front end.

Damper waveform is sharp-peaked, and has strong har-
monics which can be suppressed by insertion of rf
chokes: See schematics and waveform at right; circle 3
and (B].

Failure of horizontal-output
tube to cut off completely at
beginning of sweep, and under-
shoot of plate voltage, cause
generation of Barkhausen os-
cillations.

Tube with better cutoff characteristic should be selected.
A suitably placed beam-bender magnet should be used
on envelope of tube, and a better antenna should be
installed for higher signal-to-noise ratio. Suppressor
resistors should also be inserted in series with screen
and plate leads: See schematics at right; circle 4.

Can be caused by an open or
partially - open input booster
capacitor.

Parasitic oscillation in hori-
zontal-output tube circuit.

Capacitors should be checked by substitution: See sche-
matics and waveform at right; circle 5 and (C]).

Heater choke and decoupling capacitor in horizontal-
output tube circuit should be checked. If necessary, a
small screen bypass capacitor should be connected
directly at socket terminal.

Cross-coupling between hori-
zontal- and vertical-deflection
coils results in shock excitation
of vertical coils on each hori-
zontal sweep.

Value of balancing capacitor should be adjusted cor-
rectly: See schematic at right: circle (6],

AM broadcast interference,
consisting of birdies in AM
receiver at each 15.75-kc in-
terval across dial. (6a)

Normal horizontal - sweep
waveform is sharp pointed and
radiates harmonics in the AM
broadcast range.

Better antenna should be used for higher signal-to-noise
ratio in broadcast receiver. Sweep leads should be
enclosed in loose-fitting tubular shield. Chassis of TV
receiver should be grounded to water pipe. Line filters
should be used at both TV and AM receivers: See
waveform in (D).

Vertical ripple bars in raster;
scanning lines do not bend in
passing through bars. {7

Excessive ripple voltage in
high-voltage power-supply out-
put.

An RC filter should be installed in high-voltage output
lead, if not provided, or capacitor should be checked if
filter is present: See schematic at right; circle (7).

Foldover encountered when
high-voltage filter capacitor is
returned to plate of damper
tube. 18]

The increased high voltage and
increased picture brightness
are obtained at the expense of
increased shunt capacitance
across the secondary of the
transformer, which slows down
flyback.

High-voltage filter capacitor should be returned to
ground: See schematics at right; circlie (8).
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Parasitic Oscillation . . . Spurious Transients . .. Sweep Radiation
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[Above (left} and below (right)]
Figs. 1 and 2. Schematics of typical sweep systems.

(@]

Above: Foldover due to open input booster
capacitor, as displayed. using a dot-pattern
generator.

(D)

Below: Normal voltage waveform acress hori-

zontal-deflection coils has sharp points, and

may radiate strongly in the AM broadcast
bamd.

(Courtesy Ram Electronics)

(A)
Above: When ringing is severe, it can be
seen in the voltage waveform, taken across the
horizontal-deflection coils, as illustrated here.

(B)
Below: Voliage waveform in damper circuit
exhibits a sharp peak, which generates strong
harmonics that may cause spook interference.

Circled areas, where trouble might appear, are analyzed in chart at left.
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UHF Signal-Gain Generator Design . . . Operation . . . Application’

THE INCREASING interest in uhf has
prompted the development of a variety
of basic and auxiliary equipment for
reception. In the main, it has been
difficult to evaluate the performance of
this apparatus, except in a general way
with on-the-air comparison tests. Such
tests have limitations because the re-
sults are dependent upon local condi-
tions, as well as auxiliary equipment.

The problem, it was felt, could be
solved with an instrument that would
measure gain, and in addition, provide
a reliable signal source in the ulif
range. With this situation in mind,
one lab began studying design possi-
bilities of the necessary gear. Their
survey resulted in the development of
the generator shown on the cover and
in Fig. 1"

The generator employs a center-
loaded cavity as the tuning element in
a modified Colpitts oscillator circuit.
This method has been found to offer
manv advantages over Lecher lines
and lumped L/C constants.

To illustrate, in this arrangement,
there are no wiping contacts which

TS

[See Front Cover ]

by M. W. PERCY

could introduce noise, and affect the Q
of the circuit, since the contacts repre-
sent a series resistance, External
radiation which can invalidate mea-
surements has been found to be absent
in the cavity, since all fields are con-
fined to the inside surface of the
cylinder.

Frequency drift, always a problem
at w/if, has been held to a minimum
through the use of a silvered glass
plunger with negligible expansion
characteristics at the normal operating
temperatures. To minimize frequency
driit from line voltage variations, a
series vollage regulator has been in-
cluded. Its operation depends upon
the fact that a change in current de-
mand by the load (oscillator) will
change the bias on the regulator tube,
thus passing either more or less cur-
rent, thereby maintaining a steady
voltage to the load.

Unregulated voltage from a 6X+
rectifier is supplied to a voltage
divider consisting of a 50,000-ohm re-
sistor in series with a 50.000-ohm
potentiometer connected between the

plates of a 12AU7 (regulator) and
ground. The grids are connected
through a 10,000-ohm resistor to the
arm of the potentiometer, which serves
as the u/if output control. The setting
of the potentiometer determines the
operating point of the tube. As the
cutput voltage decreases (due to in-
creased oscillator current) the voltage
across the divider decreases. and the
grid becomes less positive causing the
plate current to decrease. The de-
crease in plate current causes an in-
crease in plate voltage, which 1s also
applied across the divider. The grid
goes in a positive direction, thus re-
storing the regulator tube to its normal
operating point. The regulated volt-
age is obtained from the cathodes of
the 12AU7 and its magnitude is con-
trolled by the u/if output control.

The operation of the cavity can be
visualized by considering the case as
an inductance consisting of many
single-turn coils connected in parallel.
The capacitor is of the split-stator
type utilizing a precision ground glass
cylinder, which has two metal collars
affixed to its outer surface. A silvered
glass plunger traveling inside the
cylinder is the rotor of the capacitor.
Since there is no physical contact be-
tween the rotor and the stators. no'sc-
free operation is secured. The tube
socket as well as the other circu’t com-
ponents are enclosed within the cavity.
Rigid mechanical construction has
been adhered to, to void any tendency
toward microphonism or frequency
modulation. The output of the cavity
terminates in a 50-ohm BNC con-
nector. The connecting cable is sup-
plied with a pad terminated in 300
ohms. When the meter switch is in
the u/if position, the meter indicates
the relative amplitude of the if
signal.

The crystal rectifier is essentially a

square-law device, particularly at low
250V o0 o voltage and, therefore, calibration is
50,000 &, 10000 0hms i
g not linear.
o '___\cwm | ot
! Applications
******* S S .
G—g.]i ! Gain measurements on a converter
] mayv be made by connecting the u/if
1
=1 (Continued on page 69)
ZO‘OUA 28 bimitd H %
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7 T |
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C T T T Tas e waier Govily Assembly *From exclusive report prepared for
o— ¥ -_?'“" A ' Service by Harry Kahn, Iicld Engineer,
! i \ Granco Products, Inc.
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i Fig. 1. Circuit of the Granco signal-gain generator.
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=0OFFER PROFESSIONAL TREATMENT AND AVOID RHUBARBS.=

They combine dependable
products with skilled workmanship.
They know they can depend
on Du Mont Teletrons
to do more for their service.

Replacement Sales, Cathode-ray Tube Division,
Allen B. Du Mont Laboratories, Inc., Clifton, N. J.
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Fig. 1. Basic circuit ot an ac/dc supply, illus-
trating ground danger points.

Chassis

or
Common Terminal
‘ Ground

Power
Line

——

Chassis

]

Ground Chassis
Powsr Line

{Leit)

Fig. 2. Another possible source of danger; two
receivers operated at the same time with both
legs of the power line exposed.

(Below)

Fig. 3. Isolation tramsformer hooked up to
provide separate ac receptacle for use on
ac/dc chassis servicing.

———p
H7v in ' E U7V Out

63V 63V

E 3

MaNy performn their daily assignments
safely the way little boys eat spinach;
they do it, but don’t like it.

It’s hard to understand why so
many grownups apparently have such
a disregard for safety. They know
it's good for them, and shouldn’t have
to have it fed to them on a spoon.

Every Service Man 1is certainly
aware of the potential danger of elec-
trical circuits, and the safety pre-
cautions that must be exercised. They
know that electricity can kill by burn-
ing, suffocation, or by violent inter-
ruption of the natural rhythm of the
heart. And yet many simply dismiss
the hazard that does exist. Strangely
enough, the peril is as great or greater
to the experienced man, who has often
grown falsely secure, as it is to the
beginner, who is ignorant of the
sources of the danger.

A majority of the radios reaching
the service bench are the common
ac/dc variety. The Underwriters’
Laboratories have set down regula-
tions governing the manner in which
these sets may be constructed so that
they present a minimum shock hazard
to the listener. The Service Man is
expected to be able to look out for
himself. Then too, the UL regulations
are obligatory only on manufacturers
in States which have made them law.

The basic power supply diagram of
an ac/dc chassis shows its inherent
danger. This rests in the fact that one
side of the incoming ac power line is
also the common negative return for
the B supply, the positive terminal of
ave and bias voltages and the usual
tie-in point for filter and bypass cir-
cuits. In addition many manufac-
turers. connect the chassis as well to
this line.

It is necessary for the Service Man
to make connections to the negative
return in the process of servicing.
When he connects a signal generator,
a ’scope or  similar instrument, the

36 * SERVICE, SEPTEMBER, 1954

SAFETY In SERVICING

by SIDNEY ROTHMAN

Precautions That Every Service Man Should Take

in Installing and Repairing AC/DC Receivers and
TV Chassis, Too

metal case of the equipment actually
becomes an extension of the ac power
wiring. When the plug happens to be
in the ac receptacle as shown in Fig. 1,
a 50-50 possibility, the full voltage of
the power line exists between the case
and all actual grounds. The nearest
such ground point is the metal re-
ceptacle box and the conduit associated
with it.

A handy way to avoid creating such
a potential death trap is to install a
117 v bulb on the bench with one
terminal permanently connected to an
ac ground and the other terminal to a
short test lead. It is then only a min-
utes work to check the receiver plug
for a dangerous connection. One
should acquire the habit of touching
the test lead to the common return in
the set. If the lamp lights, the plug
should be reversed.

Some Service Men customarily in-
sert an isolating capicitor in the re-
turn lead to the instrument. This may
be about .05 mfd, 600 v rating and
should be located in the lead as close
to the receiver as possible. Naturally
it cannot be used when measurements
of dc are involved, and in some cir-
cumstances there will be hum devel-
oped across this additional series im-
pedance. It should be used where
practicable, but in every instance, one

should be sure by checking with the
light.

There is another less obvious source
of great danger; when two sets are
being operated on the bench at the
same time. This problem is illustrated
in Fig. 2; in this instance both legs
of the power line are exposed in a
setup which means serious trouble.
Once again the check light can be used
to insure all units being at ground
potential.

A service bench can be made safer
under all conditions by installing a
separate ac receptacle for ac/dc sets
only. This should be fed from an
isolation transformer. Transformers
for use on 117 », with a turns ratio
of 1:1 and a power capability of about
50 watts are available, or one can be
constructed by connecting two filament
transformers back-to-back. Transform-
ers of the 6.3 v type, rated at 5 or 6
amps, will handle one ac/dc receiver.
Of course only one receiver should
be plugged in at a time or the purpose
is defeated.

The hazards in TV servicing lie not
so much in the very-high voltages
used to operate the picture tube, but
in the tube itself. The voltages are
high only when microamperes are be-
ing drawn and fall quickly before

(Continued on page 86)



HI-FI Symptom /Trouble-Source Table

Troubleshooting Motorboating, Hum, Lack of Bass or Treble, Tone

Controls and Noise

Symptom

Possible Sources of Trouble

Symptom

by MARK VINO

Possible Sources of Trouble

Motorboating.

Hum, phono only.

Hum, receiver only, accom-
panying rf carrier.

Lack of bass; all signal
sources,

1 4udio Conversions for Hi-Fi Re-
sults, SERVICE; August, 1953, Test-
tng and Measuring Audio Equip-
ment, SERVICE; June, 1953,

Open filter capacitors.

Loss of capacitarice in cou-
pling capacitors within feed-
back loop, introducing low
frequency phase-shift.

Replacement of high-quality
output transformer within
feedback loop by low quality
unit. Phase shift.

Circuit defects in preamp
stage.

Proximity of magnetic car-
tridge or separate preamp to
power transformer or choke.

Broken ground connection
to metal tone arm or record
player frame,

Heater-cathode leakage in
mixer or detector tubes.

Lack of earth ground; for
ac type receivers only.

Open line bypass capacitor.

Improper speaker enclosure.?

Loss of capacitance of cou-
pling capacitors.

Loss of capacitance of cath-
ode bypass capacitor.

Improper matching of high-
impedance output to low-

Lack of bass; phono only.

Lack of treble.

Tone control inoperative.

Noise.

input circuit.

Circuit defects in preamp
circuit,

Defective cartridge.
Defective bass-boost equal-
izer circuit in preamp for
magnetic pickup; open ca-
pacitor, etc. (See Fig. 1.)
Too low a shunt resistance
across crystal or ceramic
cartridge.

Incorrect equalization for
a particular record with
high turnover frequency.

Long, high-capacitance
cable used in high impe-
dance circuit.

Shunt capacitance thrown
across signal circuit by de-
fective component.

Too low a shunt resistance
across magnetic  pickup.
Manufacturer’s recommen-
dations for pickup load re-
sistance should be followed.

Open or shorted capacitors
in frequency discriminating
circuits. (See Fig. 2.)

Defective tubes, capacitors,
resistors, especially in low
level circuits.

Frayed cable shields.
Intermittent contact be-
tween cable shields and
components or chassis’.
Loose circuit connections,
or loose fit between tube
pins and socket.

AAAA—
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||}

200,000
Ohms

[ .0l Mfd
1

(Left)
Fig. 1. Bass-equalizing circuit of G.E. type
preamp. If C were shorted out, cperation
would be normal except that there would be
no bass boost. With C open the lack of bass
bocest would be accompanied by increased
gain. In either case record reproduction with
a magnetic pickup would suffer severe bass
attenuation.

(Right)
Fig. 2. Treble-boost circuit. If Ci were open
there would be no treble boost, and if C:
were open there would be no treble cut. In
both cases operation would be otherwise
normal. With Ci or C2 shorted, on the other
hand, the tone control would affect overall

volume.
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THE reEceNT trend toward simplitied
TV receivers has introduced many
new chassis requirements, such as
series strings for tube heaters, with
operation directly across the power
line without a heater transformer.
For this purpose tubes with 600-
milliampere heaters, have been devel-
oped. According to one of the
series-tube makers,’ thermal charac-
teristics of all of the heaters are con-
trolled so that the heater voltage
surges during the warmup cycle are
minimized: the tubes must be used
with other tvpes similarly controlled.
In one line' of heater tubes, types
have been designed for 2.35, 3.15, 4.2,
47,63, 12.6, 189 and 25 heater volts,

Three steps in new method of transistor pro-
duction. The ingot in the upper left corner
was produced in two hours by rate-grown
method, then sliced into thousands of tiny
bars, shown in lower left; and bar with leads
attached becomes « transistor. Simplicity of
transistor construction is shown in magnified
view on the right. A cap is added and the
unit hermetically sealed in final product.
(Each transistor bar measures 20-thousands of
an inch square by a tenth of an inch long.)
A quarter of o pound ingot contains enough
germanium to produce some 2,000 transistors;
enough transistors to implement about 300
table model radios. In triode coniiguration,
usable gain of up to 15 mc, it is said will re-
sult; tetrcdes made from the transistor bars
will provide usable gain up to 150 mec. Oscil-
lation from the transistor triodes may be ob-
tained up to 35 mc, while from tetrode tran-
sistors, oscillating frequencies up to 300 mc
are claimed to be obtxinable. {General
Electric.)

all with a heater current of .6 anipere.
Some of the types in the assortment
include 24F4 (prototype 6AF4),
3ALS (prototype 6AL5), 34U6 (pro-

totype 6AU6), 4BQ7A4 (prototype
6BQ7A), G6SN7GTB (prototype
6SN7GTA), 12L6GT  (prototype
251.6GT), 194U4 (prototype
6AU4GT) and 25CD6GA (prototype
25CD6G).

Another lineup® includes 3BCS,

JCB6, 5ANS, 5AT8, 5]J6, 5U8, and
12IL6GT. Except for items involved
in the changes of heater design, these
tvpes correspond electrically and me-
chanically to the 6BC5, 6CB6, 6ANS,
6AT8, 6J6, 6U8, and 251.6GT, re-
spectively.

To minimize voltage unbalance
across any individual tube during
starting, high-wattage resistors, pref
crably with positive temperature char-
acteristics, are being wired in, in series
with the string. The heaters of the
3CB6, 5ATS8, 5J6, and 5US8 types,
which are intended for use in the tun-
ers of TV receivers, will be found con-

ITung-Sol. ’RCA.

Tube characteristics manual containing
206 paages of data on 600 receiving tubes,
110 premium types, 170 picture tubes, 35
diodes, plus tube base diagrams. color
codes, dial lamps and numbering codes.
{Tung-Sol Electric Inc., Newark 4, N. ].)

Tubes For Series String TV Chassis . . .

by E. A. TEVERSON

News

nected close to the ground end of the
ac-heater line to keep the heater-
cathode voltage within the tube rating.

The 3BC5 is a sharp-cutoff pentode
of the 7-pin miniature type having a
3.15-volt/.6-ampere heater. Tt is in-
tended for vee as an rf or if amplifier.

The 3BC6 is also a sharp-cutoff
peutode of the 7-pin miniature type
having a 3.15-volt/.6-ampere hecater,
but intended for use as an if amplifier
up to about 45 mc. It is also suited
for use as an rf amplifier in vhif tuners.

The SANS, a general-purpose, mul-
ti-unit tube of the 9-pin miniature type
having a 4.7-volt/.6-ampere heater, is
intended for a varietv of applications.
The pentode unit may be used as a

(Continued on page 73)

Charles F. Adams, Jr., at left, president of
Raytheon, presenting to Massachusetts Geov-
ernor Christian A. Herter the millionth tran-
sistor to be produced by the company. Al-
though the hearing-aid industry continues to
use the majority of Raytheon transistors, their
germanium junction transistors are also being
used in a low noise, high intelligibility micro-
phones, to replace carbon microphones in air-
craft, mobile inter-communication equipment,
and radio systems; portable audio frequency
oscillators; small oscillators, crystal controlled,
for use as secondarv frequency standards:
hospital and factory paging systems; flash-
light battery-powerd, high-voltage supplies
for operating portable radio-activity measue-
ing instruments; przamp and magnetic am-
plifier in combination for controlling motors;
sound pickup heads for amplifiers of film pro-
jectors; and telephone amplifiers for railroad
dispatcher use.
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o TENNA-ROTOR

Lowest prices in the indusfry_Now you can sell famous Alliance
Tesna-Rotors easier . . . step up your volume and profitsl New, low prices
will melt sales resistance.

Quadlity and style go up ... prices down—And there's an improve-
ment in Alliance Tenna-Rotor guality that makes the new, reduced prices an
even better bargain! Technical imp-ovements are built into Alliance products
—users get the benefits of research and progress . . . and at lower prices.

Mass production methods — Mmore than 1,500,000 Alliance Tenna-
Rctors are now in use, and the demand keeps climbing. That's why Alliance
Manufacturing Co. has stepped up its production—and the economies made
are passed along in these sharp price reductions.

Adverﬁsing—Allicnce Tenno-Rotors are sold most because they are seen
most. The vigorous, aggressive
advertising program on Alliance
Tenna-Rotors carries the story
to your customers via TV¥ mag-

azines and newspapers. Alliance
é m Tenna-Rotors are pre-sold to
make bigger profits for you,
P ggerp

MANUFACTURING COMPANY

*Alliance ranked No. 14 among all National TV spot
ALLIANCE, OHIO advertisers in 1953,
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Broad-Band Helix Antennasi. . . New Product-Technique Review: Tuners,

g
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e i

by RALPH G. PETERS

ON CIIANNELS 7 to 13, receivers nor-
mally have less sensitivity than on
channels 2 to 6, and transmission line
losses are much higher. Thus an-
tennas offering increased gain on the
upper channels have always been found
to be particularly popular.

In building high-gain features into
the 7 to 13 models, assorted designs
have obtained. Recently it was found
that the helix approach' could be in-
troduced into an all-band model, by
inserting it at the high band front end.

Helix antennas have been primarily
designed for microwave use, where ex-
tremely high gain and sharp directivity
are necessary. The normal configura-
tion of such antennas has been in the
form of a large coil mounted horizon-
tally with a screen reflector. If one
viewed the coil from the side, it would
be found that each turn had a definite
spacing and a slant or forward pitch
in relation to the horizontal axis. This
angle and tilt determine the gain of

IFrom notes prepared by Douglas H.
Carpenter, Chief Antenna Engineer, JFD.
Fig. 1. Chart submitted by JFD illustrating

gain characteristics of three antennas
using helix design at high end; A — half-

wave stacked, B - stacked, and C =
single-bay models.
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the antenna, and the range of fre-
quencies over which it will operate.
If an antenna were scaled to the vhf
channels, the physical size would be
very large and impractical, to say
nothing of the mechanical support
problems. It was felt that the electrical
principle of the helix, utilizing different
spacings between antenna sections and
simulating the effect of the slant of the
coil turns could be adapted for TV
frequencies in a flat plane form. The
helix portion was developed indepen-
dently, and the response curve was
found to be quite flat across the high
channel spectrum. The individual sec-
tions of the helix alone are not sym-
metrical, nor do thev have a linear
taper irom the back to front. Each
section was constructed separately for
high gain at a particular frequency,
and tlien combined to form the full
helix. In the assembled position, each
center point of the helix is attached to
the crossarm by means of a snap fast-
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Fig. 2. Half-wave stacked helix model.
{Courtesy JFD}

cner. The center of the helix is
pivoted on a permanent rivet, and the
back, or the point where the harness
is taken off. locked by wing nuts.

Electrically, the TV antenna helix is
a center-grounded antenna, unlike
earlier types that may have a some-
what similar appearance.

The helix is connected to a conical
through an insulator-supported wire
form harness. The harness is trans-
posed and permanently connected to
the insulator supporting the back of
the helix. One insulator is located
adjacent to the mast position to elimi-
nate possibility of the harness shorting
at this point.

The curve chart (Fig. 1) indicates
performance properties of three differ-
ent versions of the helix. Low channel
gain of one model® has been improved
through the stub action of the com-
bination of harness length and the
first section of the helix. This section
is, of course, in parallel with the flat
plane conical, and designed to present
a minimum loading efiect on channels
2 to 0.

JED Jet-Ilcliv. 2IFD Super-Jet.

Fig. 3. Composite polar pattern for helix
ontennas. (Courtesy JFD)

Douglas H. Carpenter addressing group
from greater Huntington area, West Vir-
ginia, on problems of multi-channel and
fringe reception invelving pickup of chan-
nels 3 and 8 using broad-band antennas.




Coax Connectors, Towers, UHF-VHF Antennas, and Instrumentation

Separate tuners designed for uhf and vhif
coverage, that are mounted coaxially and
plugged together to make a single unit.
Complete device consists of a cascode vhi
tuner, and a capacitance tuned, resonant
coaxial cavity, uhf tuner. The vhf (channel-
switching) cascode tuners employ a 6BZ7
rf amp and 6U8 oscillator-mixer. Designed
to operate into a standard 41 mc if tube
such as a 6CB6, and is link coupled to
output. UHF tuner, of the continuous type,
uses a very high Q double-tuned coax
line. A 6AF4 oscillator is tuned with o
similar coax line. Mixing is accomplished
by use of a crystal diode. The uhf unit is
designed to slip coaxially over the shaft
of the vhf tuner and plug into the froni
of it. (Model UV-13; Sarkes Tarzian, Inc.,
Tuner Division, Bloomington, Ind.)
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Inline-type antenna featuring gold-klad

wave traps. Claimed to provide yagi per-

formance and directivity. (Hunter model;

Clear Beam Antenna Corp., 100 Prospect
Avenue, Burbank, Calif.)

Solderless coax cable connector. Has a

radial grounding contact. For community

TV, instrument and communications cir-

cuits using RG 11/U or equivalent cable.

(Entron, Inc., 4802 Lawrence St., Bladens
burg, Md.)
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UHF antenna with twelve open bowtie
driven elements plus a screen reflector.
Driven elements are connected in parallel
to @ common terminal panel, while indi-
vidual 4-bay arrays are driven in series
parallel. Reflector screen is made in one
piece folded at center for packing. (Super
12; Technical Appliance Corp., Sherburne,
N. Y.)

(Below)

Phantom feed-thru designed to bring TV
signal through the glass of a window.
Item is attached to the glass with a water-
proof adhesive. Plate is four square
inches in area. (Industrial Television,
Inc., 359 Lexington Ave., Clifton, N. ].)

A 2.-bay Conical-V-Beam screen array-
The V beam action against the non-
frequency sensitive screen reflector is said
to provide an in-line single-lobed direc-
tioncl pattern in both horizontal and
vertical planes on all frequencies. (King
Pin Model 202; Telrex, Inc., Asbury Park,
N. 1)

The antenna-scope (center) which is said to
display on the screen of a polar ‘scope the
true voltage field pattern of any antenna
being tested. The speed of this pattern
is claimed to be limited only by the rapid-
ity at which the antenna may be rotated.
Antenna rotational speeds of 30 to 60 rpm
are used and a complete field pattern can
be plotted in 1 to 2 seconds. At left, an-
tenna (model 400-SA) with the fro-bac di-
mensional screen, undergoing antenna-
scope evaluation test. Antenna-scope is
equipped with 2 oscillators for full cov-
erage in the 50-1000 mc range. Various
probes may be attached to the antennas
to simulate either balanced or unbalanced
loads of the desired impedance. The unit
is said to be the only one of its kind.
(The Finney Company, 4612 St., Clair,
Cleveland 3. O

VHF antenna with «a phasing system

claimed to isolate interaction and loading

of phased elements, and allow low band

dipole to function with effective gain and

pattern response in high band. (Sabre

mode! 100; Welco Manufacturing Co., 225
S. Third St., Burlington, Ia.)

Tower said to be self-supporting to 50’
heights or guyed to 150°; features a 1215
triangular design with corrugated cross
bracing. (No. 6 Tower; Rohn Manufactur-
ing Co., 116 LimeStI(Ijln)QI Bellevue, Peoria,
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IV Master-Antenna System
CHAIN AMPLIFIERS

by LESTER C.

SMITH,

Chief Engineer, Spencer-Kennedy Laborafories, Inc.

Characteristics of Distributed Amplifiers . . . Application Considerations

Ir oNE examines the values of the cir-
cuit elements in a chain amplifier,” one
will find that the grid and plate lines
have quite low characteristic imped-
ance, with the result that the amplifier
is not at all critical to the precise values
of the tube stray parameters. As a
consequence, the shape of the response
curve of an amplifier is only changed
very slightly when tubes are changed.
Once properly adjusted at the time of
manufacture, it will be found that this
chain amplifier does not need readjust-
ment unless its components are phys-
ically distorted.

Linearity of Phase Curve

It can be shown, both theoretically
and experimentally, that an amplifier
of any type which has flat gain over a
very wide band has a phase curve
which is more flat in any small region
within this band, than an amplifier
which is designed to amplify only this
small region. Since, in the case of a
wide-band chain amplifier for TV, cach
channel occupies only a small portion
of the total pass band, the phase curve
is very flat and straight over any
channel. This flatness of phase curve,

1SKL.

when coupled with the excellent flat
ness of the gain curve, has been found
to provide distortion-free amplification
of complex TV signals, without smear,
overshoot, or ringing. This charac-
teristic will be at least as important
in color TV as in black and white.

Impedance Matching

FFor satisfactory performance, the
input delay and output delay lines of a
chain amplifier must be properly ter-
minated in resistive loads. This turns
out to be a major advantage in practi-
cal applications, since with suitable
skill this matching can result in an in-
put impedance to the amplifier and an
output impedance from the amplifier
which are each very good impedance
matches to the transmission line. This
etfective impedance match means that
there are negligible interaction effects
when these amplifiers are connected to
other pieces of eqliipment; and it also
means that the amplifiers do not set up
reflections on the incoming line; hap-
pily, they absorb any reflections travel-
ing toward them along the output line.

Because the amplifiers can be
made to have quite flat response

Two stage distributed or chain amplifier.

First Stage

Second Stage
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curves and because amplifiers of
this type have been found to be
stable with time, temperature, and

humidity, one amplifier can be re-
moved from service at a certain posi-
tion and another installed at this po-
sition without appreciably changing
the overall frequency response of the
system.

One pleasant consequence of adding
the plate curvent of several tubes is
the improvement in noise figure which
results. Since the noise in the various
tubes 1s random and uncorrelated,
these noise currents add as the square
root of the sum of the squares, where-
as the signal currents add directlv. As
a first approximation then, the more
tubes one uses in a chain, the hetter
the noise figure becomes.

The fidelity and power-handling ca-
pabilities of an amplifier of this type is
much the same as in conventional am-
plifiers. The performance may be ex-
cellent if the equipment is properly
designed and intelligently utilized.

Ability to Handle Adjacent Channels

Since the amplifier will handle any
type of complex signal which lies
within its pass band, it operates as
well on adjacent channels as on chan-
nels separated by many megacycles.
In fact, it has been found that this
amplifier could easily handle several
thousand separate telephone messages
if they were modulated on suitable
carriers separated by 3 to 10 ke.t

Practical Consideratfions

An amplifier of the chain design
type does not cease operation if one
of the tubes has an open electrode. As

(Continued on page 83)

“From a report presented at the third
annual National Community Television
Assoctation convention in New York City.



exact replacement

1252 tv set models

HVO-15 HVO-24
PHILCO ADMIRAL
T

Letiy

The only transformer line designed exclusively for service—Merit since 1947 has
made available to you a complete line of exact replacement transformers.

Merit's 3 plants are geared to supply your TV transformer needs when you need
them—on the spot for black and white and color with exact or universal replace-
ment flybacks.

MERIT COIL & TRANSFORMER CO.

4427 N. Clark Street - Chicago 40, lllinois

Ask your jobber, or write for, your copy of Merit 1955 Replacement Guide #407 list-
ing up-to-date replacement components for afl models and chassis of TV receivers.

RCA
PHILLCO

TEmerson

MUNTZ
CBS

SILVERTONE
Motorola
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Jervice Angineering__
T1eld and shop notes

by THOMAS K. BEAMER

Dial Drives and Cable Systems in Communication

Receivers . . . General Repair Hints

OnNE feature found in communication
chassis that is different arc the dial-
drives. They range from planetary
gear systems using belts down to ordi-
nary dial cables; and even the dial
cables are far from ordinary. Due to
the presence of two tuning dials, the
main tuner and the bandspread, the
cable systems are rather complicated.
Many sets incorporate small indicators
for various controls, such as volume,
tone, band-indicators, etc., driven by
cables, which appear through small
windows in the panel. Unfortunately,
access to the dial drive drum and
cables is unnecessarily complicated in

most models, requiring the almost
complete disassembly of the front
panel, removal of all knobs, dial-

pointers, and several controls. The
correct setting of dial pointers is a
very difficult job; the scales must be
removed with the panel.

Some sets use gear drives, with
bandspread accomplished by vernier
drives, actuated by pinion gears on the
main drive. This method is used in
Hammarund’s Super-Pro series. Hal-
licrafters use cable drive for many of
their popular models. This is a dual-
drive system, in which the pointer or
indicator is fastened at both top and
bottom, and the cables travel in the
same direction. The actual restringing
of the cables is simple enough, being
very similar to the dual-drive system
used on Stromberg-Carlson 1200 and
1110 series home receivers. The Hal-
licrafters sets use a flywheel on the
drive to speed tuning from one end to
the other.

Replacement of cables follows stand-
ard home-set procedure. One must be
sure to use only the very best grade of
dial cable available, fasten all knots
securely, using a dab of nail-polish or
cement on each knot, and wash all
grease and oil off the cable with car-
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bon-tet before reassembling. One
should lubricate only where absolutely
necessary, and then only a very thin
film of some good cream type lubricant
should be used. Light oil should never
be used anywhere in these systems, as
it may creep out on the shaft and onto
the cable, causing slippage. At times it
may help to give the cable a very light
dressing with beeswax sticks used for
non-skid material; do not apply this
too heavily. One should also check
the tension on all cables carefully, and
run them through a full cycle, both
ways, several times, to see that there is
no tendency for the cables to half-hitch
on the drive drums or shafts.

When replacing front panels and
dial scales, all parts should be checked
carefully as replaced, to be sure that
they do not introduce any binding.

Power Supplies in Comm Receivers

Power supplies in most of comm
sets are more or less conventional
straight-ac types, using power trans-
formers, with plate voltages running
from 300 down to 200. Some makers
use the ac/dc circuit in their smaller
models. Inasmuch as the chassis are
usually contained in metal cabinets,
this makes necessary the insulation of
the chassis from the outside of the cab-
inet, and the isolation of the antenna
coil. One must be sure that this in-
sulation is in place, and not damaged
or shorted in any way, to avoid the
possibility of severe shock to operator.
The isolation of the antenna coil pri-
mary winding should be checked, as a
ground here could cause burnout of
the coil when the external ground is
applied.

The Super-Pro sets use a separate
power supply connected by a multi-

*Based on report prepared for SERVICE
by Jack Darr.

conductor cable. This is terminated in
a lashed set of terminal lugs, mounted
on a board, which is connected to a
corresponding set of terminals on the
rear apron of the chassis. Although
this is polarized, so as to make acci-
dental misconnection almost impos-
sible, if one of these sets comes in with
all the tubes blown out, look for signs
of an inversion of this strip. Al-
though, as noted, it is almost impos-
sible for this to happen, it has hap-
pened.

General Hints and Kinks on
Maintenance

A quick condition check can be
made on a comm receiver by connect-
ing it to an antenna and running over
each band, noting performance, sensi-
tivity and calibration; also checking
for signs of home alignment. One
should also check for action of the avc
circuit, and then check all gain con-
trols for quietness and calibration by
tuning in WWV at each frequency
available. In general, it is wise to
look the sets over carefully for signs
of faulty service work, such as bad
solder joints, etc.

The average signal generator is
not quite capable of providing the
extremely accurate signal source re-
quired in comsn set alignment. How-
ever, as indicated, there is an excel-
lent method of insuring absolute accu-
racy for practically any frequency
setting by tuning in the government’s
standard station WV, which is on
the air 24 hours a day, on 2.5, 35,
10, 15, 20, and 25 mc, and can be
heard practically over the entire coun-
try on at least two or three fre-
quencies. The lower frequencies, 2.5
and 5 mc, sometimes are not too
strong in the midwest, but the 10 and
15 mc signals have been reported as
audible practically everywhere. In
addition, WIWV modulates their car-
rier with a standard audio tone of
440 cps (standard pitch A4), and a
time-tick once per second. There’s
also an interruption of this tick at the
end of each minute and five minutes,
and a time announcement every fifteen
minutes.

To make use of this indispensable
medium, the receiver should be set up
and the calibrating adjustments made
using the shop signal generator. Next,
a good outside antenna should be con-
nected to the set and the reception of
WWV checked at all audible points.
Any corrections necessary may be
easily made. Of course, the shop gen-
erator can be checked against the
standard frequency, and any needed



correction made when making the
initial calibration.

It may be necessary to rough-in the
antenna and rf adjustments while the
calibration is being checked, as the
selectivity of the front end may be
such as to prevent any signal getting
through, if badly misaligned. Once the
calibrating adjustments have been
completed, the »f and antenna trimmers
should be checked for proper adjust-
ment at the high end of each band, and
the padding adjustments at the lower
ends. The dual adjustinents will be
found on practically all bands, with the
exception of the very highest fre-
quency band. It seems to be a common
design practice to provide only trim-
mers for these, allowing the capacity of
the coils to take care of the lower end.

Tracking sometimes presents a
problem. This is ordinarily a design
condition. One common cause of mis-
tracking is improper alignment of the
oscillator, setting it on the image fre
quency instead of the fundamental.
This should be checked as outlined, if
any sign of mistracking is noted;
practically all of the better receivers
will track to within .05% over the
entire band on any range. If a 1,000-
ke crystal is on hand, it may be used
for a quick check of tracking and
calibration over each band. Accuracy
of the crystal can be quickly checked
against VWV by beating the crystal
output against the standard, on any
harmonic. Many of these small crys-
tals are remarkably accurate; one was
found which zero-beat with WIW1 on
its tenth harmonic. These are ordinar-
ily used in the signal generator having
provisions for crystal-controlled ourt-
put. However, a Pierce oscillator cir-
cuit can be set up, using practically
any kind of tube and power supply to
supply numerous usable harmonics tor
testing.

TV ALIGNMENT TOOLS

S. B. Valiulis, prexy of General Cement
Manufacturing Co., examining series of
special-purpose alignment tools designed
for TV sets. Five basic types of alignment
tools are included in line: Slug tuners;
unbreakable plastic screwdrivers of vari-
ous lengths: K-tran tools; plastic hex
wrenches; and stud adjusting tools.

INSURE CUSTOMER SATISFACTION ...

MITE

Littly Devd.
COMPOSITION
RESISTORS

® You ean eliminate “call-backs’ and insure customer satisfaction
by standardizing on Ohmite “Little Devil” composition resistors.
These tiny units provide an extra margin of sufety on your repair
jobs. For exaniple, they are rated at 700 instead of the usual 10C
... and they meet all test requirenients of MIL-R-11A, including
salt water innmersion and high humidity tests without wax impreg-
nation. Ohmite “Little Devil” resistors are available in 15, 1, and
2-watt sizes (==57% or =10% tolerance) in all RETMA values.
Order from your distributor, today.

Other Dependable
OHMITE Products

_’Mwﬁ

Type AB Noise-Free Potentiometers BROWN DEVIL Wire-Wound
Resistors

. C N
. Be R‘W WM =8 /" Write for
OHMITE Sl
OHMITE MANUFACTURING CO.

Catalog
DE PE N DABLE RE slsTA" CE u " l's 3642 Howard Street, Skokie, Illinois

{Suburb of Chicago)
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DISCOVER EXTRA SALES. ..
EXTRA PROFITS. ..
EXTRA SATISFACTION. ..

... and, when you get behind this 8-Ball you're back-
ing a real winner! Ward’s famous 8-Ball auto aerials are
styled for beauty . .. engineered to assure best radio reception
. . . designed for easy installation from the outside. Ward of-
fers eye-catching wire display racks, envelope enclosures and
hand-out pieces . . . all planned to help you win extra sales

and extra profits.

GET THIS HANDY kf[/
HOLE SAW o

The end label on every new Ward TCF-3B or
TCF-3C 8-Ball carton is worth money to you. Save
them and get this valuable, hole saw abso-

lutely free. This saw will make it easier for you
to install 8-Ball aerials . . . and faster, too.

Send us only 20 labels from Ward’s
8-Ball cartons and we will send

you this top quality hole saw, ; " v
made to fit any %" drill. It's a

real time saver!

Ask your jobber for
complete information

AUTO AERIALS

Top Cowl or Fender
Mount

MODEL TCF-3C
EIGHT BALL

3 Sections — $6°° Extended
(No Lead-In Extension Required
For Fender Installation)
54 WARD Lead-In.
Bayonet Adapter Included

Canadiam Distributor:
Atlas Radio Corp., Lkd.

I
Toronto, Canada

w n n W PRODUCTS CORP.

Division of The Gabriel Co. * 1148 Euclid Ave., Cleveland 15, Ohio
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UHF/VHF SATELLITES PROPOSED TO SOLVE SPOTTY COVERAGE--Complementing the recent FCC

ruling which would allow the installation of slave ultrahigh transmitters, fed by vhf
or uhf signals, and operated either as auxiliary or new stations, RETMA's committee on
satellite and special service IV broadcast stations issued a report stating that
satellites (formerly called boosters) represented an answer to drooping and wavering
transmission and reception. Such stations, it was noted, would be unattended and op-
erate on the same channel as the mother or controlling station upon which it depends for
all of its program and identification material, and could be tailored to a specific
location, where it is not economically or technically feasible to provide TV service
directly from the primary station. . . . Tests in the South and East have demonstrated
the practicability of these field systems, committee members reported. In the Vicks-
burg area, where a 10-watt unit was used, it was said that the key station obtained an
effective power increase of 200 in shadowed areas and a 23-db improvement in field in-
tensity in at least half of the total receiving area. . . . A typical satellite was
described as one employing a 16-element stacked colinear array with a minimum
gain of 22 for pickup, a corner reflector with a nominal gain of 11 db for retransmission,
and 10-watt power output amplifying system using 20394 lighthouse tubes.

NEW CHAIN STATIONS, operating on specially-assigned uhf channels, originally called
satellites, and now tagged special service outlets by RETMA, would, it was said, per-
form similarly to any TV broadcast station, except that they would not originate any
local programs.

THE COMMISSION's notice and industry's report, it is generally felt, should serve to
spur uhf TV and help develop a diversified nationwide TV service.

HEAVY NEW ENGLAND HURRICANE DAMAGE BOOMS ANTENNA INSTALLATIONS--Service Men in Boston,
Bridgeport and scores of other New England cities found themselves swamped with rush
calls for new antennas and general repairs, when the 100-mile blasts of the recent hur-
ricane subsided. . . . In some cities, shops were obliged to gear up for two-shift
operation, working up until midnight using portable floodlights. . . . In one metropol-
itan area nearly 1,000 antennas were ripped up. . . . Elsewhere Service Men reported
that antenna calls were coming in at a 30-per-day rate, with complete replacements re-
quired on most calls. . . . One distributor declared that he had sold over 700 antennas
within forty-eight hours, and the orders were still pouring in. . . . Even in New York,
particularly on Long Island, the roaring winds left a wild pattern of destruction, re-
sulting in urgent demands for new antennas. . . . In hundreds of communities, calls were
delayed by fallen light and phone poles, disrupting communications. . . . Here and in
other gale-hit towns, where rooftops were also severely damaged by flying debris and
toppled trees, repair has just begun. And many weeks and perhaps months will pass be-
fore it will be possible to complete all the calls and install antennas, leads and acces-
sories that were smashed or swept away during the storm.

74° PICTURE TUBE INTEREST GROWING--The recent development of 2l-inch picture tubes
using a 74° deflection angle instead of 90°, allowing the use of 70°-drive components to
provide a sweep that is said to be nearly as effective as that available in the wider-
angle tubes, has generated substantial interest among set and tube makers. . . . The new
approach, evolved as a compromise measure, to expedite the manufacture of moderately-
priced lightweight chassis, has resulted in a tube that is the same length as the 70°
2l-inch type, although the faceplate is larger. . . . A number of tube makers have an-
nounced production plans for the tube; one has designated it as the 21AWP4. . . . Sev-
eral set makers have said that a general changeover to the new tube will occur during
January '55.
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TRANSISTORS NOW AVAILABLE FOR ULTRAHIGH OPERATION--A new family of junction transis-

tors, operating on an intrinsic-barrier principle, capable of operating on frequencies
up to 400 mc, has been developed. . . . Labelled a germanium-club sandwich, an intrin-
sically pure layer has been added to the basic positive-negative-positive water; this
region in the midst of the transistor is said to permit the faster movement of positive
charges, isolate the input and output areas and reduce the stored energy to make func-
tioning at higher frequencies possible. The increased separation of the input and
output areas were also described as permitting operation at voltages higher than pos-
sible in earlier models. . . . Tiny dots of indium, a low-resistance metallic element
found as an impurity in zinc blends, are connected to the opposite faces of the intrinsic
wafer (n-type) to provide input and output electrodes. . . . When electrical current is
applied to this new type transistor, holes introduced at the positive section at low
voltage spread across the negative region at increased speed. The holes then drift
at maximum high velocities through the neutral region to the output section of the
crystal. There, at greatly increased voltage, they are collected to provide useful
power output and gain. . . . The new device, like other junction transistors, can
operate at extremely low power, but unlike earlier models, it can also operate at rela-
tively high power, perhaps up to a half-watt.

PRODUCTION-LINE NINE-TRANSISTOR PORTABLE DISPLAYED--A completely-tubeless portable
using nine transistors that it is expected will be available as a consumer item this
fall, was exhibited recently during a meeting in the south. Model demonstrated oper-
ated on four flashlight batteries. . . .Commenting on cost, a company spokesman said that
initial models will probably be substantially higher priced than tube-type portables,
but the number of transistors will be eventually reduced, perhaps to seven, and costs
reduced accordingly.

TV TUNEUP CAMPAIGN SET FOR FALL--A consumer-aimed promotion program designed to
help TV Service Men alert set owners to the benefits of periodic tuneups has been initi-
ated by a leading tube and set maker. . . . The plan, spotlighting a Fall IV Tuneup
Special, will revolve about seven check points which can be made in the home without the
removal of a chassis: Adjustment of focus, agc, frequency and horizontal and ver-
tical-linearity controls; inspection and adjustment of tuner oscillators; and a per=-
formance check of the low-voltage rectifier and power-output tubes.

LIEBOWITZ NOW NETSDA PREXY--At a meeting of the National Electronic Technicians and
Service Dealers Associations in New York, Max Liebowitz was elected president, to
serve until the first of the year. Others named were Dave Van Nest, vice prexy; John
Wheaton, secretary; T. L. Clarkson, treasurer; and Bert Bregenzer, chairman of the
program and steering committee. . . . License bills, pending in New York City and
Pennsylvania, will be reviewed at the next meeting in November.

EIGHT SEMINARS SCHEDULED FOR NATESA CONVENTION--The fifth annual national convention
of the National Alliance of IV and Electronics Service Associations, which will be held
at the Morrison Hotel from September 24 to 26, will feature demonstration-talks on
color, printed circuitry, antenna installation, tape recorders and business methods.
About six hours will be devoted to a series of lectures on color receivers and test
equipment.

FM LISTENING SOARS IN PHILA. . . . SERVICE CALLS JUMP--The FM set, once discarded and
discounted, has become a very popular item because of its noise-free and fidelity fea-
tures. In many cities, Service Men have reported that FM service calls are increasing
constantly. In Philadelphia, where the FM audience is considerable because of the
large number of stations in operation, shop owners described FM as a blessing, for FM
calls kept them extremely busy and out of the red during the usually-dull summer
months. FM, they say, is no longer a forgotten medium, but rather a very active one,
truly a favorite master now.--L. W.
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LEADING TV
SET MAKERS PICK

\! "
CBS-COLORTRON

LEADING BIG-SCREEN COLOR TUBE

. . . for Biggest Picture
. . . for Superior Performance
. . . for Delivery NOW!

205 SQ. INCHES
OF PICTURE

HOW '205" ACHIEVES BIGGEST PICTURE
As its name implies, picture area of 205" is a
big 205 square inches. The “205” achieves this
m}?mmumhguhzathn offscrgenl area: 1. }d3'y The CBS-Colortron “205” is foday traveling in freight cars and trucks to the
xr_’ecoﬁoggﬁpmlsci dgrcl)?tén%vgd ftgézo (Z)r }gcreeé?n ; - nation’s leading TV set manufacturers. It was chosen by them, because of: The

ecLly on oL cu ice. o, By using “205’s”" larger 205-square-inch screen. The ‘“205’s” over-all superior performance.

le, ligh ht shad k. 3. B

simpee, ght-weight shadow mask. o. BY po- The “205’s” easier circuit adjustments. The “205’s’" absence of ‘‘pincushioning”’
sitioning the three mask supports above and . - e B S . o ]
below the desired screen area . . . where the and other distortion. And the “205’s” availability in production quantities now!
screen 1S mfkgd off anyway by the set m%l;)‘?f BIG-SCREEN COLOR TV IS HERE . . . today . . . at CBS-Hytron. Original . . . simple
tcf):rcr)nittzl?uﬁl ‘I:at:::ieus: (;‘f S(?_zgga ratio. This ... functional . . . advanced design of the “205”" made this possible: 1. With its
p ’ ’ curved screen-mask construction. 2. With its maximum use of the screen area.
{h 3. With its electromagnetically converged three-beam electron-gun assembly.

»

-

o A

0

i

And CBS-Hytron’s huge, new Kalamazoo plant stands ready to step up the
“205’s”" availability when
. needed. Yes, youcan look “ "

’ W ... FREE “205" DATA [ ==
. to CBS-Hytron as the e =

leader . . . and major Keep abreast of big-screen color TV, | J
producer of big-screen Four-page sheet on CBS-Colortron

“205,” RETMA type 19VP22, contains

(T's CBS-HYTRON FOR NEW color picture tubes. complete data on: Construction . . . op- |
COLOR RECEIVING TUBES TOO eration . . . application . . . installation
TYPE DESCRIPTION ... adjustment . . . electrical and mech-

CBS-Hytron 3A3 Haif-wave, high-voltage rectifier

CBS-Hytron 6AM8 Diode, sharp-cutoff pentode

CBS-Hytron 6AN8  Medium-mu triode, sharp-cutoff
pentode

CBS-Hytron 6BD4A Sharp-cutcff beam ftriode, high- .
voltage regulator 4

anical characteristics. Write for Bulletin
E-227 today!

CBS‘HYTRON Main Office: Danvers, Massachusetts

YTRO

A Division of Columbia Broadcasting System, Inc.

CBS-Hytron 6BD6  Sharp-cuteff r-f pentode color A member of the CBS family: CBS Radio - CBS
dt'amodu'lmor Television - Columbia Records, Inc. » CBS Laboratories
CBS-Hytron 6BJ7 Triple-diode d-c restorer C85-Columbia « CBS International + CBS-Hytron

RECEIVING . TRAMNSMITTING . SPECIAL-PURPOSE TV PICTURE TUBES CRYSTAL DIODES AND TRANSISTORS
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THE IMPORTANCE of the phono needle,
or stylusf, to audio reproducing sys-
tems has increased tremendously in

recent vears. This increased impor-
tance has two causes:

(1) Modern hi-fi audio systemSuare
better able to reproduce the rattles
buzzes, and other distortions that re-
sult, either directly or indirectly, from
worn or improperly designed needles.

(2) The old-style simple steel needle,
which was changed every few play-
ings, has been replaced by assorted
types of semi-permanent needles with
jewelled or metal tips. Phono users
no longer merely ask for needles in
purchasing replacements, but must
usually specify the cartridges in which
they are to be inserted; at the same
time the user is faced with a choice
as to needle tip material, and he must
make a decision as to when to change
the needle. 'Where formerly such a
decision may have involved a fraction
of a penny, to-day it often involves
dollars.

Contact Between Needle and Groove

The tip of a phono needle is not
pointed, but rounded at a definite
radius of curvature. The needle makes
contact with the groove, as shown in

$Both terms are equally correct according to
the American Standards Association.

Fig. 1 (below). Proper {it between needle tip

and record groove. Note that the bottom of the

groove does not touch the needle. Needle tip

size (1 mil or 3 mil) refers to the radius of
curvature.

Fig. 2 (right). How an all-groove needle plays
both standard and microgroove records with-
out touching bottom of groove.

Needle

Roadius of
curvature
of needie tip

Record

Fig. 1, where the bottom ol the groove
does not touch the tip.
There are three sizes of needle tips
in home use: The standard 3 mil
(.003”) radius for 78 rpm records,
the microgroove 1 mil (.001”) radius
_for 33 1/3 and 45 rpm records, and
™ie all-groove tip, which is truncated
rather than sphesicale=®he all-groove
phono needle 1s illustrated|in Fig. 2;
the contact between the needbe and the
groove occurs at the corners, and the
needle tip does not touch the bottom
of the groove in either standard or
microgroove records.

Needle Tip Wear

The old-fashioned steel needly jwas
expected to sink into the groovg/after
a few revolutions of the turntalile/and
to form shoulders, as pictured in ¥ig.
3. This was certainly not very good
for the record, the needle, or the qual-
ity of reproduction, but reproducing
systems were 1ot thien as sensitive to
the type of distortion created as they

(Above)

Needle changing in Webster Electric cartridge
where set screws are used to hold needles in
place. On older models, control lever is re-
moved by loosening set-screw knob and then
removing. Set screw in cartridge is then
loosened to loosen needle. To install new
needle, procedure is reversed. (Courtesy,
Duotone)

. Neadle

Standard
Record

vA_IIbgryoove 3
Needle

Microgroove
Record

A Report on
PHONO NEEDLEM

by WYN MARTIN

Needle Types . Needle-Groove Contact . Tip Wear
Controlling Problems Caused by Needle Wear

are now. Furthermore the situation
was not as bad as it would be if a
jewelled needle tip with shoulders were
used to reproduce a record. As the
steel needle turned in the groove its
corners could be rounded off by the
record, while a hard needle tip with
sharp corners would do more damage.

Modern needle tips are generally
made of osmium, sapphire, or diamond,
these materials being listed in order of
their hardness. They, too, wear down,
and the flats that are created are more
serious than the aforementioned wear.
There is a direct distortion introduced,
caused by the inability of the worn
needle to follow the convolutions of
the groove as perfectly as when the
tip was spherical.

Fig. 4 (p. 60) illustrates the differ-
ence in the vibratory path taken by a
perfectly shaped stylus tip and the path
taken by a tip with a flat worn on one
side. This distortion can first be de-
tected as a harshuness in the higher
frequency components of the record,
especially those at high volume, and
an increased surface noise. As the flat
wears further a more easily defined
distortion develgps, which could be de-
scribgd as rattliig—er=huzzing, and
surface noise_increases.

The direct distortion associated with
a worn needle tip is not the only cffeet

(Continued on page 60)
Fig. 3. Shoulders formed on steel needle. The

needle sinks into the groove and scrapes the
bottom.

Steel Needle

Shoulders

Record
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This fall you'll get more calls for READY g WEREADY

TRADE-mMARKS

—

“EVEREADY" portable radio batteries ——[Ge= &2
S7OCK P TODAY/ N |

Fall is good radio-listening time. This means bigger
battery sales as your customers tune in their portable
radios to the World Series . . . the big football games. ..
their favorite musical programs.

With a battery-operated portable, the listener takes his
entertainment with him wherever he goes.

Get this extra business. Display portable radios and IDEAL
“EVEREADY” batteries now. Make extra profits by BATTERY
reminding your customers to buy battery replacements.
Be sure you have plenty of the popular types of COMPLEMENT
“EVEREADY” radio batteries on hand. Order from GIVES
your distributor today.
—— BALANCED
“"Eveready’’ and ''Nine Lives'’ with the Cat Symbol are registered trade-marks ;
of Union Carbide and Carbon Corporation BATTERY
NATIONAL CARBON COMPANY LIFE
A Division of Union Carbide and Carbon Corporation
30 East 42nd Street, NewYork 17, N. Y.
District Sales Offices: Atlanta, Chicago, Dallas, Kansas City,
New York, Pittsburgh, San Francisco
IN CANADA: Union Carbide Canada Limited, Toronto No. 437
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to build my Electronics Business on

DELCO and UNITED MOTORS SERVICE

DIVISIONS OF

There is no substitute for experience.
Especially in a business as changing
and fast-growing as the electronics
business. Through experience, elec-
tronic parts distributors have learned
that it pays to deal with names you
know—solid names like Delco and
United Motors Service that have long
been respected for dependability and
business integrity.

Follow the lead of successful electronic
parts distributors, build your business
on a firm foundation that offers these
exclusive advantages to the industry:

A GENERAL MOTORS PRODUCT

GENERAL

MOTORS CORPORATION

ONE SOURCE — Delco offers special application parts as well as complete
coverage of the most important universal parts groups.

ONE POLICY—A single sales policy for all electronics parts eliminates the
confusion of dealing with many manufacturers.

ONE BILLING OPERATION— Means fewer records to keep, fewer purchase
orders; cuts bookkeeping time and costs to a minimum.

READY-MADE MARKET—In addition to universal replacement parts, Delco is
the sole source for original equipment replacement parts on all Delco radios.

TECHNICAL ASSISTANCE —Current bulletins and field schools play animportant
port in keeping the industry well posted on new developments.

DISTRIBUTION—United Motors Service maintains 21 strategically located
warehouses to assure ample supply of all parts.

QUALITY —You are assured of uniformity of parts, built to high standards of
production and to exacting specifications.

j
AWITEG S

)

SPEAKERS

H
T

CAPACITORS RECEIVING TUBES

AUTO RADIO AERIALS

>

{m °>\ A UNITED MOTORS LINE

COILS

VIBRATORS

CONTROLS

TRANSFORMERS

PICTURE TUBES SUPPRESSION PARTS
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Fig. 1. Harmonic distortion of an input sine
wave produced by an element of the
reproducing chain.

A

T}ing Time
input Output

Yolue
value

Fig. 2. Deterioration of input transient impulse
by an element of the reproducing chain.

o o !

2

1 % /\/\/

=S
Input Quiput
Time Time

Fig. 3. Intermodulation distortion of an ele-
ment of the reproducing system which pro-
duces spurious frequencies.

Fig. 4. Vibration cycle of a speaker dia-
phragm, and breakup of a poorly designed
diaphragm.

Piston
" Action

Cone ™
Breakup

*Prepared by Abraham B.

Cohen, Umversity Loudspeakers,
Inc.; based on a talk entitled
Putting Color in Sound

presented at recent CRTSA color
TV symposiumn in Philadelphia.
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Part Il of a Series of Progress Reports*:

Component and System Distortion Factors . . .

Role of the Loudspeaker in the Audio Chain

DisTorTION 1n audio systems may he
due to several factors. In some in-
stances, as illustrated in Fig. 1, the
trouble has been caused by an
improperly aligned amplifier into
which a pure sine wave was fed. This
is a condition one must try to avoid.
We must strive for purity of output,
and true reproduction of tnput rather
than production of spurious effects.

Another illustration of what a
reproducing system can do to an
original tone appears in Fig. 2. A
sharp fransient is shown on the left;
a waveform with sharp rise time and
sudden decay time. If, however, the
system 1s such that it cannot ade-
quately reproduce or follow a sharp
waveform such as this, but repro-
duces it with a trailing wave form, as
shown at right, then these sounds,
which normally would sound crisp and
sharp and staccato, hecome muddy and
barrelly. They do not have the dis-
tinctness of the original musical tone.
The sharp strike of a wooden hammer
on the bars of a xylophone may sound
like a soft swipe of a felt hammer on
a marimba ; the crisp pluck of a guitar
string may turn into a slide Hawaiian
guitar; or the pedal-damped tone ol
the piano could continue to ring long
after the original sound has stopped.
These are the effects of poor transient
response.

Intermodulation Distortion

Another defect of reproducing svs-
tems is intermodulation distortion,
as shown on Fig. 3. Intermodulation
distortion can occur in any repro-
ducing instrument, whether it be an
amplifier, tuner, pickup, or in a loud-
speaker, if non-linearity exists in the
system. Intermodulation distortion is
the production of additional fre-
quencies over and above those which
have been fed into the system. Thus,
as Fig. 3 shows, the introduction of
the two widely separated frequencies

(indicated on the left) into a system
which, due to non-linearity, introduces
intermodulation distortion, reproduces
the two original frequencies plus some
third and, perhaps, more frequencies
as shown on the right in the illustra-
tion. This is equivalent to, one might
say, a violin and a bass violin playing
together and giving birth to still an-
other instrument which never existed
in the first place. This is intermodula-
tion distortion.

These, then, are some of the types
of distortions which can occur in
reproducing systems and which one
must religiously try to avoid, lest we
change the musical color that the
original presentation was intended to
convey to us. We want the purity of
the musical tone; the purity in all of
the complexity of the musical tone.
We want the sharpness of the re-
sponse; we do not want any spurious
notes which did not originally exist.
If these criteria can be obtained in a
system, the result will be a musical
reproducing system which will be
more colorful, more pleasing to the
ear, and smoother to our nervous
systems.

Unfortunately, the loudspeaker, a
key factor in the audio system, has not
received sufficient attention from
Service Men. Too often we have been

(Continued on page 61)

T Presented as a service to industry,
in cooperation with the Audio Activ-
ities Committee (through its Promeo-
tion and Public Relations Subcommit-
tee) of the Sales Managers’ Club,
Eastern Division, who have arranged
for members of the audio industry to
contribute authoritative data on all
phases of audio in which they are
most expert. Comprehensive articles
will contain technical and merchandis-
ing information on amplifiers, pre-
amps, speaker enclosures, speakers,
turntables, record changers, cartridges,
needles, arms and accessories, record-
ing discs and tapes and accessories,
tape recorders, special output trans-
former kits and tuners.
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G-C TUNER-KLEEN'R  For every Stand- 6-C SPRA-KLEEN The original power G-C PORTABLE WIRE REEL New, con- C-C SPEEDEX WIRE STRIPPERS New
ard Coil tuner. Cleans both sta- spray electrical contact cleaner and venient way to hondle wire «oiled automatic 766" series has delayed
tionary and rotary contacts at every lubricant. Eliminctes noises in TV on spools. Just slip spool ontc reel return action to prevent crushing of
twist of the channel selector. Zasy tuners, contacts, controls, relays and and pull out what you need. No fine stranded wires. Easy to use,
to install, means extra p-ofit, better switches. MNo waste, no need 1o more twisted or tangled wire when with easy-grip handles for easy
reception. remove parts. you go out on a job! operation. Interchangeable blades.
No. 9132 i, Net $1.00 No. 8466 6 oz. can. Net $1.00 Ne. 2111 ...Net $2.40 Specify wire size.

Series 786 (12 models). ..Net $4.95

Save time... Save money... Speed up your service work!

727 SERVICE AIDS

AT LEADING PARTS DISTRIBUTORS EVERYWHERE

/f

d
6-C DELUXE ALIGNMENT TOOL KIT G-C GENERAL SKRATCH STIK Easy to 6-6 “TUX"” TOOL KIT Made of re- G-C [LLUMINATED [NSPECTION MIRROR
Hendy roll type case with 16 most- use, in handy corry.-with-you cose. markable new “Alathon’ polyethy- Penlight batteries make this too!
used tools. Tool tips are extra thin, Removes scratches on walnut, ma- iene. Flexible, tough, will not losa indeperdent of cords or connecticns.
of best grade hardened spring steal hogany, sak—all shades and cclers. shape. Keep your fools with you, Adjustable ¥ hinged mirror mounted
for long wuseful service. Value of Avoid embarrassment on the job your tape on a chain. Lightweight. to &'‘ transparent lucite rod. No
tools sold separately $15.00. . wipe Skratch Stik on that No. 8943.......................Net $2.37 shock. On-cff switch. Length 124",

No. 8280... ... _Net $7.74 accidental scratch! Bulb, less batteries.

No. 909..... oo Net $0.30 No. €725, .Net $1.95

G-C COMBINATION LEAD-IN TUBE AND LIGHTHING ARRESTOR

Simplest feed- i . i 3%
implest feed-thru idea you ever saw. Drill % FREE Your copy of the big, illustrated

hole, Il to 16" and i t. Arrest
ole, any wall wp to and inser rrester on L o calqlogh Send! pasteard rodoy!

outside, wall plug inside. A new G-C exclusive!

No. 8é41...... . cvveemeee . Net $2.37

GENERAL CEMENT MFG. cO. [/ 4a @) —

919 TAYLOR AVENUE <« ROCKFORD, ILLINOIS



99 other patents applied fot.

5
Potent No's 2,566,287 2,630,531 2,055,

FINCO 400-SA

\ YR 3
FEATURING m‘w FULL DIMENSIONAL SCREEN

The engineering masterpiece of the antenna industry! The sensational, new Finco
400-SA eliminates rear signal interference {adjacent and co-channel), ghosts and
electronic noise — delivers famous Finco high gain for clear, sharp pictures in the
SUPER fringe area on all channels, UHF and VHF. The special electronic FRO-BAC
screen has 80 sq. ft. of highest efficiency, FULL LENGTH reflector surface. Pre-
assembled for quick installation.

FINCO 200-A

The ideal antenna for “‘in-between areas™ . . . (too far out to use “Local” type
antenna, too close to warrant use of a super-fringe antenna). The new Finco 200-A
combines basic, double CO-LATERAL* design with exclusive Finco electronic patents to
deliver unbeatable guin and performance in the Semi-Fringe area on all channels,
UHF and VHF. Completely pre-assembled,

FINCO 200-SA

The Finco 200-SA was engineered specifically for the “in-between”, semi-fringe areas
where a FRONT-TO-BACK problem exists. The special FRO-BACfull dimensional screen elim-
inates rear signal interference, ghosts and electronic noise. This antenna delivers recep-
tion power that cannot be matched by ordinary antennas. Completely pre-assembled.

NIRRT

N ‘ MODEL 14-S

rade marks of the Finney Company.

Registrotion No's, 559,104 575,345 CONVERSION KIT
Copyright 1954, The Finney Co. FRONT-TO-BACK PROBLEM IN

YOUR AREA??? MANY FINCO

T h e F I N N E Y 400-A INSTALLATIONS???

This kit contains special electronic

FRO-BAC screen and stainless |
c om p an y steel hardware for quick con- |
Dept. S-94 version of models 400-A and |

4612 ST. CLAIR AVENUE ® CLEVELAND 3, OHIO 400 to model 400-SA.
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Single-needle dual-voltage cartridge for
either 78 rpm or three-speed use. For
high voltage applications it develops 5
volts at 78 rpm or 2 volts at 331/3-45
rpm. Using shunting capacitor furnished
with cartridge for low-voltage use, unit
develops .75 volt at 33 1/3-45 rpm or 1.5
volts at 78 rpm. Weighs 7.25 grams. (Model
WX; Webster Electric.)

Single needle cartridge, said to develop .6
volt at 331/3 rpm and .8 volt at 45 rpm
with 7 grams tracking pressure and a cut-
off frequency of 10.000 cps. Fits any
standard %" RETMA mounting, RCA 45
rpm or Columbia 33 1/3 players. (Model
GX; Sound Sales Division, Webster Electric
Co., 1900 Clark St., Racine, Wis. Data in
Bulletin Y F4))

Dynamic speaker, equipped with a 30’

cord, that clips to television or radio set

speaker terminals, designed to bring sound

to hard-of-hearing at normal distance from

set. (Wright-Zimmerman, Inc., New Brigh-
ton, Minn.)

A two-way system with separate woofer
and tweeter. HF unit handles frequencies
above 2000 cycles. An HF balance con-
trol is located on the side of the cabinet
to adust high-frequency response to par-
ticular room acoustics and personal pref-
erence. Impedance, 16 ohms; power rat-
ing, 25 watts. (Concerto model with P12-
NLI2" ¥ and RP-102 hf units: Jensen
Manufacturning Co.)

Replacement speakers for home and auto
radios and TV chassis. One model is a
61%2” pm type, for service in table model
radio and TV receivers and in centralized
sound systems; other is a 6 'x 9" pm type
for use in auto radios and home music
systems. Both speakers utilize standard
RETMA mounting dimensions. First type
incorporates a 2.15-ounce Alnico V mag-
net, a 3.2-ohm voice coil, and a universal
flange for mounting a wide range of
transformer sizes. Other type has a 3.2-
ohm voice coil and an Alnico V magnet
weighing 2.9 ounces. (Models 220S1 and
21851; RCA)

Bass reflex corner baffles featuring a
woven plastic grille which covers entire
iront of the bafile except for a narrow
edge. A tull-size piece of hardboard
under the grille cloth is cut for the
proper speaker opening. Hardboard is
said to offer advantages over plywood in
that it is not subject to warpage and has
better acoustical properties. Available in
seven models for 4 and 57, 67, 8,
10” and 12" speakers. (Models WB-4/5A,
WB-6A, WB-8A, WB-10A, WB-12A, CB-8A,
and CB-12A; Argos Products Co., 4753 N.
Broadway, Chicago 40, lIL.)

Trio of crystal cartridges claimed to re-
place 210 cartridge types. One is a Dual-
Voli, Dual-Weight model designed to re-
place steel or aluminum case cartridges,
of either high or low ouput; next is a
Muted-Stylus Dual-Weight cartridge (dual
weight is said to make it possible to re-
place either aluminum or steel case cart-
ridges, without adjusting tone arm bal-
ance). Third model uses pin jacks to
eliminate threading of leads through tone
arm. (Models W78, W68 and W70; Shure
Brothers, Inc., 225 W. Huron St., Chicago
10, 1)

Ceramic and crystal hand microphones,
housed in plastic cases. Output of the
crystal model said to be—46 db: ceramic,
—53 db. Frequency range of the former
is 30 to 10,000 cps. while the range of the
ceramic is 30 to 8,000. (Model M10l and
M102; Astatic Corp., Conneaut, O.)

Phono repair service kit designed to help
the Service Man increase his sales of
phono and replacement parts. Features
hinged clear plastic box, in which re-
placement cartridges can be placed, and
cartridge replacement chart, plus gummed
labels for Service Man’s identification and
phone number. Labels can be wrapped
around each cartridge installed in the
serviced phono as a permanent reference
{or the customers’ future needs for repairs.
(American Micrephone Co., 370 S. Fair
Ocks Ave., Pasadena 1, Calif.)
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Automatic Control of Audio Level in Auto Radios*...TV Line-Voitage Control }

by T. L. GILFORD

AuToMATIC volume control or elec-
tronic control of the audio level of a
program has been sought for a long
time for auto radios.

In the past. such control of gain
based on the variations in strength of
the received signal, has been applied
to the rf portions of the radio circuit
only, and the resulting control of the
audio level often has been only par-
tial. This type of control might best
be termed automatic gain control,
rather than the common designation
of avc. Now, it has become possible
to combine the gain and volume con-
trol to provide a substantially flat level
of output at anyv listening volume;
Fig. 2.

To achieve such control of the audio
levels electronically in auto radios,
where signal strengths vary consid-
erably with stations and with loca-
tions, tube engineers* in cooperation
with set company engineers' have
designed and developed a miniature
variable mu pentode. This tube, used
in the driver stage of the audio aampli-

fier, has a variable bias supplied tv the
grid varying the gain or amplitication
of this stage inversely as the bias sup-
plied. This voltage, obtained irom the
demodulator and proportionate to the
received signal, as in a conventional
avc circuit, serves to maintain the in-
put to the audio amplifier essentially
constant,

Line Voltage Stabilizersi

IN THE DISCUSSION of the construction
of static-magnetic voltage stabilizers,
which operate on the constant voltage
principle, last month, it was reported
that the primary of the stabilizer is
connected across the normal 115 = line
through a normally open relay. How-
ever, the inrush current of the set
causes the relay to become ecnergized,
closing its contacts and therehy
placing the primary of the stabilizer
across the 115 ¢ line, and its second-
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IMotorola Volwmatic.

To Output
Tube *Tung-Sol.
S
>
s
<> 2By Sola engineers.

(Right)
Fig. 1. Schematic of
Sola TeleVolt.

AVG to
IF and RF
> B+
-~ (Left)
Fig. 2. Circuit of
= Motorola  volumatic
system.
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ary across the input to the television
receiver.

The secondary is loosely coupled to
its primary with a magnetic shunt.
The inductance of the secondary coil
and the capacitance of the capacitor
across the coill form a tank circuit
which is tuned to resonance. This
resonant circuit develops maximum
current which saturates that part of
the transiormer core. Since the core
section is saturated, the secondary will
not fluctuate with fluctuations in the
primary, but will remain constant. The
device will not only regulate gradual
line voltage swings, but also the tran-
sients which are primarily responsible
for picture jitters.

How does the TV set owner feel
about the need for correcting voltage
input to TV receivers?

There is a definite need for voltage
stabilization. That need is not gov-
erned by a desire for fine reception
quality. It is simply a question of
whether or not the receiver will oper-
ate.

To test the awareness of the average
TV set owner to poor line voltage
effects on performance, a TV voltage
research study’® was conducted in a
small community in Northern Illinois.
Line voltage, supplied by a municipally
owned power plant, was known to be
poor here.

The conclusions of the test showed
that most TV viewers were not too
critical of picture quality. They were,
however, severely critical of poor per-
formance such as loss of horizontal
and vertical hold and very poor video
and audio. They were not too con-
cerned about below average focus,
contrast and linearity until these con-
ditions became extreme.

It was concluded from this study
that TV reception was, on the main,

(Continued on page 72)

*From notes supplied by Albert Arnold,
Motorola auto radio engineer.

IPrepared by Sidney Clayton in co-
operation wilh the engineering depart-
ment of the Sola Electric Company.
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Based onthefamous University model
WLC Theater Svslem used se success-
fully and extensively in deluxe sta-
diumand ousdeocrtheaterinstallations
. . . auditoriems. expositiors. concert
malls and etker important applica-
tions where only the highest quality
equipment is aoceptable —University
engineers naw bring you a smaller,
compact versiom—the BLC—for gen-
eral application in public eddress
work. The BLCisthe New stand-

ard for both voic2 and musik,

indoors and outdoors. The

BLC is now yowrs, at _-—

the low low prize of

WITH

.r(ﬂ‘—

ONLY

$75

LisT/

SPECIFICATID ~$ N

Response 79-15,000 cps
Power

Copacity i5 watts
impedance 3 ohms
Dispersiomn 120 degrees
Mounting

180° adju-tec ale "'U" bkt.
Dimensiors
22% d an es=r, 9"’ depth

Beiter Lows: BALANCED "COM-
PRESSION''TYPE FOLDED HORN
starting wit1 eightinch throat ana
energized by top quality low fre-
quency "'wcofer’” driver provides
more lows than other bulky designs.

Better Highs: DRIVER UNIT TWEETER
with exclusive patented ‘‘recipro-
cating flares' wide angle hora
fransmits more highs with greater
uniformity . . . high frequency
response that you can hear!

Ask your distsibutam for a conviming
demonstration, and HEAR T4
OIFFERENCE !

Write Desk No. 12 for
Full Descriptive Literature

2l F- VL S W DIFFERENCE ,
MAKE g/ P.A.

A HI-Fl INSTALLATION

. FULL RANGE
WEATHERPROOF
COAXIAL
SPEAKER

More
Efficient:
DUAL RANGE
THEATER TYPE SYS-

TZIM permits uncompro-
mising design of the
"wxofer' and "tweeter" sec-
tions for yreatest efficiency. Hear
it peretrcte noise with remark-
able fide ity and intelligibility.

Less Dizsorkion: SEPARATE LOW AND

HIGH FREQ_ENCY DRIVER SYSTEMS with

electrical crossever reduces intermodulation

and acoustic phas2 distortions common to

othar systems wnich attempt to use two dif-
ferent horns on a single diaphragm.

Mo-e Compact: EXZLUSIVE WEATHERPROOF
DUAL RANGE COAXIAL DESIGN eliminates
wasted space. Zep'h of BLC is only 9''; can
be mounted am where, even flush with wall
or ceiling.

More Dependade: EXPERIENCED MECHAN-
ICAL ENGINEERING AND CAREFUL ELECTRI-
CAL DESIGN me2t the challenge of diversi-
fied applicaten and environmental
hazards. Rugged, and conservatively
rated—you cam rey on the BLC.

LOUDSPEAKERS InNc.

80 SOUTH KENSICO AVENMNUE

WHITE PLAINS, N. Y.
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sible. Two things can be done; the
conditions of use can be made such
that needle and record wear is no
greater than it has to be, and needles

‘ : # les ' | can be replaced before they are able to
oy | : y o | do significant damage.

Needle tip wear is the direct result

DIAMONDS ARE

of friction with the record groove, and

D/AMO/VD_ KNOWN AND TREASURED FOR 2,500 YEARS _ ‘ it 1s to be expected that the greater the
vertical force on the needle the greater

HAS ONLY TWO CONSUMER USES: ONE IS JEWELRY, 2 i on e jrede e sriue!

THEOTHER IS THE PHONOGRAPH NEEOLES | however, must have a certain amount

of weight on them. Needles are sub-

ject to lateral forces pressing against

the sloped groove walls and tending to

unseat them, and unless a certain mini-
' mum vertical force is maintained the
stylus will lose momentary contact
with the groove walls, or actually
jump the groove.

, W A E | The cartridge manufacturer specifies
LeALE CON Uses;giool;ﬁ'z\::ZA(:/‘;.LYB;ENOA:\-ARDGE | the weight required on the cartridge
SCALE CONSUME during play, usually in grams, as
FROM THE MOST VALUABLE OF ALL MINERALS.

tracking force. A phono pickup should
ANEWYORK RECORD <) F™morwic:

QAGI3R

GETTING YOUR SH

RE YOU
" INESS? WRITE TODAY

NEEDLE BUS

rated tracking force, because distor-
tion will be increased, there will be a
250 DIAMONDS A danger of gtoove skipping, and record
WEEK. MANY TIMES the nature of the intermittent contact
THE QUANTITY SOLD between needle and groove wall
Tracking force can be measured by a
JEWELRY STORE.

| It is better, as a matter of fact, to
AS OF 1954, OVER $ 30,000,000 WORTH OF | use a tracking force which is slightly
DIAMOND NEEDLES WERE BOUGHT BY AMERI- | high, than one which is slightly low,
| the intermodulation distortion result-
ARE OF THE DIAMOND ing from insufficient weight on the
S. pickup sets in rapidly with low track-

FOR COMPLETE DETAIL
| a manufacturer specifies a tracking
force of, let us say, 6—38 grams, it has
been found that the higher figure is

REPRINTS OF ARTICLES ON RECORD AND STYLUS WEAR AVAILABLE UPON REQUEST.
good measure. This added force is
insignificant in comparison with many
TETR a D | installations where the tracking force

’ should be.

62 ST. MARY STREET, YONKERS, N. Y. | A second condition which keeps rec-
World's Largest Manufacturers of Diamond Styli | ord and needle wear to a minimum is

never be installed with less than the
STORE SELLS OVER i >
. and needle wear can be increased by
IN THE AVERAGE
gauge.
CAN RECORD COLLECTORS. especially in high-fidelity systems, as
i ing force and is very annoying. Where
best, possibly with an added gram for
Daniond yﬁmwy/&a/&/z Needles éy ..
has been found to be double what it
the maintenance of clean records,

Fig. 4. A —top view of
record groove, with cross-
section of spherical needle
tip at point of contact be-

Phono Meedles

(Continued from page 50)

created, or even the worst effect. The
record groove itself can becomne per-
manently damaged, so that iuture play-
ings, even with a new ncedle, will still
be distorted and will have increased
surface noise.

Measures Taken Against the Effects of
Needle Wear

The distorted reproduction and ex-
cessive record wear described must of

course be prevented as much as is pos- |

60 ¢ SERVICE, SEPTEMBER, 1954

tween needle and groove.
(The different sizes of the
cross-sections represent the
rise and fall of the needle
caused by pinch effect.) The
path traced by the center of
the needle, shown in dotted
line, is an almost exact
replica of the groove shape.
B — same view, with worn
flat on needle tip. The path
traced by the center of the
needle is no longer ac-
curate: position 2 is the
same as the corresponding
position in (A), but the cen-
ter of the needle is shifted
in positions 1 and 3. In
addition, the sharp corners
may cause permanent rec-
ord damage.




wiped free of dust and dirt, and han-
dled by the rims to keep dust-attract-
ing body oils from the grooves. The
needle tends to grind foreign particles
into the record material, a process that
wears both needle and record more
than normally.

[Next Month: Needle Changes,
Assemblies, and Types]

Audio Forum
(Continued from page 54)

prone to consider the speaker as
simply something which has 3.2 or 8
ohms impedance, or is 6”7 or 127
across the face. Actually, the loud-
speaker is perhaps one of the most in-
tricate components in the whole repro-
ducing chain, even though, appear-
ance wise, it may seem to be nothing
but a piece of paper vibrating in free
air. The fact is, the loudspeaker oheys
just as much the laws of physics as
the amplifier obeys the laws of elec-
tronics, and the motor generator set
obeys the laws of electricity. Good
loudspeaker design revolves almost
entirely on the rigidity of the basket,
the strength of the form on which the
voice coil is wound, the mechanical
and acoustical stability of the dia-
phragm, the configuration of the mag-
netic circuit in which the voice coil
rides, holding qualities of cements and
similar matters, At most, there are
only a few feet of copper wire wound
on the voice coil and this is actually
the only electrical component of the
loudspeaker. The rest is purely mag-
netic and mechanical.

Perhaps the most important feature
of the loudspeaker, mechanically
speaking, is the diaphragm or the
cone, as it is more popularly known.
There are hundreds and hundreds of
patents owned by manufacturers of
just speaker cones, which deal with
the paper pulp ingredients which go
into the making of these paper cones;
there are numerous patents concerning
paper cone shapes and the manner in
which the cones are made. This stream
of patents attest to the fact that just
as much research is involved in
modern loudspeaker design, as is
required for the most complex vacuum
tube. We can no more divorce the
loudspeaker as an instrument of preci-
sion from the general train of repro-
ducers, than we can forget the problem
of matched tube characteristics or the
ontput characteristic of a transformer.

Now how does the loudspeaker pro-
duce sound? It makes music in the
same way as a musical instrument pro-
duces sound, with the diaphragm

(Continued on page 62)
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DON'T JUST REPLACE-—

MODEINICE

with wide-range, high-compliance
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CERAMIC CARTRIDGES

Always install a Sonotone, the
original ceramic cartridge—
your customers will love you for
it. Tt will start them on the road
to high-fidelity—and additional
new business for you!

Write for free Sonotone manual today!

New Sonotone Phonograph Modernization Manual -
includes an up-to-date cross reference and phono- ONO

MODERys APH
graph model index, fully explains how to use m"’lﬂno"
Sonotone Ceramic Cartridges. Send coupon below MANya; |

for vour free copy, now!

ELECTRONIC APPLICATIONS DIVISION

SONOTONE CORPORATION

SONOTONE CORPORATION Dept. S
Elmsford. N.Y.

Please send me a free copy of the Sonotone Phonograph Modernization Manual

Name

Address = =

_Stat
City_ P State

b |
N
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“To find and follow

the better way'’:

Complete line of
“Full Vision”
Microphones
D33 Broadcast
D-22 Public Address

Replacement Phonograph
Cartridges b\
)
INSIST ON AMERICAN FOR QUALITY
Send for FREE Catalog 47

menecan, microphone co.

370 South Fair Oaks Ave. * . Pasadena, 1, Calif.
2 .
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Audio Forum
(Continued from page 61)

| vibrating hack and forth to produce a

cycle of alternating air pressure radiat-
ing from the cone. Fig. 4—p. 54 (left)
shows such core vibration, in and out
of its hasket, producing a pulse and air
pressure rarefaction, in front of it
which, in essense, is a wave of sound
radiating from the diaphragm. Now
this diaphragm, of course, is very light
in nature and very thin in cross sec-

| tion. In its vibration, it may have a

tendency to distort or break up; Fig.
4, right. Such break-up is character-

I istic of loudspeakers and diaphragms

which are designed improperly and
cannot carry the complex, sudden
vibrations imparted to them by the
true input signal. Cone break-up is
characterized by a very unmusical sort
of ¢ry in the mid range of the repro-
ducing range of the loudspeaker.
When it occurs, it adds to the sound
originally produced, altering the com-
plexity of the tone by spurious vibra-
tions which changes the original color
of the tone. The true tone is marred
and smeared, as it were, with a dirty
paint brush. This is only one typical
problem in design that must be met
adequately in the manufacture of good
loudspeakers.

But there is more to reproduction

| than just a good loudspeaker. A loud-

speaker, by itself in free air and un-
baffled, is not a good reproducer. We
have all noticed that whenever a

{Below)
Fig. 5. Speaker bafiling, illustrating how an
unbaffled speaker short circuits its acoustic
output upon itself.

(Right)
Fig. 6. How a small flat baffle prevents
acoustic short circuiting of the speaker by a
small degree.

speaker is simply put on the bench
unbaffled (for sake of expediency)
and connected to an amplifier, it does
not sound right. It does not have the
proper low frequency response, and
lacks proper balance of highs to lows
to provide good musical reproduction.
We all know that the speaker must be
baffled in some way for proper per-
formance. Lately, there has been a
great interest in baffles or enclosures.
(An enclosure is something into which
we put a speaker.) Now why does
one put the speaker in an enclosure?
Fig. 5 shows a speaker completely
without baffling, radiating sound into
space. In acoustics, we have the same
circuitry as there is in electronics and
electricity; there are short circuits,
open circuits, shunts and series cir-
cuits. We have the same general for-
mula to solve for acoustic circuits as
we do for any other type of circuits.
In the speaker shown, there is no bar-
rier preventing the sound from sweep-
ing around from the front towards the
back. The speaker is practically
short-circuited on itself, acoustically
speaking, and being short-circuited
itself, there is a lack of power radiated
into space, especially on the low
frequencies.

How can we prevent such a short
circuit? Let us examine Fig. 6, which
illustrates the use of a small baffle,

(Continued on page 64)
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Here's the ideal “all-channel” antenna
for fringe and far fringe reception

THE %ADELCO

/\ﬂ\ UH

T~ :
MODEL DN2 FOR VHF + UHF

x Completely rejects interference
from both back and sides.
x Eliminates co-channel in-erference.

x Front to back ratio far surpasses
any other antenna on the market.

* Superior all-channel gain.
* Completely pre-assembled.

$ 9 5 ‘Trade Mark
34 Registered
LIST Pat. Pending
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The Dragnet
Has Been
Thoroughly
Field Tested

After several years of development
and field testing in all sections of
the country, Radelco now gives you
an antenna that definitely solves
the reception problem in areas
where reception has been found
most difficult.

RADELCO MANUFACTURING CO.
CLEVELAND 25, OHIO

Dragnets are now being
shipped to distributors
throughoutthe nation.
Place your order now with
your favorite parts jobber.
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A New Champion!

(AN = , molded tubular

tops in the
field of

.
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capacitors

* Qutperforms all other molded * Ask your C-D jobber about the

tubulars in humidity tests!

* Stands up under temperatures

up to 100°C.

* You get more for your dollar
with this premium tubular de-
signed and built especially for
replacement needs, with

‘“better-than-the-original”
performance!

CONSISTENTLY DEPENDABLE

CORNELL-DUBILIER

There ure more C-D capacitors in use today than any other make.

PLANTS IN SOUTH PLAINFIELD. NEW JERSEY: NEW BEDFORD, WORCESTER AND CAMBRIDGE. MASSA+
CHUSETTS: PROVIDENCE AND HOPE VALLEY., RHODE ISLAND: INDIANAPOLIS., INDIANA: SANFORD

special “Cub-Kit”!
* * * *

For the name of your C-D dis-
tributor, see the yellow pages
of your classified phone book.
Write for Catalog to: Dept.
S 94, Cornell-Dubilier Electric
Corp., South Plainfield, N. J.

AND FUQUAY SPRINGS. NORTH CAROLINA. SUBSIDIARY RADIART CDRPORATION. CLEVELAND. OHIO

Audio Forum

(Continued from page 62)
suchh as many of us have used many
times. A speaker is mounted simply
on a small board and hung up in the
corner of the shop to serve as some
sort of a monitor. Such an installation
provides better sound than a speaker
sitting on the bench. Why does it
sound better? A longer distance has
been introduced for the sound from
the front to get around to the rear
before it can cancel itself out. We
have baffled the sound, put something
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in its way, and removed some of the
short circuit.

An even longer baffle is shown in
Fig. 7. Again, the short circuit has
been removed even more and we get
into more reasonable circuit constants,
where the loudspeaker has a reason-
able load into which to work, and
where it can develop radiated power
without being shorted. This particu-
lar baffle is typical of many found on
the market today. It is, perhaps, the
simplest type giving fair reproduction,
but it is not a good baffle in any sense
of the word. Full utilization of the

speaker is made impossible by this
sort of open baffle. There are other
types, such as the bass reflex, horn-
loaded type of cabinets, or other
specialized designs that insure better
results. All of these baffles have one
primary purpose; to provide good low-
frequency loads for the loudspeaker.
It is the proper functioning of the
baffle in the low-frequency end which
adds to the full-bodied reproduction of
music, and if this baffle is inadequate,
then reproduction will suffer.

The open back type of baffle found
today on many TV sets does not seem
to provide the adequate results which
should obtain from the hi-fi FM
signals sent out. The output sections
of many TV models have single stage
outputs and use a small utility type
of output transformer, which cannot
do full justice to the full fidelity of
which the TV-FM sound is capable.
In such installations it is verv desir-
able and profitable for the Service
Man to improve the receiver’s sound
or to give birth to the desire for better
sound. Knowing all of the character-
istics of the reproducing elements that
enter into the good design of loud-
speaker systems simplifies such an
assignment. Let us now examine the
major element in the system, the loud-
speaker.

Well-balanced and full-bodied music
can be obtained in the concert hall by
an ample and adequate orchestra; so
in the reproduction of music, good
reproduction calls for adequate and
capable loudspeakers. In many ways,
the selection of loudspeakers for high-
fidelity installations should be made
on the same basis as the organization
of an orchestra; as, for instance, in
the number of musicians the budget
Fig. 7. A long open back baffle, as shown

here, is a better acoustic load than a short
baffle. but still is not optimum baffling.
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will allow and the size of the hall that
the orchiestra can hold. The choice of
a loudspeaker or a loudspeaker svstem
depends on similar factors:

(1) The range of the instrumenta-
tion that one desires to reproduce.

(2) The budget allowed to huild
this acoustic orchestra to reproduce
the music,

(3) And the size of the hall of the
enclosure into which this loudspeaker
or the loudspeaker svstems are to be
installed.

Device designed to neutralize dust col-
lected on record. (Stati-Mute; Eby Sales
Co. of N. 130 Lafayette St., N. Y. 13.)

Audio connectors with molded-on insula-

tion to protect soldered joints. (Supplied

with 27, 5 and 7’ lead lengths; V and H

Sales Co., Long Hill Branch, Bridgeport,
Conn.)

Variable af time delay which can be used
to phase speakers in audiforium, stadiums,
and other large areas, where objectionable
echoes exist. Opposite effect also may be
obtained, especially where introduction of
a slight echo would greatly enhance the
acoustical properties of the area. By exag-
gerating time delay, interesting effects
are obtainable for broadcast studios, re-
cording purposes, etc. Frequency response:
40 io 12,000 c¢ps. Input impedance is 600
ohms: choice of 600, 8 and 3.4 ohms for
output impedance. Output power: 25 watts
maximum for speaker drive. (Echo-Vox;
Kay Electric Co., Pine Brook, N. ].)
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The MODEL W63
replaces 41 Crystal Cartridges made
by the five leading manufacturers.

The WGS is a "Muted Stylus” type, Dual-Weight Cartridge. The dual weight makes it
possible to replace either aluminum or steel case cartridges—without adjusting tone-arm
balance. With weight slug net weight is 25 grams; without weight slug net weight is 12
grams. The W08 is equipped with the famous AG2A silent-tracking, “"Muted Stylus” needle.

STANDARD CARTRIDGE FOR 78 RPM RECORDS
T

NET
WT: -
Dual Weight
25 grams or
12:grams

The MODEL W78
replaces 149 Cartridges made by the
five leading manufacturers.

Model W78 is a Dual-Volt, Dual-Weight Cartridge—so versatile it replaces 149 other
cartridges! This cartridge alone will become a sensation overnight—because it replaces steel
or aluminum case cartridges, of either high or low output! The W78 provides the broadest

| coverage at the lowest investment—only $5.55 list.

General Information: With weight slug, net weight is 25 grams; without weight slug,
I net weight is 12 grams. In addition, Model W78 has a capacitor, furnished as an accessory.
| Without capacitor, output is 4.0 volts; with capacitor, output is 2.0 volts.

STANDARD CARTRIDGE FOR 78 RPM RECORDS
| AN -

Dual Weight
] 25-grams or
| . : X i F 12 grai

The MODEL W70
replaces 20 “‘Special’” Cartridges.

Model W70 is a completely new cartridge in the Shure line. It replaces all the Webster
“CX" and “C" Series Cartridges, comes equipped with all the necessary accessories. The
W70 is more than an adequate replacement: it is an improvement, because it uses pin
jacks—doing away with laborious “threading” of leads through the tone-arm.

ALL PURPOSE SINGLE NEEDLE CARTRIDGE FOR 33!4, 45, 78 RPM RECORDS

SHURE
TYPE LIST NEEDLE
PRICE N
{ off D,
@l
>
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CORNER REFLECTOR

Here is the fastest-to-install antenna
that you will ever handle! The new
LicHTWEIGHT UHF Corner Reflector is
ingeniously designed so that when the
two reflector screens are opened like a
book the element snaps out automati-
cally The antenna is then easily attached
to the mast (with two sturdy mast
clamps) and installed in a matter of
seconds!

The electrical characteristics of the

new LIGHTWEIGHT Corner Reflector are
excellent. The gain rises from 8 db to
1215 db across the UHF channels, more
than enough gain to provide sharp, clear
pictures in weak signal areas. Directiv-
ity, as on all AMPIENOL antennas, is ex-
ceptionally fine. There is one strong for-
ward lobe that makes antenna/station
alignment easy for the installer.

With the addition of the LicuTWEIGHT
Corner Reflector to the ampHENOL line
of quality antennas, AMPHENOL now of-
fers every installer a quality choice of
UHF Corner Reflectors—the new 114-
093 ricuTwEIGHT and the “king-size”
model 114-058 Corner Reflector, previ-
ously in production.

AMERICAN PHENOLIC CORPORATION
chicago 50, illinois

in canada:

AMPHENOL CANADA LTD.

the
QUALITY
antenna
line
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Associations

FRSAP

EpucatioNaL ProGgraMS, ANTI-BAIT ADVERTISING, AND
Price RaTE ScHEDULES, have been highlighted at recent
meetings of the Federation of Radio Service Men’s Associa-
tions of Pennsylvania.

Group’s educational chairman, Art Guild, of Williamsport,
detailed a service course plan for upgrading of Service Men
i each chapter. It was reported that local groups would
ask the cooperation of the Board of Education or local trade
schools, to help them begin the service course series.

An anti-bait advertising ordinance, which can be submitted
to local municipalities for enactment, as well as forms and
procedure outlines which could be used when investigating
misleading service ads, were also described at a meeting.
Chapter reps were also given instructions on how to forward
names of those who ignore City, State and Federal tax and
business requirements to local State sales tax offices, mercan-
tile or business tax headquarters and income tax bureaus.

Wilkes-Barre area group reported on a local price-rate
schedule as a result of a survey made throughout that city.
Copies of the report were given to delegates from other
chapters for further study and possible use in their respective
areas.

* ok ok

RTG, L. L

In A recent issue of The Guild News, published by the Radio
Television Guild of Long Island, Jack Wheaton, ESFETA
prexy, discussed the association’s place in the electronics
industry, and the ultimate goal of associations.

Wheaton felt that . . . “the most important goal to be
accomplished is an adequate presentation of the problems
concerned in radio and TV service to the consumer, for

television troubles?

read
about

ASSOCIATION OF
TELEVISION \§

SERVICE
COMPANIES

’YOUR EMBLEM of INTEGRITY
ATSCO | &ricten DOUBLE GUARANTEED

independent rervica companies of
together 1o assure the public

at tair chergar

of ATSCO hos baen thoroughly screcned
cdge of Talewision.

ntegrity of each member ¢
membar company of the ATSCO

TSCO se mpany ya h
aring “know-how' of oll membar companies be-
1.

For T¥
Service,
Catl These
Mamber

\jO\l Comganias

WHY TAKE A CHANCE?
Always Call Your ATSCO Scrvice Man

this ATSCO code protects

OE OF mﬂcsN Jp—
b 1o amuie propee st N Ad, Promoting serv-
ice rendered by mem-
bers of ATSCO in
Greater Cincinnati,
which appeared in
recent issue of the
Cincinnati Times.

Star.

of vemerns fund N <




John Q. Public has been sadly in 1g
norauce, and souetimes deliberately
misinformed as to what to expect
from the equipment he uses.

Jack viewed the Service Man as a
great iufluence oun possible sales, and
repeat sales of a product, as well as
brand lovalty.

\Wide-scale consumer education, he
continued, could best be obtained b
a national group, and also Ly state
groups on a regional level, with the
local association coordinating the two
to see that the best benefits are bein
derived from bhoth programs.

An exchange of information, be-
tween manufacturers and Service Men
was also emphasized by \Wheaton
Keeping the men in service well in
formed on new developments, via lec
tures, is of primary importance, he
said. Much has been done, but much
more still can be done.

* X

ECTRA
A 5-PoINT code ol ethics, of the newl
formed Erie County TV Radio Asso-
ciation, Iirie, P’a., was outlined re
cently by P. O. Ferra, president.

Group aims to guarantee its radio
and TV work for 90 davs from date
performed and replacement parts for
90 days from date installed: use onl
parts of recognized uality; charge no
niore than list price for parts; keep
charges for labor fair and reasonable :
and perform only such repair work as
is necessary or authorized.

TEN YEARS AGO

AN ORrpEr prohibiting the manufacture
of any replacement parts, except for Vie-
tory line, was revoked. Limitation order
1.-76, curtailing tube production, was also
lifted. The issue featured analyses
of converters, electronic production test-
ing devices, instruments and automatic
record changers. Iront cover con
tained a diagram of a vacuum-tube volt-
meter (Meissner Analyst), using a 6E5
nagic eye as an indicator and a bias pot
calibrated directed in voltage, . . . arry
Byre, ad manager for Joln Meck Tndus-
tries, discussed the Service Man’s future
in receiver sales. He pointed out that
Service Men have a golden opportunity
to turn a service call into sales calls.
Philip M. Pritchard was promoted to
manager of equipment tube sales or the
east central division of Sylvania Electric.

Samuel Ruben was awarded a Certi
ficate of Appreciation from the \War De
partment for extraordinary contributions
to the war effort, and primarily in recog
nition of his invention of a new dry
battery. . Ray R. Hutmacher \vas
named district manager of the Meissner
Manufacturing Co.. .. E. G. Shalkhauser,
Radio Manufacturing Engineers Inc., was
elected chairman of the lilectronic Prod
ucts and Equipment Manufacturers Asso
ciation. Others elected included A
Berman, Shure Brothers, vice chairman
H. A. Staniland, Quam-Nichols, treas
urer; and /. Arthur Kealy, executive sec
retary pro-tem.
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HyCON

M(I)DEL 617

$269.50

You get more for your scope dollar in a Model 617
Oscilloscope, because Hycon'’s special flat face 3-inch
tube eliminates fringe distortion. You pay for
a 3-inch scope—you ger 3 inches of sharp, usable trace.
And this precision scope meets all requirements
for color TV servicing. So before you buy any scope,
compare i to the Model 617 feature by feature.
For full view—full value you'll buy Hycon...setting the
standards “wherg accuracy counts.”

® 4.5 MC BANDPASS WITHIN = 1 DB (VERTICAL AMPLIFIER)
©® HIGH DEFLECTION SENSITIVITY (.01 V /RMS PER INCH)
©® INTERNAL CALIBRATING VOLTAGES
® EDGE LIGHTED BEZEL .
® STURDY, LIGHT'WEIGHT CONSTRUCTION

See Hycon's line of matched, bench-stacking test
instruments at your Electrcnic Parts Jobber's.

Service facilities™in your area.

CO?L Mig. Company

2961 EAST COLORADO 3TREET PASADENA 8, CALIFORNIA

“Where Accuracy Counts”
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"First with the Latest”
in popular
Specific Replacements

ALLDORSON’S

Horizontal Sweep and H.V. Flyback for

CROSLEY ano
HALLICRAFTERS

VERTICAL CHASSIS
17" TV SETS

HALLDORSON FB417
(Rectifier tube not supplied)

SErvICES...
CROSLEY — modet Nos. G17TOBH,

G17TOMH, and GI17TOWH. Replaces
Crosley Part No. 15720-5-1.

HALLICRAFTERS —model Nos. 1773108,

17T310M, and 17T310W. Replaces
Hallicrafters Part No. 55D251.

The Price Is Right—only $8.90 List
AT YOUR DISTRIBUTOR'S . . . NOW

Halldorson FB417 Uses
o

The exclusive plastic-coated
H. V. coil that gives you 4-way
better protection.

Ask for Bulletin No. 118
HALLDORSON TRANSFORMER DIVISION

Gramer Transformer Corporation
2734 N. Pulaski Road . Chicago 39, lil.

Halldorson
ouuanMsmu 191

V
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Color Sweep Checks
(Continued from page 26)

left-hand portion of the sweep has bet-
ter flatness at low frequencies, it is
advisable to tune the generator to util-
ize this sweep, rather than the right-
hand sweep.

Gain Checks of Other Video Circuits

Proceeding with the gain checks, the
gain of the ¥ amplifier in shown in
[Fig. 8; note the substantial ringing of
the I-microsecond delay line. A gain
check of the second chroma amplifier
is illustrated in Fig. 9, and in Fig. 10
the result of a similar check in the [
demodulator circuit is shown. One
must be careful not to be misled by the
use of the term demodulator in this re-
oard, because conventional demodulat-
ing action does not take place; instead,
AM-FM discriminating action is tak-
ing place in a linear circuit.

A gain check of the Q demodulator
is illustrated in Fig. 11, and Fig. 72
shows the gain of the [ amplifier.
Gain of the red matrix is shown in
I'ig. 13. (Figs. 8 to 13 are on page 26.)

[Next Month: 1-Q Demodulator-
Operation Analysis]

e Lratee .
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GET INTO THE
HI-FI PROFIT PICTURE

e .
HI-FI PROFIT
11n¥, 2132 i AR XXRX
28 -s
with

Nationally-advertised

Easy-to-sell

WOnderfulIy designed

C ompetitively priced
Operationally-advanced
M erchandised to the hilt

B rilliantly engineered
SERIES.D AMPLIFIERS

Please send me full details of Newcomb’s new sales :

policy.
1 Also send me Public Address System Catalog.

name.
address._
city:
name of distributor_

NEWCOMB AUDIO PRODUCTS CO.

_state.

“I believe all your troubles
would vanish, Mrs. Kosgriff,
if you’d simply get a
JENSEN NEEDLE!”

Preferred rr

Original Equipment

 Proven .

Replacement

3

B

Speukers

Available from leading jobbers!

\

OXFORD ELECTRIC CORP.
3911 5, Michigan Ave., Chicago 15, Hi.

EXPORT: ROBURN AGENCIES, N.Y.C., N.Y.
In Canada: Atlas Radio Corp., Ltd., Toronto




Ser-Cuits
(Continued from page 34)
output of the generator to the wuhif
antenna terminals of the converter.
The output of the converter is con-
nected to the generator’s whf input
jack. The converter and generator
are set to the frequency at which the
measurements are to be made, the
generator being carefully adjusted for
a peak-output meter reading. The
meter switch in the «/if position will
indicate the output of the signal gen-
erator, while in the u/if position the
output of the unit under test will
obtain. Thus, by noting the differ-
ence between the input and output

signals, the gain may be inferred.

In the next step, the /if gain control
(calibrated in voltage and db) must
be set at 1 (0 db). With the meter
switch in the whf position, the ulf
control is then advanced until the
meter indicates 700. The meter switch
can then be thrown in the u/if position,
and the v/f gain control readjusted
for the previous meter reading, ie.,
100.  The difference between the
original setting of the whf gain control
(0 db) and the new setting required
to bring the meter back to 100 repre-
sents the gain or loss of the converter
under test. The ratio of the meter
readings is also a rough indication but,
as stated previously, due to the non-
linear characteristics of the crystal,
such indication is approximate. As
an example, if the meter read 100
with the meter switch in the v/if posi-
tion and the w/if gain control set at
1; and the meter dropped to 50 when
the switch was set in the u/if position,
a voltage gain of 2 or 6 db would be
indicated. This would be the ratio of
the u/if input signal (50) to the con-
verter necessary to produce a reading
of 100 at the output of the converter.
This can be verified by setting the
vhf gain control at 2 and noting that
the meter reading remains the same
in both the wif and whf switch posi-
tions. This holds true, since the vhf
gain control has reduced the input to
the meter by a factor of 2.

Antenna gain, as referred to a
dipole, can be measured by connecting
the dipole to the uhf output jack of
the generator and a similar antenna
to the whf antenna terminals of a con-
verter.

The most obvious application of the
generator is in aligning tuned circuits.
Here its output is coupled to the tuned
circuit and the trimmers and padders
are adjusted for the desired response
as recommended by the manufacturer.

Since the output meter is indepen-
dent of the generator, it can be used
in conjunction with an external gen-
erator or other signal source to indi-
cate the presence of a voltage.

e‘; your car,
L boat or plane

! a *rolling
Il office’’

with

Fisnis =

INVERTER

for changing your storage bat-
tery current to A, C. owsehold

ELECTRICITY .
LECTRIC where -

Awy

in your own car!!

ATR INVERTERS . . .especially
designed for operating stan-

dard 110 volt A. C. . ..
® TAPE RECORDERS

® WIRE RECORDERS
out of sight
under dash

or in trunk : _ e ELECTRIC RAZORS
compartmen®:

@ DICTATING MACHINES

.. e EXECUTIVES
' "]o SALESMEN

=" e PUBLIC OFFICIALS

. ® POLICEMEN

FIREMEN

OUTDOOR MEN

REPORTERS

FIELD INSPECTORS

DOCTORS

LAWYERS, ETC.
See your jobber on wnite jactory

/'ﬁﬁfv MODELS v/ NEW DESIGNS +/ NEW LITERATURE
. A" 3aMery Eliminators, DC-AC Inverters, Auto Radio Vibrators

American Tetevision & Rapio Co.

Luality Products Sence 1957
SAINT PAUL 1, MINNESOTA—U. S. A,
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by L. A. BASSETT and JACK HAWTHORNE

Radio and TV Department, General Electric Company

IN THE G.E. coLor chassis, a pair of
AM detectors are used. One serves to
recover B-Y chroma components, and
the other, R-}" chroma components.
Samples of their respective output sig-
nals are combined and shifted 180° in
an amplifier to obtain G-Y chroma
components, thereby providing the
basic three pieces of color information.

Sync Detectors

The synchronous detectors (6BE6s)
are identical. Chroma information is
fed into a grid, pin 7 in both cases.
The two subcarrier voltages obtained
from the quadrature phase shiiter are
fed to another grid, pin I, in each de-
tector. Therefore, the first grids of
the detectors are driven 90° out of
phase. In each detector, the subcarrier
develops a negative bias on grid I by
virtue of grid leak and capacitor ac-
tion. Hence, each detector will conduct
only during the most positive portion
of its respective subcarrier driving
cycle. In effect, the detectors are
gated into conduction at B-Y and R-Y
phase. Their output therefore respec-
tively contains the B-Y and R-Y com-
ponents of the composite chroma sig-
nal.

R-Y/B-Y Amplifier

These signals are next amplified by
the 6U8 R-Y/B-Y amplifier. Sample
output signals from these amplifiers
are combined in a ratio network. This

combined signal is shifted 180° by the
G-Y amplifier, to provide G-Y signal
components. B-Y, R-Y and G-Y volt-
ages are fed to the matrixing circuits
which consist of the previously men-
tioned resistive adders. Here they are
each mixed with ¥ picture components
to form the blue, red and green picture
components, which are further ampli-
fied by 12BH7s serving as red, green
and blue output amplitiers before pres-
entation to their respective picture
tube guns.

B-W Circuitry

Much of the remaining circuitry is
quite conventional in its design and
has been previously incorporated in
many G. E. monochrome receivers.

Noise Canceller Signal

The sync system consists of the
usual amplifier, a noise canceller, and
sync clipper. The only departure from
previous practice is the method by
which the activating signal for the
noise canceller is derived. For sake
of convenience, the polarity of the
diode in the chroma detector assembly
was chosen to provide positive polarity
sync and noise, which is fed to the
canceller grid. In previous mono-
chrome systems, a negative polarity
sync-plus-noise signal was fed to the
canceller cathode. In either case, the
canceller cathode is positively biased

Concluding Installment of Philadelphia CRTSA

Color Symposium Report on G. E. Color Model:

Dual AM Detector Operation . . . Matrixing . . .

Sync System Performance . .. High-Voltage . . .
Convergence Controls

70 e
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to allow conduction only after a pre-
determined noise pulse amplitude has
been reached.

20,000 Anode Voltage

The 20,000-volt high voltage neces-
sary to supply the final anode of the
picture tube is derived from the hori-
zontal output transformer by means of
a Z2176 high efficiency double-type
rectifier. This 20,000 volts must be
regulated. This is achieved with a
Z2188 shunt regulator. The bleeder
used in conjunction with the regulator
tube is also the source of a 10,000-volt
convergence voltage, also needed for
picture tube operation.

DC Focus Voltage

There is also a second high-veltage
rectitier (1B3G) which supplies 3,000-
volts dc focus voltage.

Dynamic Convergence

Because a three-gun, planar-type
picture tube is used in this receiver,
dynamic convergence voltage must be
supplied to the convergence anode to
compensate for differences in electron
beam travel in the picture tube. The
dynamic voltage consists of two super-
imposed waveforms. One is derived
from the plate circuit of the vertical
output tube and therefore furnishes a
parabolic voltage synchronized verti-
cally. The second comes from a wind-
ing on the horizontal output trans-
former. This portion of the dynamic
voltage, also a parabolic form, is syn-
chronized horizontally. The two are
added in the composite convergence,
horizontal blanking 6BL7, and applied
to the convergence anode in the pic-
ture tube. A portion of this combined
dynamic voltage is also applied to the
focus anode to provide a dynamic focus
voltage.



WCompetiiively- Priced, Quality-Built
Rotator with FULL PROFIT MARGIN!
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Now ! — a rotator with a price you can push, and a
profit that makes it worthwhile! But don't be fooled by
the price — here's a rotator that's lighter, stronger,
more dependable . . . made with all the quality and
care you expect in a Superotor. Handles largest arrays

with peak efficiency. All steel output gears (no plastic
or die castings) . . . oil-impregnated cast bronze bear-
(6] ings . . . all hardware pre-assembled, ready to install
. .. designed for easy servicing. Here's the rotator
thousands of TV owners have asked for ! — be
first to feature it in your city!

Superotor M-]OOT%
The finest Antenna e

Rotator at any price
New Modél M-100 (SH)

embodies all improvements

found desirable during a%j (&
year of manufacture and Kf“
S

:,:leelle::,'d"%'e”&:d both ™ Not just one, but TWO exclusive sales clinchers! First — only

P i 4 Superotor has an illuminated dial which lights up automatically
when tuning — shuts off when rotator stops! Second — only
Superotor has VP (Vernier Precision) Tuning, which provides
the super accurate control essential for perfect all-channel
reception, including color! Beautifully designed in Mahogany

EXCLUSIVE

A

Detachable Drive Unit
Yertical Thrust Ball Bearings

A PT.":'f or Blonde finish , with smart fingertip tuning bar. Same control
pplied Torf box serves both the M-100 and M-500 rotators.
Copyright

2925 EAST 55th ST., CLEVELAND 27, OHIO
LEADING THE WAY TO BETTER PRODUCTS
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CORED SOLDER

ON WOODEN SPOOL

ASK FOR \

NEW

ON YOUR
JOBBER'S

SERVICE |
PAK b

EXTRA VALUE! uniike other low cost, haphazard solder packages, the MULTICORE SERVICE PAK
features a convenient wooden spool, and—important to you—length of wire, alloy and gauge is clearly }
marked on every 50c SERVICE PAK! Also avaitable in 1 Ib. cartons and 7 Ib. reels.

MULTICORE SALES CORPORATION, 164 Duane St, New York 13, N. Y,
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! MULTIMETER |
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> $23350 k,\t‘

TEST EQUIPMENT

BUILD YOUR OWN — INCREASE ’
KNOWLEDGE — SAVE MONEY — ‘
BUY DIRECT FROM MANUFAC-
TURER . . . Top quality instruments in

CONDENSER ™
. CHECKER KIT

$1950 /

. VACUUM TUBE
VOLTMETER KiT

$2450 kit form featuring latest design and cir- |
P . cuit developments. Completely detailed ‘
- step-by-step construction manual — clear ‘
W = . pictorials — complete schematics. All
- & | ¥ sheet metal work punched, formed and
*9 5 ﬁmshAed, Low kit prices include tubes,
P 3 chassis, cabinet and all nccessary con-
Sy ) structional components.
N \-"j_”\f‘  Kits for the school — service shop —
\k‘ﬁnm 3 industrial laboratory — hobbyist, etc.
TUBE CHE\SI?E:-' Write for free catalog
o KiT for further information.
e ‘ $29s0
» 2 ’ o~ g
brel :
e HEATH COMPANY
SionAl BENTON HARBOR 11,
GEN. KIT MICHIGAN
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Serviecing Helps
(Conttnued from page 58)

tolerable even under substandard voli-
age conditions. The average TV
viewer did not appear to be very criti-
cal of minor shortcomings in recep-
tion. However, in cases of extremely
poor picture reception quality, and in
almost all cases of recurring loss of
sync, and like, they were very aware
that something was wrong. In these
cases they also were very critical of
the Service Man’s inability to correct
it by set adjustments. A surprising
number of the set owners mentioned
the bad wvoltage or bad current condi-
tion prevalent in their community.
They were very pleased with the im-
provement in performance quality and
stability brought on by installation of
the stabilizers.

The definite need for line-voltage
stabilization has been demonstrated in
the export market: Latin America,
Mexico, Cuba, Japan and other coun-
tries. Here it has been found that re-
ception is impossible without auto-
matic voltage stabilization.

IFew localities in the United States
have voltage conditions so poor as to
compare with many foreign countries.
However, even in an exceptionally
good voltage area, the TV Service
Man will often be faced with specific
cases of adverse line voltage condi-
tions. In communities where line volt-
age is known to be poor, the use of a
stabilizer will be found to be almost
a necessity.

Even in the best good voltage areas,
power demands are so heavy and er-
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ratic today that the stabilizing device
will contribute dramatically to superior
video and audio performance.

AGC Adjustments

Many types of circuits have been
designed to provide automatic control
of gain in TV receivers. Although
the circuit is automatic it invariably
has an adjustment to set the level at
which it is to operate. The impor-
tance of the agc adjustment is gen.
erally overlooked when iustalling re-
ceivers. This is especially true in
fringe or semi-fringe areas. Nany of
these areas have a medium to strong
signal and also weak signals.

The agc on current RCA® chassis
leaving the factory is set for an ex-
tremely strong signal level in the order
of 30,000 microvolts. For best per
formance in fringe areas proper agc
adjustments must be made, and these
adjustments must be checked upon in-
stallation. The agc control should be
adjusted on the strongest signal at the
time of installation. [he control
should be turned clockwise until the
picture just begins to bend or become
dark; then one should readjust slightly
until there is no bend in the picture.
If all signals are weak it my be diffi-
cult to obtain a bend in the picture.
In this case the agc control should be
adjusted as far clockwise as possible
without encountering any bend in the
picture.

Some receivers of other makes use
a three-position switch for the agc
adjustment, making it necessary to
change the switch position when
changing from weak to strong signals.
A potentiometer type of control is used
on all recent and current RCA re-
ceivers; this has been found to provide
a means for selecting a better operat-
ing point for the age to meet any sig-
nal conditions.

“KCS88.
[ ]

Tube News
(Continued from page 38)

video amplifier, agc amplifier, and re-
actance tube. The triode unit is suited
for use in low-frequency oscillator,
sync separator, sync clipper, and
phase-splitter circuits.

The SATS, also a multiunit tube of
the 9-pin miniature type having a 4.7-
volt/.6-ampere heater, has been de-
signed primarily for use as a combined
oscillator and mixer tube in receivers
utilizing an ¢f in the order of 40 mc.

The 5J6, a medium-mu twin triode
of the 7-pin miniature type having a
47-volt/.6-ampere heater, has been
developed for use as an oscillator, rf

with the

ULTAMATIC

All Channel TV Antenna

NOW

. C-D designs the finest TV Antenna. . . the first

antenna with which you can actually SEE the differencel
Perfectly synchronized for monochrome and COLOR

TV. The most uniform gain response that does not vary more
than 3 D.B. on any channel across the band. Other features
include low voltage standing wave ratio ... higher front-to-back
ratio . . . speedy assembly. .. aluminum screen reflector. ..
dipole and boom of heavy gauge, seamless tubing.

CAPACITORS - ANTENNAS -

amplitier, or mixer tube in vhf tuners.

The SUS, a multiunit tube of the
9-pin miniature type with a 4.7-volt,
6-ampere heater, can be used as a
combined oscillator and mixer tube in
vhf TV and AM/FM receivers.

The 121L.6GT is a beam power tube
of the glass-octal type having a 12.6-
volt/.6-ampere heater, for use in the
audio output stages.

70°-90° TV Picture Tubes

Wide angle picture tubes, featuring
70° and 90° deflection and approxi-
mately 18 and 12 per cent shorter re-

@V\AIAUMJ;Q
CORNELL-DUBILIER

SOUTH PLAINFIELD, N. J.

ROTORS -

'Depmda,ue

VIBRATORS - CONVERTERS

spectively than earlier models, are now
coming off the production line.

The 90-degree tubes of one manu-
facturer® include 17-inch  model*
which measures 16” in overall length;
and a 21-inch type®, which has a maxi-
mum length of 20{%”. Both are di-
rectly viewed, rectangular, glass pic-
ture tubes with low-voltage electro-
static focus and magnetic deflection.

The 177 type has a screen size of
1414”7 by 10347, with slightly curved

(Continued on page 74)

SRCA. 4‘RCA-17AVP4. SRCA-21ALP4-A.
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Send for the new

ALLIANCE sees to it that their customers get the best TV reception

TENNA ROTOR

AUTOMATICALLY!

PHALQ is particularly proud to have a part in the performance of

this fine product.

The ALLIANCE Tenna-Rotor is another of the family of famous
products who depend on Current’s Favorite Conductors
PHALO Cords for quality power performance — PHALO
Cords come in standard colors or in maiched color
Cord-O-Nates. Ask for details on PHALO Cords. £

The Alliance Tenna Rotor
is a product of

The Alliance Mfg. Co.
Alliance, Ohio

25-3

PHALO catalog

Insulated Wire and Cables — Cord Set Assemblies

YTy /Li\)

EEIAR

&_/ TRADEMARK

 Performance

Built For Quality :

Right Down To Tie

*PHALO Cord
CS-106 DF Brown

PHALO PLASTICS CORPORATION

FOSTER STREET,

WORCESTER,
Southern Plant: MONTICELLO, MISS.

MASSACHUSETTS

THE NEW
MODEL
670-A

SHIPPED

SUPER METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE

INDUCTANCE and DECIBEL MEASUREMENTS

SPECIFICATIONS:

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts
QUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0to 1.5/15 Amperes
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms
CAPACITY: .001 to 1 Mid. 1 to 50 Mfd. (Good-Bad
Scale for checking quality of electrolytic con-

densers.)
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5
Megohms
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries
DECIBELS: —6to-+-18 --14to--38 -34to +58

ADDED FEATURE:

Built-In ISOLATION TRANSFORMZR
reduces possibility of burning out

meter through misuse.
32.84°

The Model 670-A comes housed in a
rugged crackle-finished steel cabi-
net complete with test leads and
operating instructions. Measures
64" x 9% x 442"

ON APPROVAL

NO MONEY WITH ORDER - NO €. 0. D.

Try it for 10daysbefore youbuy. If
completely satisfied then send $7.40
and pay balance at rate of $3.50
per month for 6 months
est or Carrying Charges Added.

If not completely satisfied, return
to us, no explanation necessary.

No Inter-
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MOSS ELECTRONIC DIST. CO., INC.

Dept. D-64, 3849 Tenth Ave., New York 34, N. Y.
Please rush one Model 670-A, I agree to pay $7.40

within 10 days after receipt and $3.50 per month

thereafter.
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(Contuued from page 73)

sides and rounded corners, and a nom-
inal projected screen area of 145
square inches. The 217 tube features
a metal-backed screen measuring 1914”
by 157, also with curved sides and
rounded corners, and with a nominal
projected screen area of 263 square
imches.

Both tubes feature a spherical Fil-
terglass faceplate; an external conduc-
tive bulb coating which, with the
internal conductive coating, forms a
supplementary filter capacitor, and an
ion-trap gun for use with an external
single-field magnet.

Another tube maker has also an-
nounced a line of 21”7 rectangular
tubes with 90° deflection; these are
magnetically focused and feature all-
glass construction with a grey-glass,
spherical face plates®".

Bulb design provides 263 square
inches of screen area. Electron gun
has been designed for use with a
single-field, external ion-trap imagnet.

One of the tubes’ contains an alu-
minum-backed screen.

The 90° feature has also been in-
cluded in 27-inch, aluminized, spheri-
cal-face, rectangular, models. One
type’ is a magnetically focused and
magnetically deflected tube.

Another, also all-glass and rectan-
gular, and with an aluminized screen,
features electrostatic focusing and
magnetic deflection.” Overall length
of this model is 237%”. Total picture
area is approximately 425 square
inches.

Deflection angles of 70° have been
included in 17”7 and 21” models. The
17" tube® is all-glass, rectangular, and
contains a gray filter cylindrical face
with aluminized screen. It is mag-
netically deflected and focused for use
with single field ion trap. Overall
length is 197%”; total picture area is
approximately 149 square inches.

The 21”7 model™ is also a rectangu-
lar, all-glass, mirror-back type, mag-
netically focused and magnetically de-
flected.

Color Tubest
|

A high-voltage, sharp-cutoff, beam-
triode regulator tube” has been de-
veloped for the anode and conver-
gence supplies of color TV receivers.

The tube replaces and supersedes an
earlier model® and is said to provide
three advantages: Increased maximum
dc plate voltage rating, increased
maximum unregulated de¢ supply volt-
age rating, and increased maximum
| plate dissipation voltage rating.

°CBS-Hytron 21AMP4 and "21AMP4A.

8CBS-Hytron 27RP4. 9Sylvania 27SP4.

VSylvania 17QP4A. 11CBS-Hytron 21ZP4B.

12CBS-Hytron ¢BD4A. 136BD4.

tColor TV Tube News, SERVICE; August 1954.




Capacitor Checking

(Continued from page 25)

sistance and is expressed in megohms.
Here again the value of capacitance
affects the limits and is accounted for
by expressing the minimum required
values of insulation resistance as
megolim-microfarads or the product
ot resistance and capacitance.

Insulation Resistance Circuit

A typical circuit for measuring in-
sulation resistance is shown in IFig. 3
(p. 25). Passage of current through
the capacitor causes an increasc in the
negative hias on V, and a consequent
decrease i plate current. The plate
current meter, M, is calibrated direct-
lv in megohms. At the start of the
test, with no capacitor across the ter-
minals, the voltage should be adjusted
for full scale deflection (infinite re-
sistance). \When the capacitor is
connected across the terminals the
needle will drop and start to rise at
a rate determined, in the main, by the
capacitance. Since capacitors of .1 mfd
and up require a long charge time, an
additional shot of voltage is applied by
depressing a switch. This will cause
the needle to stahilize more quickly.

It should be remembered that the
allowable leakage current and allow-
able insulation resistance are maxi-
mum and minimum respectively. Elec-
trolytics which show leakage values
well under the maximum, or paper
capacitors which are well over the
minimum, are in no way defective; if
other characteristics are all right.

High-Resistance Capacitors

It probably seems peculiar to con-
sider high resistance a defect in
capacitors after analyzing low-insula-
tion resistance troubles. This condi-
tion, however, is more prevalent in
electrolvtic capacitors and is not re-
lated to the electrical properties of the
dielectric, but rather to those of the
conducting parts of the elements itself.

High-Dissipation/Power Factor

ITigh resistance is usually measured
in a capacitor as high-dissipation
factor, or power factor. A point of
referring to the condition as high
resistance is made because it is in this
sense that it becomes coufused with
open capacitors, much the same as
leaky capacitors become confused with
shorts.

The cause of the high-resistance
condition usually is the deterioration
of the electrolyte which is a conduct-
ing portion of the capacitor plate. In
the old days when liquid electrolytes

Look to @

g

B

G

Model DSS
33Y3—-45-78 r.p.m.

Model AX
78 r.p.m.

...the only
full line of
phonomotors!

There’s no problem in selecting the
phonomotor that best meets your
requirements when you choose
from the GI Smooth Power line.
It's the most complete line in the
industry ... backed by the fifty-one-
year-old reputation of America’s
leading manufacturer of phono-
motors, recording motors, tape-
disc recording assemblies and disc
recording assemblies.

HIGHEST QUALITY —Model DSS
4-pole motor, 115 volts a.c., 60 cycles

For three-speed applications in which
compactness is secondary to need for
absolute minimum of stray field radia-
tion. Ideally suited for all types of
pickups, including magnetic.

Features include precision construc-
tion throughout, oilless motor and
turntable bearings. dynamically
balanced rotor. Moving lever to “OFF"™"
position automatically disengages
idler wheel from motor shaft. and cuts
off current.

LOWEST COST— Model AX
2-pole motor, 115 volts a. c., 60 cycles

Low - priced, single-speed, rim-drive
motor suitable for installations where
size and cost are prime facrors. Incor-
porates features found in more expen-
sive motors.

OTHER MODELS

A complete linc of 78 r.p.m., two-
spced and three-speed motors, The
popular Model 8§ (not shown) is a
compact 3-speed phonomotor incor-
porating the vertical idler shift princi-
ple and shift lever which disengages
idler wheel from moror shaft during
non-operating periods.

Write for catalog containing dimen-
sions and specifications of these and
many other single-speed, dual-speed

® and 3 -speed models in the Smooth
Power phonomotor line.

THE GENERAL INDUSTRIES CO.
DEPARTMENT MF « ELYRIA, OHIO

were used, the condition was easily
cetected by shaking the capacitor and
noting the absence of the sound of
liquid inside.

The Wien Bridge

By use of a circuit known as a Wien
Lridge we are able to measure this
resistance as a percentage of the total
impedance. Since under normal con-
ditions the clectrolyte has a finite re-
sistance, there is a maximum allowable
percentage depending on the voltage

rating of the capacitor. This runs

from 15 per cent on high-voltage
capacitors to 50 or 60 per cent on very
low-voltage capacitors.

Capacitance Change Problems

Probably the easiest tvpe of capaci-
tor trouble to measure and at the same
time the hardest to locate is the one
involving a capacitor that has changed
capacitance value. The conditions
which cause a great change in capaci-
tance are many and are seldom ap-
parent in measurement. Many times
a reading outside normal limits may

(Continued on page 76)
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A NEw KIND UF BOUK | (Continued. from page 75) & 1

be only symptomatic of something else. o)

v S RVICEM EN Conditions of low insulation resistance LIGHTNING ARRESTER
and high dissipation factor can cause
FUR T E | spurious capacitor readings. It is a The lowest loss of them all For VHF-UHF

Exclusive patented strain relief lips

good idea to make all other tests be-

by MILTON S. KIVER fore attempting to evaluate a capacitor

by its capacitance reading.
1] [ All capacitors are rated at what is
Ana|v2|ng and known as nominal capacitance, How
close the actual capacitance is to the
s nominal value is determined by the
Traclng Tv allowable capacitance tolerance for the

particular unit. Close tolerances in

e s ] no way imply that the capacitor, in
lrcu"s itself, is of superior quality, but they

jare an indication of its adaptability

ANALYZW == [RACING : [to specific circuit requirements. Elec-

[ trolytic capacitors are allowed rather
broad tolerances especially on the high
|side. While a low side tolerance of 10
| per cent is usually maintained, the
|actual capacitance may be from 40 to| 0.5 db. loss at 800 me. 1.4 VSWR at 800 me.
v'LL 250 per cent above the nominal. Paper | For all flat, tubular and open-wire twin lead.

MASTER capacitors may be. allowed 10 to 25 per } o AT110 “‘;’.ﬁ?ﬂlﬂl&;g;‘“w $l.50“s(
ANY TV cent on the low side and up to 60 per |

: . {with stainless
CIRCUIT cent on the hlgh These types 'ueI o, ATllos steel strap for 51.75)isl
jcommouly used in filter and bypass | universal mounting)
Look to JFD for Engineering Leadership
appllcatlons where actual capacitance |

is 1ot too critical. JFB MFG Co., llw., Brooklyn 4, N, Y.

EXPORT DIVISION: 15 MOORE ST., N. Y. C.,

[y — Y

the book that gives you all

Ceramic and mica capacitors wh1ch|
the knOWIedge you need and may be used in tuned circuits or‘

similar critical application, may be
shows you w held to tolerances of 5 per cent or 2

per cent.
Since parts lists are usually quite o
A BASIC for EXPERTS |c1ear on tolerance requirements it is | KENCO KATE SAYS
or simply a matter of checking the]
BOOK BEGINNERS eitor Ao I A *NO
capacitor against these. Where a re- )
Written by an authority who gives you placement is required the most ex- INSTALLATION
0}111 the factlsl abolllﬂ every TV; C“”Cullt at?d | pedient way to satisfy special tolerance | PROBLEMS
Lnirlv?:ézs z)rteejﬁgﬁ.,y"‘%efv‘fc‘;"SYUC‘? requirements is to measure various a3 when you use
CESS and PROFITS. This book spells replacement types at hand and select / 3 KENCO
out in simple, easy-to-understand lan- one within the required range. | ¢ R
guage the rules a technician must follow | MOUNTS
to become top-noich in his work-——the ‘ | . a:
rules you nced for assured Service Sequence of Tests
SUCCESS. It’s the one “must’ book for | . .
every Service Technician. ‘ To arrive at the quickest and most
r lusion itor
CONTENTS: Chapt. 1: Things You Should Know aceu ate conclusio about.a capac1Fo i
About Every Circuit. Chapt. 2: From the General to | testing should be done in a logical
the Specific. Chapt. 3: Differences Between Sche- H - . 1
matics ond Actual Sets. Chapt. 4: Following the D.C. Sequellce. fOHOWTI]g the ot de] Of, the
Power Lines of o Set. Chapt. 5: Where the Boost B+ five basic capacitor defects described.
Fits In. Chapt. 6: The A. G. C. System—From Begin- ; : : H N
ning to End. Chapt. 7: In and Around the Deflection In tl'lls way 1t.“7111 be POSSI‘)]C to aV(.)ld
Systems. Chapt. 8: First Things First. Chopt. 9: What spurtous readings which are only in-
Chant. 10: Semmery ! o7 Unfomilier TV Circul dicative of another altogether different | ( Easily mounted on hanging
o : 143 el - : rafters or trim boards of eave.
168 paces, 3% < 11 500 T defect. In addmop, it 1s good practice Eliminates need for drilling s
' 3 to evaluate certain capacitor condi- brick or masonry walls. Ideal for
ORDER JA-1. Only... TODAY . . ) : buildings with extended roofs.
tions by use of the proper equipment Hot dip galvanized.
: for the specific job. A capacitor can- AVAILABLE IN 3 SIZES:
.y » not be evaluated for insulation re- Model #122. ..22" Eave Mount
i . 1 . . del 7#128. . .28"
. 1 |sistance by capacitance reading, nor x:d;ghg.“43,{:::;}::::
! \(\);?t%r go{_‘l‘o};’:rrdp\‘;v" tssfgzbg éofayv or | |can it be evaluated for capacitance by OTHER KENCO PRODUCTS:
¢ B N N H All-Position Mount P t
I 2207 East 46th St., Indianapolis 5, Ind. : leakage current measurements. IF is Mounta: Sky Stencts ‘fs':g;_
: 1 also necessary to evaluate the various | In” Wall Brackets; “Snap-In"
My (check) (money order) for $................. 1 . . A Chimney Mounts; Z-Type
: enclosed. Send ........ copylies) of "Anolyzing | capacitor types in accordance Wlth Chimney Mounts; Lag Screws
1 & Trocing TV Circuits” {JA-1, $3.00). ' |their specific performance characteris- “; Hardfw"e
H . : or information on the com-
| Nome.®uxn.u. . Fielcss oo af PYarcel . M. . PP : tics. T.he proper conce;.)t‘ O? all 'Ot plete Kenco line write Dept. S.
' 1 | these will develop a familiarity with | 7 9
1 Addressszsaas 3. o6 - - [ §omEmm - G- - - : capacitor characteristics that will KENWOOD ENGINEER'NG CO., INC.
: City \9s. bAS . FIN. 9. 5P’ o) Zone....Stote. .. .. ! |show a marked saving in time and | Kenilworth, New Jersey
1
[ 9

______ ide US4 priced slightly higher) ____J | expense.
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TV Parts...
Accessories

G-C TUNER KLEEN'R

A device that cleans both stationary
and rotary contacts of a tuner with each
twist of its channel selector, Tuner
Kleen’r, designed to be installed on any
Standard Coil TV tuner, has been intro-
duced by the General Cement Manufac-
turing Co., 919 Taylor Ave., Rockiord,
11l

Unit consists of four cleaners in each
set. One pair is used for the stationary
contacts, replacing an unused pair of
channel coils in the tuner ; other pair, for
the rotary contacts, is slipped on the
detent side of the tuner frame.

£k ok
HI-LO TV STANDS

A line of TV stands, 600, constructed
of wrought iron, is now available from
the Hi-Lo TV Antenna Corp., 3540 N.
Ravenswood Ave., Chicago 13, Il

Model rotates, has expanding side-arms
to accommodate any size set, and features
roller placement on 16" centers to sup-
port TV sets. Stand is said to be sturdy
enough to support sets weighing up to
600 pounds, at any angle without tipping
or spreading of legs.

* %k

HALLDORSON FLYBACK FOR CROSLEY
AND HALICRAFTERS

A flyback replacement, FB417, de-
signed for the vertical chassis 177 TV
sets now being built by Crosley and Hal-
licrafters, has been announced by the
Gramer-Halldorson Transformer Corp.,
2734 N. Pulaski Rd., Chicago, Il

Unit incorporates a hv rectifier socket
and mounting to replace Crosley part
15720-5-1 and Hallicrafters part 550251,
Featured in unit is a non-hygroscopic
plastic-coated /v coil, Plaskoil, whose
dielectric properties, it is claimed, guard
against flashovers and breakdowns; also
said to be heat resistant for safer hot
cage operation, structurally stronger to
eliminate chipping and cracking, and un-
like wax 1s not brittle.

Bulletin No. 118, with complete appli-
cation data, is available.

VOLTROL— AUTOMATIC VOLTAGE CONTROL

to control voltage for top TV reception

Here are two instruments that every service-
man should have to detect and correct the
effects of low voltage on television receivers.
They are easy to use — just plug them into
any convenient outlet, They are easy to sell

| for extia profit — a simple demonstration on

a service call easily convinces the set owner
that proper voltage is essential to good TV
reception.

T-8394M Manual Voltage Adjustor
Where low voltage is causing flicker or shrink-
ing of the television image, the serviceman
can detect the condition immediately with an
Acme Electric T-8394M Manual Voltage Ad-
justor. To determine actual line voltage, set
the tap switch at 115 volts and the meter
reading will show exact line voltage,

Reproducing Complaint Conditions
Complaints of poor reception often indicate a
voltage drop at certain times. But by regulat-

ing the tap switch over the low voltage range,
reception difficulties can be reproduced. The
simple demonstration of this fact convinces
the set owner that voltage control is neces-
sary. An easy sale is made for the T-8394M
Manual Voltage Adjustor to correct the fluc-
tuating voltage conditions. This low cost,
quality instrument adjusts voltage over a
range from 95 to 125 volts and can be set at
the exact voltage for top TV reception. Write
for Acme Electric Bulletin VVA-190,

VGOLTROL — Automatic Voltage Control

This instrument is completely auvtomatic, re-
quires no adjustment and corrects fluctuation
of voltage over a 95 to 130 range. Compact
and portable. Just plug it into a@ convenient
outlet, no tools necessary. Built-in relay
automatically disconnects the circuit when
the set is turned off. Write for Acme Electric
Bulletin AV-189.

ACME ELECTRIC CORPORATION

MAIN PLANT: 479 WATER ST,

=AM

§ FORMERSS

1375 W.

CUBA, NEW YORK

West Coaost Engineering Loboratories:
Jefferson Blvd. * Los Angeles,
In Canada: Acme Electric Corp. Ltd.
50 Northline Road * Toronto, Ontario

Calif.

MERIT-ADMIRAL TRANSFORMERS

Three horizontal-output transformers,
HV0-22-23-24, designed as exact re-
placements for similar Admiral units,
have beenn announced by the Merit Coil
and Transformer Corp., 4427 North Clark
St., Chicago 40, Il

All units have mounting brackets,
mounting centers, terminal boards and
terminal locations exactly comparable to
the Admiral TV transformers they are
designed to replace.

(Right)

Merit-Admiral Transformers
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Serving the Service Trade Still Better

What's goin) on here?

Nothing!...if you don't
have your brand new

COMPLETELY INSULATED
71wl ALLIGATOR CLIPS!

#63 and #63-C insulated

Alligator Clip T T
mﬁﬁu Y e o
ity (O ) e

ASK FACTORY FOR FREE SAMPLE OF #63 CLIP
A skin tight, flexing 2-piece Vinyl insulator cov-
ers this clip completely—right down to the nose.
Try the free sample yourself! The absolute utility
of these slim, completely insulated clips allows
their use in tight spots, where the quick con-
venience of a clip connection has been impos-
sible in the past. Manufactured as a unit only,
with factory-applied insulators.

1373Y East 3Ist Street » Cleveland 14, Ohio
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“MINI-MIX"’

Miniature 2-input

Avdio Mixer
NO EXTERNAL CABLES
CONNECTS DIRECTLY TO
EQUIPMENT
LIGHT WEIGHT

W g71.95
U.S.A. List

Part No. 310 “Mini- Part No. 320 **MInl-
Mnx" — Phone Jack Mix* — Microphons
inputs  with Phone and output mating
Plug output fitting with standard mlc
standard jacks. connectors.

~

‘,/ 4
QG /
U.S.A. List $9.95
Part No. 325 “Minl-
Mix’'—For use with
equipment using Jones
N0 Series Connectors. Write for Literature

1 |deal for use with
ITape, Wire or
| Disc Recorders;
| Amplifiers, Mu-
| sical Instruments,
| etc.

AP

1310 N. Halsted St., Chicago 22, IiI.

AVAILABLE AT ALL
LEADING RADIO PARTS JOBBERS

Rep Talk

Burton BrowNE, head of Burton Browne
Advertising, Chicago, delivered the prin-
cipal address at the recent banquet of the
Rocky Mountain Conference, sponsored
by the Rocky Mountain chapter of The
Reps, held at Troutdale-In-The Pines,
Evergreen, Colo. . . . . \ presidents’ ad-
visory council, consisting of 16 chapter
presidents and three national regional
vice presidents, has been formed by the
Reps. Council plans to function in an
informal liaison capacity between mem-
bers and the national group. . . . Robert
W. Dansby, 5526 Dver St., Dallas, Tex.,
has been named rep for the V-M Corp.
in Texas (excluding El Paso county),
Arkansas and Louisiana. . . . Byron Mc-
Donald Co., Los Angeles, Calif.,, is now
rep for Krylon Spray Coatings and Dull-
ing Spray, in southern California. Wayne
Beitel Co., Birmingham, Mich, will cover
all of Michigan, and John O. Olsen Co.,
Cleveland, Ohio, will cover Ohio and
Louisville, Ky., for the company. . .
Flovd Fausett and Son, Atlanta, Ga.;
Jaines Gordon, Detroit, Mich.; Arthur
I. Baier Co., Cleveland, O.; Ed Schulz,
Indianapolis, Ind.; Charles Kettering,
Aspen, Colo.; J. R. Hughes, Buffalo,
N.Y.; Kay Sales Co., Kansas City, Mo.;
and Al J. Rissi, Monrovia. Calif., have
been named reps for TV antennas made by
American Screen Products Co. ... Gordon
Dougheriy has {formed his own organiza-
tion, Gordon Dougherty .Associates, at
2339Y; S. Cedar St., Lansing, Mich. . . .
Martin Mann Associates are now reps
for the semi-conductor division of Radar
Receptor Co., Inc., in southern California.
... Sol Levin and Associates, 2823 W.
Chase Ave., Chicago, Ill. (Illinois, Mich-
igan and eastern Wisconsin), and Robert
T. Brown, 1533 Merchandise Mart, Chi-
cago, Ill. (Indiana), have been named
reps for Pilot Radio Corp. . . . Wedge
Werber Co., 1206 Long Beach Ave, Los
Angeles 21, Calif. (southern California.
Arizona, and southern Nevada), and
William H. Jones Co., 84 W. Ist North
St., Logan, Utah (Utah, Wyoming,
Colorado, New Mexico and Nevada), are
now reps for The Quietrole Co. . . .
Jerry Greenberg. General Cement rep,
has moved to 29 Woodmere Blvd., Wood-
mere, L. 1., N.Y. . . . Weller-Rahe Co.,
Worthington and Columbus, Ohio (Ohio,
West Virginia and western Pennsyl-
vania), and Robert E. Clemenson Co.,
Kansas City, Mo. (Missouri, Kansas
eastern Nebraska and southern Illinois),
have been appointed reps for Thordarson-
Meissner. . . . Sid Levin. 4217 Okalona
Rd., Cleveland, Ohio (Ohio, excluding
Trumbull, Mahoning, Columbiana and
Jefferson counties, Michigan), and Jack
Geartner Co., 823 86th St., Miami Beach,
Fla. (Florida), have been named reps for
Granco Products Inc.

Gordon Dougherty

Martin Mann
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JosepH F. WHITAKER, formerly with
IRC, has been appointed vice president in
charge of sales of the Weller Electric
Corp., Easton, Pa.

Frank Loasby

I. F. Whitaker
*

WiLLiaMm W. WEXLER has been named
advertising and sales promotion manager
in the equipment sales division of Ray-
theon Manufacturing Co., Waltham,
Mass. . . . Curtis L. PETERSON has been
appointed assistant ad manager of the TV
and radio division. FRANK LoASBY is now
director of sales engineering and service.

L

E. L. ANDERSON has been appointed sales
promotion manager for United Motors
Service division of General Motors Corp..
Detroit, Mich. . . . E. L. Parg, H. P.
ScuaLLer and THomas F. PLANT have
been named assistant general sales man-
agers. Pape will combine his new duties
with those of general merchandising man-
ager, his present position.

E. L. Pape

E. L. Anderson
* *

Linwoop G. Lessig, formerly with J.
Walter Thompson Co., has joined the
N.Y. office of the Al Paul Lefton Co.,
Inc., as director of technical advertising.
Lessig’s background includes fourteen
years in the engineering, advertising and
sales departments of the RCA tube divi-

sion.
* %k =

ArTHUR C. BRYAN has been named vice
president and general manager of con-
sumer products of the National Carbon
Co., and WrLLiam H. FEATHERS, vice
president and general manager of indus-
trial products. . . . WALTER A. STEINER
is now vice president in charge of de-
velopment. . . . E. L. DiBBLE has been
appointed general sales manager, con-
sumer products.

-
L 3 -~ -
4 &4
‘l‘& 11
W. Feathers A. Bryan W. Steiner

completely NEW

STANCOR [/

TRANSFORMER
REPLACEMENT

@l

The new 1954 Stancor TV Replace-
ment Guide and Catalog is a fully
revised, up-to-the-minute listing of
accurate transformer replacement
data. Every recommendation has
been rechecked against the latest
information obtainable.

This Stancor reference lists over
6800 TV models and chassis of 115
manufacturers, including hard-to-
locate information on ““private
label” sets.

To make your servicing easier, vir-
tually all flybacks, yokes and power
transformers listed are exact replace-
ments. Where an exact replacement
unit is not available, reference is
made to the circuit or terminal
changes required.

Stancor transform-
ers are listed in
Photofact Folders
and Counterfacts.

If you haven't received
your copy, see your
Stancor distributor,
or write us directly.

STANCOR-WILLIAMSON

' ULTRA-LINEAR
¢ HI-Fl amplifier hulletin 479

Build your own ultra-linear
hi-fi amplifier using Stancor
high fidelity output trans-
former A-8072 ($15.00 net).
You can also use A-8072 to
convert your present William-
son amplifier to ultra-linear
operation. Bulletin 479, avail-
able FREE, contains perform-
ance curves, schematics, parts
lists, chassis layouts and other
helpful construction and con-
version information.

TRANSFORMER CORPORATION
3588 Elston Avenve

Chicago 18, lllinois

EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N Y.

NorMAN REa is now a field engineer
for the Technical Appliance Corp., Sher-
burne, N.Y.

Paul Finkel

Norman Rea

PauL FINKEL is now assistant to George
Strang, purchasing agent for JFD Manu-
facturing Co., Brooklyn, N. Y. Finkel has
just been separated from the U.S. Army.

James C. Saraviores, formerly adver-
tising manager of JFD, is now president
of Delphi Advertising, Brooklyn, N.Y.

\WiLLiAM BALDERSTON, president of Philco
for the past six years, has been elected
chairman of the board to succeed JAMES
T. Buckiey. James H. CARMINE, ex-
ecutive vice president, for the past five
years, has become president of Philco.
As chairman of the board, Balderston
will also become chairman of the policy
committee and will devote himself to the
broad areas of finance, manufacturing,
research and engineering and legal and
license activities. Carmine, Philco’s new
chief executive officer, joined the com-
pany in ’23.

SERVICE, SEPTEMBER, 1954 © 79



Planet Capacitors "Engineered for Quality”

| year service guarantee

Custom engineered to your specifications
or supplied from stock, Planet capacitors
wmeet the highest standards of the industry.
Every capacitor is tested mechanically and
electrically throughout its manufacture.

PLANET MANUFACTURING CORPORATION

225 BELLEVILLE AVENUE

BLOOMFIELD, N. J.

are sold exclusively
through distributors

Sealed in
Plastic Bag

Rugged
Construction

Silver Plated
Contacts

All ERIE Switches have heavily silver plated contacts
and high grade phenolic insulators. They meet ex-
isting RETMA requirements. The ERIE line consists
of 25 items, including shorting and non-shorting
types for a wide field of applications in radio, TV,

This rigid system of quality control makes
our unconditional one-year guarantee pos-
sible. But making Planet capacitors right
from the start means reasonable prices

PIANED

too!

WRITE for Catalog 206-B, listing specifications on stock items.

ERIE SWITCHES

Indiyidually
Packaged

Four Types

® General Purpose

intercommunication, and other electronic equipment.

ERIE Switches are protected in sealed poly-
ethylene bags and individual boxes for preservation
and convenient stocking. Each package contains

knob and mounting accessories.

Write for complete catalog.

e Single Section
e Multi-Section

® Lever Action

ERIE components are stocked by leading electronic distributors everywhere.

ELECTRONICS DISTRIBUTOR DIVISION

ERIE RESISTOR CORPORATION

Main Offices: ERIE, PA.
Factories: ERIE, PA. - LONDON, ENGLAND - TRENTON, ONTARIO
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CRL FASTATCH DUAL-CONTROL
REPLACEMENTS

A Fastaich system of dual-concentric
control replacemeunts, claimed to eliminat
problem of finding special controls, has
been announced by Centralab. 900 E. Keefe
Ave., Milwaukee 1, Wis.

In the new approach rear unit has
been separated, complete with inner shaft
from the front unit, complete with outer
shalt, so that shafts can be cut to the
proper length and the units can be
snapped together. A [astatch switch, ir
required, can be snapped on to the rear
unit.

The number of controls is limited to
the differences in resistance and taper; a
total of 61 fronts and 65 rears. These
126 controls are said to make possible
4000 combinations.

Replacement information, value, taper,
shaft length and application is included
in Centralab conirol guide No. 14. De-
tails on the Fastatch system are in Cen
tralab’s booklet numbeyr 42-218.

WELLER SOLDERING GUN

A soldering gun, Jusior model 8100,
with shock-resistant plastic housing and
dual spotlights, has been introduced by
the Weller Electric Corp., 808 Packer
St.,, Easton, Pa.

Unit is said to provide instant heat at
L power rating in excess of 100 watts.
Trigger control switches heat on or off.
Equipped with a standard replacable
soldering tip which can be interchanged
with accessory tips for smoothing and
cutting.




Every
Advancement

O in Standoff
- @\ Design . . .
p \

MANUFACTURING

IRC RESIST-O-CARD PLAN

A Resist-o-Card plan, which it is said
will afford Service Ilen substautial sav-
ings on - and 1-watt type BT resistors,

has been announced by the Inteinavional

Resistance Co., 400 North Broad St. 1

Philadelphia 8, Pa. P
Cards are oftered in four assortments

giving complete coverage of most called
for and often necded ranges. Kesistors are
removable from stock cards, all of which STANDOFF
show individual ranges and RETMA ‘

color code chart, and can hang at service
bench for reierence.
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CREWE NOW WEBSTER ELECTRIC . Pl
PREXY OVAL LINE OPEN LINE FLAT LINE TUBULAR ROUND
Preston G. Crewe, formerly executive . .
vice president and treasurer, of Webster DOUBLE-FACE” INSERT PROTECTIVE ZINC
Electric, has heen elected president and adaptable for wide range of UHF and PLATING withstands mast severe weother
treasuretr. VHF installations; fits most standard trans- conditions; carrasion resistant, rust proof!
S A. Loeb, formerly chairman of the mission lines — fast, sure!
board, has become chairman, executive OPEN-END DRAINS
INTERLOCKING "LIPS” provide outlet for occumulated dirt and

committee, and Arthwr C. Kleckner ‘
formerly president, chairman of the board.
David 1. Munroe, formerly vice presi-
dent, manufacturing and engineering is |
now executive vice president
* x %

RCP PROBE DISPLAY CARD

A counter display card, to merchan-
dise a universal /v multiplier probe, |
HI’MP-C, is now available from Radio
City Products Co., Inc.,, Easton, Pa

Display card emphasizes features and
advantages of probe, which it is said may
be used with all makes and ranges of ! —

wiyms and multitesters. Rated at 30,000 <
kK k

Simplifies insertion of transmission line;

clicks open, smops shut, stays Jacked in against metal; prevents “‘vp-and-

down’ ploy, ends “wiggles”|

position!
Side View

assure perfect olignment; prevent split- dust; eliminate moisture traps!
ting; mointoin constant locking pressure!
HINGE-TYPE DESIGN CAM-TYPE SEPARATOR
keeps insert tight, firm and fush
O / . .
[ Write for literature
(] / 7

325 NORTH HOYNE AVENUE, CHICAGO 12, ILLINOIS

MANUFACTURING

CREDIT COMMITTEE CHAIRMAN (Left) GRAND PRIZE WINNER

Edwaid C. Tudor, president of Industrial
Develcpment Engineering Associates, Inc.
(I.D.E.A.), Indianapolis, being congratulated
by Leslie F. Muter, president of The Muter
Company, upon his appointment as chair-
man of the RETMA Credit Committee.

(Right)

G. Lee Hurlburt (second from left), Lake-
weod, N. J., Service Man who won the
grand prize in the recent RCA §50,000
Tell and Sell tube contest, waiching
Douglas Y. Smith, vice prexy and general
manager of the RCA tube division, officially
turn over the prize, a 1954 DeSoto hardtop
convertible. Looking on are Robert Bursley
left), field salesman for Krich-New
Jersey. who assisted Hurlburt and won a
duplicate award; and Sam Robbins, man-
ager of the electronic parts department of
the New Jersey distributing firm.
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LEARN COLOR TV
THIS EASY WAY!

Just off the Press!

ABC or COLOR TV

H. G. Cisin's remarkable

| book takes the mystery out
|l of Color TV. The only book
\_shich explains this fascinat-
ing new TV development in
simple down-to-earth man-
ner. It actually translates
the highly technical descrip-
tions of research scientists
into plain everyday language.
Covers basic color prineiples,
compatible color TV system,
the color signal, color TV
reception, plus practical
pointers on_color pix tubes,
tests, ete. Just the info TV
servicemen must have to cash
in on this rapidly expanding

Profusely 1illustrated. °ﬂ|y s]
NEW!

1955 TV DOCTOR

ATTENTION: NOVICE SERVICEMEN!

The new TV DOCTOR was writ-
ten expressly for you by H. G.
Cisin, noted TV educator and
author. Mr. Cisin has trained
thousands of TV techniclans,
many of them now holding im-
portant positions in television.
His years of experience are em-
bodied in this valuable book!
TV DOCTOR contalns just the
info you need to start in TV
servicing. No theory. math or
formulas, but full of practical
information. Copyrighted Trou-

new fleld.

weiinu

'.‘Instruments

SYLVANIA 7”7 'SCOPE

A 7" ’scope, 404, with a vertical sensi-
tivity of 10 mv-per-inch, vertical response
flat irom 10 cycles to 2 mc (useful to 4
mc), and a square-wave response avail-
able to 500 kc, has been introduced by
Sylvania Electric Products Inc, 1221 W.
3rd St., Williamsport, Pa.

Instrument is said to have a low in-
ternal hum level, and an input impedance
of 5 megohms and 26 mmfd for negligible
circuit loading. High voltage and de-
modulator probes are included. Other
features include an internal hard-tube
multivibrator sweep circuit, linear sweeps
from 25 cycles to 50 kc (usable to 130
kc), rapid return trace, control for syn-
chironizing to either positive or negative
signals, wide-range phasing control, and
an internal 60-cycle sine wave sweep
which eliminates one set of leads during
alignment operations. Plastic shield for
7VPIA (green trace) crt has a low-
parallex, cross-lined screen.

|
|
|

!TAKE It With You!

vou GAN

New No. 77 Nut Driver Set

Closed, it's a compact carrying case.
Open, it's ready to use anywhere! 7 nut
driver sizes, 3/16” to 3”. Famous
XCELITE color-coded handles flash you the
size!  Ask your supplier for this newest
timesaver. While you're at it, check your
screwdriver and plier needs — XCELITE
makes the right tool for your job!

| XCELITE, incorPORATED

ark Metalware Co., Inc.)
ble Shooting Guide pin-points IgFormerlyP rk
hundreds of TV troubles, enabling you to diagnose
faults without previous experience. Method applies
to all TV sets. old and new. Special chapter on
COLOR TV. TUseful data about TV sets, tuners,
antetinas, lead-ins. interference, safety suggestions.
Many clear illustrations. °"|Y S]

FAMOUS “TV CONSULTANT” ||

TV Serviceman's Silent Partner |
New, casy-to-use way to solve
toughest TV troubles. UHF sec-
tion includes conversions, instal-
lations and servicing. Modern

alignment methods shown by 1
pictures, diagrams and simple

directions. tell exactly what to |
do and how te do it. Practical

pointers on use of all TV Test
instruments. Over 300 pix, raster 1

Ocmmard Park, N. Y. s
Onigt”

| ?
| L()o:KTO
|

|

RMC DISCAPS
PROTECT YOUR
SERVICE PROFITS

and sound symptoms. Detailed
directions tell where and how
to find faulty parts. Over 135
RAPID CHECKS, many using
pix tube as trouble locator. 125 illustr. of scope wave
forms, diagrams, station patterns, show various de- l
fects—take mystery out of TV servicing. NO THEORY

—NO MATH—NO FORMULAS —just practical serv-
ice info. covering all types of TV sgets. Only 52

NEW! 1954 TV TUBE LOCATOR
TROUBLE INDICATING TUBE LOCATION GUIDES
for over 3000 most popular models from Admiral to
Zenith plus PIX TUBES used in each model! 1947
to 1953 models. A storehouse of valuable TV servic- l
ing info. priced very low for large volume sales.

( Sylvania 7 ‘Scope

THE

Only $1 *Pat. NEW TV DYNATRAGER
NEW! Trouble Shooting PIX GUIDE Pending
incl. TV TERMS Explained * . TRACES TV SIGNALS
Sect. I is a fully illustrated GUIDE to oft-recurring 3495 AND VOLTAGES |
pix faults. Causes and cures explained. Copyrighted Ppd. . IéchAP'BENSEr?TESFECTIVE
Trouble Indicating illustrated chart tells where trou- or C.0.D. . REQUIRES NO

bles start In typical TV set—illustrations show re-
sulting faulty TV pictures. Sect. 2 explains hundreds
of TV terms in non-technical language. °"|y $1

ADDITIONAL EQUIPMENT
Ideal for trouble-shooting television
sets in home or shop. Qut-performs
more expensive testers und pays

+ Chas.

The Ceramic Capacitors

NEW! TV TROUBLE TRACER for i i i
* . for itself on the very first repair.
Each volume eontains different copyrighted ‘Trouble ¢ A “Must”lefo\r Ever;' TV Tv ManUfaCturers Depend on
gwdltca_t.inngL?‘E/} MxijiATIQNl GIUIIDES” of over 500 Technician |
most popular TV models. Vol. has older sets, vol. The ""DYNATRACER™ is a self- H H
newest 1954 models. 40 common picture troubles Dowwercd - auality test insteument With RMC DISCAPS you install 1000 V.D.C.W.

capacitors at the cost of ordinary units, but the
higher voltage ratings mean fewer call backs.

DISCAPS are packaged in clear plastic re-
usable boxes so you can determine contents
| and ratings at a glance. Their rugged mechan-

illustrated, traced to source and cured.

Vols. 1, 2 & 3..........Only 50¢ ea.

H. G. CISIN, PUBLISHER

that traces TV slgnals through any
Video Sound, Syne, AFC, Hori-
zontal or Vertical Sweep Circuit—
isolaies trouble to a slage or com-
ponent.

Traces voltages (50/500 V.
AC/DC). Also locates open, shorted6
to 2

] Ordfer irom ytim;l jobber today, intermitient or leaky (up
or if not stocked, write to... MEGOLINMS) condensers, resistors, . . :
B HARRY G. CISIN, Dept. s21 B coils, X [Formers, etc. ical construction makes them easy to ‘lns*all.
Amagansett, New York Compleltg SL'Q wllso'nlétYio'éAMazuE'UaA'lgA%Ie{'lgié Guide Cskmg your |obbfer for. RMC fI?flSCAPS is your
[ ] - | - est insurance of service profits.
DEr(l,CIfse::,fnd S DTV P G .' ISend m With each nelw order we'll Iindclude a P
“olor ix Guide unique TV Ifigh Yolluge Indicator’”
= O TV Doctor [] TV Tracer, Vol. 1 = useful in your testing work. RADIU MATERIALS BURPURATIUN
B TV Consultant  []TV Tracer, Vol.2 | | Cub out advertisement . - . attach namo aidl aodress Factories at CHICAGO, ILL., and ATTICA, IND
p i 5 i g nd m: a . . . .
B [J TV Tube Loeator [TV Tracer, Vol. 3 EI with $5.00 bill, check or money order and mul to For the mame of your nearest RMC Jobber contact:
Name.........ocvveniiiennnan. TN .
B Adaress = /oy IR TLISRIR | | |JOBBERS SALES COMPANY
R . - ) i i DISCAP
W GCity............ . .Zone....State....... B 201-04 99th Ave., Dept. 309, Queens Village, N. Y. ’ , g‘“g::'sg;s"'b““"‘ for Smiuwu : .
S EEEEEEENEEBEEERNEED - C
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TRIPLETT YVOM/VTVM

A two-in-one tester, 631, that combines
a volt-chm-milammeter and a vivm in a
single unit, has been introduced by the
Triplett Electrical Instrument Co., Bluff-
ton, Ohio.

Instrument features 34 ranges . . . vom:
10 ac-dc volts; six dc; resistances from
.1 ohm to 150 megohms; db and output
readings . . . vivm: iour ranges, including
1.2-volt range for grid voltage and ac-
curate discriminator alignment. Sensitiv-
ity ... vom: 20,000 ohms-per-volt on dc;
500 obms-per-volt on ac Cwvtom: 11
megohn:s. One switch on the unit selects
all ranges. Leads with the unit are 48"
long, with test prods and removable al-
ligator ¢lips at one end. For the wivm
there i1s a 48" lead with one meg built
1.

PRECISION 5" 'SCOPE

A general-purpose 5" ’scope, ES-520,
has been announced by the Precision
Apparatus Co., Inc., 92-27 Horace Hard-
ing Blvd., Elmhurst, N. Y.

Instrument features push-pull vertical
and horizontal drive; 20 mv-per-inch
vertical sensitivity ; 50 mv-per-inch hori-
zontal sensitivity ; 3-step, frequency-com-
pensated, vertical input attenuator; verti-
cal frequency response 20 cycles to 500
ke within 2 db; vertical square wave re-
sponse from 20 cycles to 50 kc; fre-
guency response 20 cycles to 200 kc
within 3 db (at full gain) ; 1 volt, peak-to-
peak, built-in vertical voltage calibrater.
Also includes internal linear sweep 10
cps to 30 kc; negative and positive sweep
sync selection; internal 60 cycle sync-
sweep phasing; beam modulation input
terminal; all 4 deflection plates directly
accessible at rear, and filter-type, remov-
able graph screen.

Precision ES-520

\,‘/

e

model 100
Miracle Phase*

Patent Apolied For

introduces a New Look

look at these outstmuling
in all channel antenna

sales features |

.
design

® Compact size—makes it easy @ Uniform low band coverag o A
to handle—to stock—and 2-6) and excellent high g h i N\
safe 1o install band gain (7-13 /

® A sturdy streamlined design o Jiigh front to back ratio cuts \
that will stand up under ex- co-channel interference x - / o2
treme weather and icing con- ) . . o \ T
Hitions ® Sharp dircctivity and ultra A

® Completely pre-asscmbled lincar response for excellent \ |

with fold out construction

black and white and color

reception

® Scaled clement ends climi-
i # 300 ohm match

nute wind noise
® [deal with rotor cither singly
or stacked Miracle Phase®
Ond Antenna that fills vour VHI needs close in
fringe and UHF

Miracle Phase

of servicemen.

® Only the Welco Subre has

to extreme

Miracle Phase cffectively isolates the undesivable interaction and
loading of Phased elements.As used with a bi-philler broadening
and phase inverting clement.it allows the low band dipole to
function with proper gain and pattern responsc in the high band.
‘This unique coupling of working elements makes it possible to
feed the received signal to the set so satisfactorily that the need
for many additional clements is climimated — greatly reducing
the physical size of high gain antennas — thus allowing one an-
tenna to fill jany requirements — and become the first choice

~

ORDINARY ANTENNA SABRE 100

Compare Sabre 100 performance,
size and price with other antennas

I'he Welco SABRE cannot be compared with
any other antenna design -because cleetrically it
works different— physically it appears different.
The SABRE is compact. streamlined and its new
phasing svstem gives it added distinetion. All this
at a price that will amaze the most discriminating
people, thus making the SABRE a tremendous
sales getter.

THERE'S A SABRL MODEL FOR EVERY
ARLA FOR TODAY'S NEEDS AS WELL AS
TOMORROW'S!

watch the Sabre ereate a new standard

in antenna design and appearance

SCALA DUAL MARKER INJECTOR

A dual marker injector that provides a
seconnd marker on the response curve is
now available from the Scala Radio Co.,
2814-—19th St., San Francisco, Calif.

Second mark is generated by a built-in
crystal oscillator. Two marks appear on
the response curve; one on the picture
carrier (the frequency of the marker gen-
erator) and the other on the sound car-
rier (built into the instrument). Injector
is cquipped with a 4.5 mc crystal (the
sound carrier being 4.5 mc away from
the picture carrier) ; a sccond mark is ob-
tained on the ’scope screen on the other
side of the response curve by setting the
marker generator at picture carrier fre-
quency.

Distributor Inquiries Invited--Temritories for the New Sabre Line Now Open
Wrile. wite of phone—

WELCO MFG. CO.

Leaders in Electronic Design
225 S. Third Street
P.O. Box 110

Burtington, lowa

SIMPSON P-P HF PROBE

A peak-to-peak type of demodulator
probe, for checking various video fire-
quency circuits in color TV chassis, has
been developed by the Simpson Electric
Co., 5200 W. Kinzie St., Chicago 44, Il

By use of a video voltage-doubler
probe, ’scope having a sensitivity of 0.05
volt-per-inch will provide an effective
sensitivity of 0.025 volt-per-inch. Probe
operates in the input circuit of the ’scope.
11 is not limited to color TV tests, and is
said to expand the field of signal tracing
in b-w receiver circuits. When checking
the signal at the grid of the first if tube
with the probe, dellection can be doubled.
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Since the most important
single step in Radio-
Television Servicing is
soldering . . . it’s just plain
good sense to use the best |
— KESTER SOLDER . ..

Key Name in Solder

for More Than 50 Years.

KESTER SOLDER COMPANY
4248 Wrightwood Avenue » Chicago 39, iliinois
Newark 5, New Jersey » Brantford, Canada

WHEN YOU CHANGE YOUR ADDRESS

Be sure to notify t.he_: Subsecription Department of SERVICE at 52 Vanderbilt Avenue, New
York 17, N. Y., giving the old as well as the new address, and do this at least four weeks
in pqvancc. The Post Office Department does not forward magazines unless you pay
addmontgl postage, and we cannot duplicate copics mailed to the old address. We ask your
cooperation.

Piweoieng e Toow Fidaied

EXTENSION
SPEAKER

® Brings the TV or Radio
sound right to the
viewer or listener.

@® Either speaker may be
switched on or off.

@® Volume control for ad-
justing sound level.

ELECTRONICS MFG., CO.
LYNBROOK, NEW YORK

idaire

Available Distributors From Coast- To Coast

Through Parts
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Annunciator TVI
(Continued from page 29)

about it. In very general terms, about
one-third of the owners of interference-
producing equipment will take reme-
dial measures when the trouble is dem-
onstrated to them; about half will allow
corrective measures to be used pro-
vided it costs them nothing (this usu-
ally involves buying Mrs. Jones a door
chime, and paying for its installation) ;
and one-sixth will not cooperate or
permit any remedies to be applied, even
iree of charge. Some of this latter
group are either unreasonable or irra-
tional, and may claim vociferously:
My interphone couldw't possibly inter-
fere with Mrs. Smith’s TV set because
it cost $240.00 and has clromium-
plated bells. Besides that, she wears a
wig—elc.

Dealings with the first two groups,
who constitute a majority of interfer-
ence producers, are not too difficult.
All that is necessary is to present a
clear and convincing picture of the
situation, and of the necessary remedial
measures, in terms that the owner can
understand. Let the owner of an inter
ference-producing device hear its ef-
fects on a portable receiver or see the
waveforms on a 'scope whenever pos-
sible.  Avoid personlized accusative
approaches (You are interfering with
TV sets all over the meighborhood).
and do not try to give orders about in-
terference reduction. (You must in-
structions will not work). Make co-
operation as easy and as inexpensive
as possible for all concerned.

The remaining sixth of the owners
of interference-producing equipment
are a serious problem which is not
always solvable. In some instances the
local electrical inspector can be of as-
sistance. In extreme cases, and only
when there is clear and incontrovert-
ible evidence of widespread local inter-
ference, Federal laws (and sometimes
local laws) regarding radio interfer-
ence can be invoked. This is a costly
and time-consuming procedure, and
sometimes produces so much local ill-
will that it should be used only as a
last resort.

An additional problem often encoun-
tered is with the maze of local license
laws, local electrical codes, customs
and union rules. In general, it is
neither desirable nor profitable for a
radio and TV Service Man to take on
a side line of annunciator wiring.
This is customarily done by local elec-
tricians or electrical contractors. When
a standard installation produces radio
and TV interference, the necessary in-
terference elimination work can be
done by the Service Man, but major



system changes should be referred
back to the original installer, who ran
usually do the work more economnii-
cally, and whose cooperation will be
valuable in preventing future interfer-
ence difficulties.

Chain Amplifiers
(Continued from page 42)

a consequence, an open heater or other
similar fault or even cracked glass will
result only in a small decrease in gain,
and no appreciable change in fre-
quency response or other character-
1stics.

Because of its low impedance grid
and plate circuits, it has been found
that the chain amplifier will burn
away minor shorts within the tubes,
such as is caused by lint or hair or
single strands of the grid windings.
It will, however, fail whenever there
are low impedance shorts within the
tubes. Ordinarily, this is quite rare.

Level Problems and Cures

An amplifier of this type obviously
transmits all of the channels through
the same tube. If the signal level of
any of the carriers is too high, appre-
ciable distortion will obviously result.
If 1t is the picture carrier which has
excessively high level, it can modulate
the gain of the amplifier for the other
channels, resulting in what is known
as a wiper. To prevent this happening,
it is only necessary to keep the signal
levels low enough so that this ex-
cessive distortion does not occur. Ex-
perience has shown that the maximum
allowable level on a typical five to
seven-channel system is approximately
I v rms peak svne for each of the
picture carriers.

New Applications of the Chain
Principle

Recently there has been developed
a chain amplifier” in which band-pass
circuits are used instead of low-pass
circuits. This amplifier has the theo-
retical advantages of very great band-
width and low noise figure, as in con-
ventional chain amplifiers, and the
practical advantages of dependability,
stability, etc., of its predecessor. When
designed to amplify only one channel,
much higher gains per tube can be
achieved than in the conventional
chain amplifier. This new tvpe ampli-
fier is being utilized in channel-pass
chain amplifiers® for the antenna site
equipment of a TV distribution system.

The last few years have seen chain-
tvpe amplifiers adopted for many pur-
poses. in the lab as well as in TV.
Because of their inherent special ad-

PRESENTS

new ud_.diiions,

Both towers are self-
supporting and have

all the Rohn “Superior
H  Design” features that

the “PACKAGE™

¢ make the Rohn line
§ TUWER truly proved in per-
4 formance and nation-
3 ally accepted!
£ The “Superiority” 9
i secret
{ is in the
3 “magic” Nﬂ B
; the NO.
i
5 TOWER
:
U
H
l The answer to your stor- Built‘ to fill 75% of your
£ age spuace dreams — re- requirements — structur-
¢ i ; ] 1 as the Roh
4 duced freight rates give. ally as sound as the Rohn
H you the edge on com- Standard No. 10 Tower
i petition! — vet costs less!
1
j PAT. PENDING

%These new Rohn Towers continue to feature the fam.ous tri;.mgul.ar design,
ithe self-supporting features and the simplicity of design which gives extra-
‘fordinary ruggedness and durability! New, advanced Rohn designing
utilizes mass production machinery to greatly lower cost — yet actually
produce a tower structurally sturdier than before! Get full facts _to_day on
Rohn Towers that are loaded with “Sales Appeal” . . . so far advanced in
design and engineering to be truly years ahead!

See vour authorized Rohn Representative or
Distributor for catalog sheets and complete de-
\---—ﬂ tails. Or . . . write, phone or wire . ..

bHN MANUFACTURING C€O.

DEPT. S 116 LIMESTONE BELLEVUE
PEORIA, ILL.

“Pioncer designers and manufacturers of towers of all kinds
.« . sold with ussurance and satisfaction coust-to-coast!”

vantages, we will probubly see them CBS-HYTRON SERVICE COAT
used more and more for low and me-
dium handwidth work when power
output and dependability are im- service personnel to protect their clothing,
portant, and for great bandwidth work has been CBS-Hytron,
since no other method has heen found

to be practical.

A service coat, that can be used by

announced by
Danvers, Mass.

Coat features square shoulders, lapels,
three regular-length  sleeves
buttoned slit cufls, reinforced, double
titched hartacked poclkets.; available in
sizes from 34 to 46. Made of washable,

pockets,

tThe L-3 carrier system now being installed
by the Bel! System to handle transcontinental
high-fidelity transmission of cither telephone or
TV or hcth simultaneously transmits 1860
telephone niessages or 600 telephone messages
and a TV carrier by means of broad-hand am-
plifiers.

2SKL.

3SKI. series 430.

saniorized, colorfast powder-blue herring-
bone twill. Embroidered CBS-Hytron
emblem 1s on breast poclet.
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NEW SUPER POST TOWERS .
for TELEVISION ANTENNAS

in FRINGE AREAS

COMPLETE

M a 5 NAVOX
TJMW ot Nchenaticy

TOWERS OF STRENGTH
TO LAST A LIFETIME '

Self-supporting tower built up of gal-
vanized steel sections. No guy wires

MANUFACTURED BY

AERMOTOR CO.

DEPT. 6409, 2500 ROOSEVELT ROAD e CHICAGO 8, ILL. |
BUILDERS OF STEEL TOWERS SINCE 1888 J

FREE

308-PAGE

.= ELECTRONIC |
|
\

7z, THE MAGNAVOX COMPANY

A "MUST"
necessary. Easy to erect. Safe and
resistant to high wind. Available in FOR EVERY
"V;"‘;":"; heights 33 ft., 47 ft, 60 ft., 73 ft., 87 ft. SERVICE
n felghts d 100 ft. with i tion.
irom 33 #. an ft. with bases in proportion DEPARTMENT
to 100 #+. FRINGE AREA TV BUYERS
MUST HAVE SPECIALLY BUILT | LIBRARY
TOWERS FOR CLEAR RECEPTION |
Tower and the TV set go hand in hand |
as a package sale to rural TV buyers. |
Provides an extra sale and profit to |
dealers. An excellent fast selling ae- |
cessory for jobbers and dealers. 1948 TO 1953 INCLUSIVE
TERRITORIES OPEN FOR ( e Parts List
» JOBBER DEALER FRANCHISE | e lllustrated Model s:! 5 o
7/ \ Write for complete structural details. Index
oS \' packing, prices, discounts, and terri- ° Compleie Schematics PER COPY
" \ torial assignment. -
4 .
—
|

Service Dept.

Wik

2131 BUETER ROAD o FORT WAYNE, INDIANA

| Safety in Servicing |

|
|
|

AED RAND
. 1955

(Continued from page 36) l

GLAD TO MEET YOU!

Tele-Kit, with one of the biggest
Tube inventories in the country,
presents a few specials as a
"getting acquainted offer."”

STANDARD BRAND, Fully
Guaranteed, late coded, individ-

lethal currents can be delivered. On
the other hand a surprise shock from
the high-voltage supply can induce
sudden dropping of tube or chassis
with the result that the tube implodes.

large picture tube makes a re-
spectable hand grenade!

@ SUPPLY
CATALOG

Send for it

Other Surprise Shock Source ua||y boxed.
Everything in Electronics The principle source of a surprise ‘
For Service Technicians and Engineers shock is the stored voltage in the tube. 12AU7 .69 6AG5 .69
Get thecconlmpletle, up—t](()—gateIIQ?5 The inner and outer conductive coat- | 6BZ7 1.05 6BC5 .59
LLIED Catalog. It’ ¢ ith the : ) . o
Cvorld’s large(s)tgr solvscgﬁn ?)f %V‘and ings normally employed comprise the | 6CB6 .59 6AF4 .99

radio parts and accessories, test in-
struments, Hi-Fi systems and compo-
nents, P. A. systems, tubes, tools-

everything for service work and indus-
trial electronic application. Depend on
ALLIED for fast shipment from the
world’s largest stocks-—save time and
money. Send today for your FREE 308-

page ALLIED Catalog.

Bttt 1
g ALLIED RADIO CORP., Dept. 23-J.4 ]
: 100 N. Western Ave., Chicago 80, III. :
: J Send FREE 1955 ALLIED Catalog :
1 1
1 Name 1
] [}
: Address :
4 1

City _ Zone —_ State ____ }
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plates of high quality capacitor,
large charges sometime being stored

for hours. This may be avoided by |

turning the brightness control up full
before switching off the set. In this
way the beam current will provide a

| discharge path for the tube capacity

and for the power supply in parallel
with it. If you want to be doubly sure
however, it will be wise to short a
length of wire from the chassis to the
second anode cavity after the set has
been turned off.

Credits

Safety News Letters, Electrical Equip-
ment Section, National Safety Council.

These are but a few of the
amazing bargains we are offer-

ing. Why not contact us for all
‘ your tube needs and get our
lowest prices?

TELE-KIT CO.

136 LIBERTY STREET
| NEW YORK 6, N. Y.
COrtlandt 7-4753

| These prices in lots of 25 or more—
| Net C.O.D—F.O.B. New York
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| AN Ari-Time high potential for re-
[placemem tube and component sales
| will be created this year as the result
of increases in the use of all types of
electronic gear during 54, [{arold F.
| Bersche, manager of RCA tube divi-
sion distributor sales, forecast recently.
Emphasizing that the renewal marlket
is keyed to quantities of equipment in
use, Bersche said that the 117-million
radios in use at the hegiiming of ’54
will increase to 124-million by year’s
end: record plavers will increase from
24 to 26-million; and TV sets will in-
crease from 27 to 32-million.
... On the occasion of the twentieth
anniversary of Taco, its two co-found-
ers, Carl Goudy and /{erbert Brown,
were presented with tokens of appreci-
ation (a gold watch and set of lug-
gage) by the organization’s personnel,
lhighlighting the annual clambake and
field day held at the Canaswacta Coun-
try Club in Norwich, N. Y. 1In ’34
Goudy and Brown founded Taco in
Long Island City, N. Y. Later in the
year, Tore Lundahl and James Cullen
joined the organization in sales and
production capacities. . . . The RCA
Service Co. has established three West
Coast area offices to handle Antena-
plex TV system husiness: 718 Dear-
born St., Seattle, Wash. (Edward
Long is rep for this area); 911 N.
Orange Dr., Hollywood, Calif. (I ar-
ren Burr reps here); and 2640 Bay-
shore Blvd., San Francisco (Edward
Norton is rep for this area). . .
l .. . E. Finley Carter, vice president
and techaical director of Sylvania
Flectric, has been named manager of
research operations of Stanford Re-
search Institute. Carter will retain an
association with Sylvania, assisting in
contacts with the Department of De-
fense and consulting on major research
and development contracts. . . . Robert
G. Scott has been named assistant
sales manager of the DuMont cathode-
ray tube division. . . . Keeton Arnett
is now vice president, adminisiration,
of Allen B. DuMont Labs, Inc.

at 443 Broadway, N. Y. C, is now
located at 75 Front St., Brooklyn,
N. Y. . .. Ira Kamen is writing a
book on Subscription TV for Ioward
W. Sams and Co., Inc. . . . Leon B.
Ungar, of Ungar Electric Tools, Inc.,
Venice, Calif., has been elected presi-
dent of the Radio Parts and Electronic
Equipment Shows, Inc., sponsors of
the industry’s annual Electronic Parts
Show. Karl Jensen, Jensen Industries,
Chicago, was named secretary, and
Bernard L. Cahn, Insuline Corp. of
America, Manchester, N. H., was re-
elected treasurer,

Tech-Master Corp., formerly located |

(536K Moltimeter Kit $12.90
Wired $14.90

1000 ohms/volt

425K 5" Scope
Kit $44.95
Wired $79.95

470K 7" Push-Pull Scope

KIT $79.95. WIRED $129.50.

EVENING-

but they

last a lifetime...
and you

save 50%

3 8 Kits and 4 2 Instruments —
the Industry’s most complete
line of MATCHED

TEST INSTRUMENT

Ya = million EICO In-
struments ore now in use
the world over! That's the
proof of EICO’s leader-
ship in Value.

221K VTVM Kit $25.95
Wired $39.95

565K multimerer Kit $24.95
Wired $29 95
20,000 ohms/valt

5

Sine & Square Wave Audio Gen.
Kit §31.95. Wired $49.95

For latest precision engi
neering, finest compo-
nents, smart professional
appearance, lifetime per-
formance and rock-bot-
tom economy — see and
compare the EICO
line at your Jobber
before you buy any
higher-priced equip-
ment! You'll agree with
over 100,000 others that
only EICO Kits and In-
struments give you the in-
dustry’s greatest volues

i
36GF Sweesp Gon. -
Kit 33455, Wired $49.95

-

ot lowes! cost
Prices 5% higher on West Coast

1050K Battery Elm,
i1 $29.95. Wired $33.95
625K Tube Tesisr
Xit 334.95
Wiced 549.95°
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A service record unmatched
in the historyof television!

- CROSLEY SUPER: V

e a servize mané deam!

‘No more groping and twisting”

'‘Entire chassis accessible for service”

“The Crosley Super-V is a service
man’sdream; the new vertical chassis
allows the changing of tubes in a
few minutes. When service of a

“By removing the cabinet back,
every tube is right in front of one’s
eyes. No more groping and twisting
to relocate tube-socket pins. The

SERVICE, SEPTEMBER,

separate diagram showing the actual
filament wiring makes the search for
anopenfilamentamatterofseconds.”
L.B.Hallberg, Hardware Products Co.,
Sterling, Ill.

Points wired on ter-

minal strips —easier -

circuit tracing .’
-

more complicated nature is required,
the cabinet can be removed by
loosening 6 screws; this leaves the
entire chassis accessible for service.”
Roy R. Thompson, Saginaw Distrib-
utors, Inc., Saginaw, Mich.

Bonnet-type cabi-
net lifts right off
—no more chassis
tugging

All important parts
groupedinone plane
—ali tubes accessi-
ble at rear

. N Cincinnati
Division VCo' :
ﬂ,_._ 25, Ohio

You can sell them better on a Crosley



Another
Mallory Winner!
The new Mallory Vibra-

tor Guide is a complete

cross-reference and serv-
ice guide. It has always

been the accepted refer-

ence book for yvibrator

<

selection. Get one from

vour Mallory distributor.

"' CAPACITORS ¢« CONTROLS ¢ VIBRATORS * SWITCHES « RESISTORS
RECTIFIERS « POWER SUPPLIES = CONVERTERS ¢ MERCURY BATTERIES

APPROVED PRECISION PRODUCTS

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA



Home Study Course

The RCA Home Study Course in Color TV
has been planned and prepared by instruc-
tors at the RCA Institutes, with the close
cooperation of engineers and training spe-
cialists of RCA. By studying at home, under
the guidance of these experts, you can learn
the facts about Color TV Theory, Receivers,
and Servicing—quickly . . . clearly . . . thor-
oughly! The RCA Institutes” Color TV course
is a practical, down-to-earth home-study
plan that covers the facts you will need to
install and service color sets successfully.

This valuable, important course in Color TV
is FREE of extra charge with your purchases
of RCA Tubes. See your RCA Tube Distribu-
tor for complete details.

>3 ¥ | : PEI Color Course

Bl G REE of
COLOR-TV Kty

IS HERE

... where are yOZL?

Tube purchases

The TV technician who is
ready—who knows color
TV theory, receivers and
servicing techniques—will
be the one to make the BIG
profits. YOU can be one of
those technicians—if you
start learning now!

Nine Easy-to-Follow Lessons:
COLOR-TV THEORY

. Introduction to Color TV

. Principles of two-phase modulation

and colorimetry

. Principles of Color TV receivers

COLOR-TV RECEIVERS

. Tricolor Kinescopes
. The color television system

. Color TV receiver circuits

COLOR-TV SERVICING

. Set-up and adjustment of color
. Servicing and alignment

. Test equipment for Color TV servicing

DO YOU KNOW THESE COLOR-TV TERMS?

dynamic convergence * saturation

shadow mask * chroma

three-beam gun

purity

matrix

#* dynamic-phase control

% beam-positioning magnet
% burst

# gamma corrector

RADIO CORPORATION of AMERICA

ELECTRON TUBES

HARRISON, Ni-d.




