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roof top magic

from your TV set

it _—

e b = -
— and it's magic

in sales too

‘H’W & CD-R O‘I’O ey

NATIONALLY PROMOTED IN TELEVISION

% There’s real MAGIC to the CDR ROTOR!
The way it IMPROVES any TV picture is magic
...the way it sells...is magic! BUT...the real

answer is quality manufacture of a proven design!
That adds up to continued dependable
performance. .. CDR ROTORS ARE BUILT TO

LAST... built to perform under any conditions!

NOW... MORE IN DEMAND THAN EVER

BEFORE with the BIG consumer advertising
campaign in full swing...if you don’t

have your BIG CDR PROMOTION KIT with
selling and advertising aids ... write us

for your kit. .. to help you sell EVEN MORE!

/ THE RADIART CORPORATION
® CLEVELAND 13, OHIO

TR-12...q special com-

bination value consisting of
complete rotor including thrust
bearing...handsome modern

design cabinet with meter
control dial . ... ... $47-95

TR-11... same as TR-12
without fhrusfi)ecring$44‘95

TR-2... the HEAVY DUTY

rotor especially suvited for spe-
cial TV antenna installations.
Complete rotor with "Compass
Control” cabinet having illumi-

nated "perfect pattern” dial.

$49.95
/THE CORNELL-DUBILIER ELECTRIC CORP.
® SOUTH PLAINFIELD, N.J.

wWWwWw americanradiohistorv-eom
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ATTRACTIVE YELLOW MOLDED

PLASTIC SHELL ; o
Non-inflammable. WIIN

burn or melt under soldering %
iron or flame.

BONDED SEAL
Positive, heat resistant, non-
inflammable bond seals
leads and shell, locks out
humidity.

FIRMLY SECURED LEAD
Con't be pulled out,
even under soldering
iron heat.

———ASTRON R o
PATENT S - \
PENDING \

THE NEWEST ADDITION

+
TO THE SM LINE

POINT

MOLDED PLASTIC PAPER

AT

Patent Pending

Yes, the ASTRON BLUE-POINT’s tighter seal
and tougher shell give you heat and moisture
protection to a degree never before possible—
providing a longer life and greater dependability
than has ever been achieved in a molded plastic
capacitor! BLUE-POINT iz a capacitor you
can rely on completely, under every condition.

BLUE-POINT is suitable for continuous
operation at 85°C. The bonded seal uses a
special thermo-setting, heat-resistant, non-in-
flammable bonding agent—positive protection

ASTRON CORPORATION

{Trade Mark

against moisture. Solder leads as close to the
capacitor as you like—they won’t pull out!
Every BLUE-POINT is clearly marked with
voltage and capacitance, bears outside foil iden-
tification. Every BLUE-POINT is ftested and
guaranteed. Look for the ASTRON BLUE-POINT
when you buy capacitors from your jobber, or
if he doesn’t carry it, send us his name. Insist on
ASTRON BLUE-POINT, the capacitor you
know you can depend on. Order a supply today.

For complete performance characteristics, specifications and listings, write for Bulletin AB-20A

DEPEND CN—INSIST ON

CORPORATION

Safety Margin capacitors for every radio, television and electronic use.

255 Grant Ave., E. Newark, N. J.

y
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THE JFD

uper=jet

JFD's JeT 213S outperforms all other
VHF antennas covering the chan-
nel 2.-13 spectrum.

Rugged, completely pre-assembled,
the design of the SUPER-JET COM.
BINES THE BEST OF BOTH THE
BALINE YAGI AND THE JeTENNA
for unequaled deep fringe perform-
ance and flathigh gain no-dip
response.

Narrow side lobes in the SUPER-JET
provide highly directive UHF cov-
erage equal in gain to stacked
bowtie and reflector. An extra fea-
ture at no extra cost.

Delivers single 10-element Yagi
performance on each channel

%
R
Write for Form 230. g
a
8
HERE ARE THE FACTS— g
COMPARE FOR YOURSELT. 'g
o
= Qo oo wWQ Q
E‘ o MO Mo E ) < g
-~ #3 b3 b2 53 H g
o) % »g =Y = &
i =z Pz Wz Bs A o
= o8 g2 g8 4% g
o SU me @B® ®> N N
- 2 2 4] E b
=) - 5
o, > a il o
] o = by
™ ] S L
-] ] "E
6.5 4.50 0.7 0.0 4.0 2 E
=)
7.5 5.00 3.25 3.0 5.0 3 g
9.5 5.75 4.5 4.0 7.0 4 B
85 300 35 325 625 5 E
8.5 2,50 3.5 3.0 5.0 6 E’
1.0 350 60 45 525 7 =2
1.0 100 70 70 60 8 R
R
12.0 0.0 6.5 7.0 525 9 s
12.0 875 7.75 8.0 7.25 10 E
11.25 .875 8.0 10.0 9.25 11
12.75 .50 7.5 10.0 6.5 12

120 75 6.0 9.0 7.0 13
DB GAIN

YES NO NO NO NO

1" Square
Cross Arm
Completely
re-

Assembled
$42 .50 $65.90 $47.50 $34.95 $55.00 LIST PRICE

Model JeT 213 . single - $20.75 list
Model JeT 2135* - stacked - $42.50 list

*Complete with stacking
transformers.

YES NO NO NO  YES

JED MEZ. CoO.

Burton browne adv

BEOOKLY) 4, N. Y.

wWwWW.americanradiohistorv. com
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NOW You Can
USE a LOW (OST
TRANSMITTER
DIRECT FROM

YOUR AC SOURCE

for Fixed Stations with

ELECTRONIC EQUIPMENT

MODEL *“B”’

POWER SUPPlY

Pat. 2599748

No need to pay thousands for a
fixed station transmitter when you
can use a mobile transmitter with
an Electro Model “B” DC Power
Supply at a total cost of less than
seven hundred dollars.

The Electro Model “B” is the only
known DC power supply qble
to withstand mobile transmitter
loads. as proven by actual use
in the field. Simply plug into any
110 volt,60 cycle outlet and con-
vert AC to DC current to power
these transmitters.

One Model "B” supplies up to 20
amperes at § volts for small mo-
bile transmitters. Two Model "B's"
connected in parallel supply up
to 40 amperes at 6 volts for larger
mobile transmitters.

Offers big savings for:
Police, fire, civil defense, taxi, for-
estry, pipeline and military radio
communication systems.

Send for FREE
detailed Bulletin BC5654

Electro Products Laboratories

4501-§1r Ravenswood Ave.,
Chicago 40, IIL.
Cdangdo: Atlas Radio Corp. Ltd,, Toronte, Ont.

1953
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TRIPLETT ELECTRICAL EQUIPMENT CO., BLUFFTON, OHIO

COMPARE THESE

FEATURES WITH

o ANY SWEEP
: E'.“‘Ge\g\:abs,oi?i\:;“e“ﬁ 0 0% | H— GENERA TOR
. {est

There are 16 additional features incorpo-

rated, which make it a “must” for the
radio technician. All, together, emphasize
the superiority in dollar value of Triplett

3434-A. See this tester at your distributor’s.

[N
Ty -EM SKEEP
GEHERATOR
3

MARKER

PHASING

il 8]
‘ -t

tetilld

EEERE
treegd

i
& |
®
9
i

And now compare the
Quality per dollar
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= 3 Why didnt someone
1= do this before?

!
AL

Yo ;

has the
Detachable

FIRST

) CCrPERRIFIC! say TV servicemen — and you'll echo their
= words when you see the amazing new Superotor.
F\ Imagine — a drive unit as easy to replace as a light bulb!
Strictly a one-man job! No fussin’, no cussin’, — no need to

, )/ dismount the antenna — no need to interrupt TV viewing
7 while the drive unit is being serviced. Great? Yes! — and

/
/
////"///j this is just one of FIVE major advances that put Superotor

years ahead of anything on the market. No wonder the

big switch is to Superotor!
e Double > @ Built-in o Steel
| Lock Stop 7~  Chimney Reinforced
Prevents Mount Construction
Drift & Design o il s
coaSt | A &d& FIRST!
A feader FIRST! =

nnnnnnnnnnnnn

 FALELTRONILES Ing.

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

SERVICE, NOVEMBER, 1953 ¢ 7



FINAL

EDITION

Test Equipment

ood etvg

FINAL

EDITION

PHILCO TEST EQUIPMENT SPECIFICALLY DESIGNED FOR THE SERVICEMAN

AGAIN PHILGO
LEADS THE INDUSTRY

Serviceman’s needs
seen as Philco’s
Engineering Goal

This new Philco VHF to UHF adapter
pioneers a whole new approach to service
problems and at the same time is the most
economical and practical unit ever offered.
Servicemen are taking full advantage of
the introductory demonstrations of this
amazing piece of equipment now offered
by Philco distributors coast to coast.

The First and Only VHF 1o UHF
Signal Generator Adapter

Continuing its engineering program de-
gigned to provide the serviceman with the
best possible test equipment Philco
Corporation now offers at a fraction of the
usual cost an exclusive highly specialized
adapter unit for converting the output of
VHF TV servicing test equipment to UHF.

One of the Finest Vacuum
Tube Voltmeters ever Designed

Facing up to the task of measuring high
impedance circuits where loading effect
must be kept to a minimum Philco has
again designed a unit which meets the
most rigid engineering specifications. All
reports indicate this unit is unexcelled
for complete and accurate measurements.

10 e SERVICE, NOVEMBER, 1953

.

Under the trained eye of a Philco Serviceman the amazing model

. B

G-8000 VHF to UHF signal generator adapter is shown in action.

Practical Portable 3-inch
Television Oscilloscope

The tremendous growth of television
requires the most practical and versatile
types of equipment to answer service
needs. Philco has such equipment, par-
ticularly in its 3’ scope which is 214 times
smaller than other 3’/ units, making it
adaptable to either bench use or field
servicing. High sensitivity and wide re-
sponse make it ideal for TV work.

"Philco Test Equipment Specifically de-
signed for the serviceman!” That’s the
theme of Philco’s engineering program.
A program which you, the serviceman, can
depend upon to supply the very finest in
service test equipment. Discover how easy
it is to own a complete Philco Test Equip-
ment Laboratory. Your Philco Distributor
is eager to serve you by offering his new
special payment plan to best accommodate
your needs. Fill out the attached coupon
as shown and mail to Philco Accessory Div.

PHILCO CORPORATION
Accessory Division '
Allegheny Ave. & "A" St., Phila. 34, Pa.

J | om interested in the Philco Test Equipment
shown here. Please send me details of your
SPECIAL PURCHASE PLAN for obtaining these units.

[J Please send FREE copy of your new booklet
on Philco Test Equipment.



QERVICEMAN'Q umkas ‘l'o'd {0 Ben Gr?m, pfo‘:ugc:s\ gaggv

75 LITTLE JEWEL | TOSSED OUT THAT OLD ROOF ANTENNA YOU PUT
A a e ) UP LAST YEAR! ISNT THIS NEW ONE A BEAUTY?
JOUNEVER SAW TV LIEBURY ) THE SALESMAN 5AID THE SET HAS DRIFTED 0UT 4
L, V /\ 24 e '
S \\ P N 71N OF ALIGNMENT A LITTLE AND
%7 g - YOU COULD SHARPEN IT UP IN
) ,M\ A JIFEY.

{ THE LITTLE < = f
LADY TOWARD 3 ) '\
THE PROPER ~ S

CHANNEL
e

NS

BN

THE URGE TOKILL!
. THAT ALL SERVICEMEN
FEEL TOWARD THE ‘GIMMICK
SALESMAN WHO"HIGH-

PRE5SURES“ART LOVERS ()
INTO THE “LITTLE WIZARDY

ORI

001000 500 SGA Dl 2515

WFD. VOLT® CAT. NO.,

Dow't be Vaguc. .. Ak for

il m. apaciTals |18

NOW . complete Sprague ceramic line for virtually every replacement Look To
need comes to you in the crystal-clzar molded Plasti-Pak* box. This rigid, SPRAGUE
reusable coniainer lets you see conrents and capacitor ratings at a glance.
There's a positive snap lock on this slim new space-saving polished styrene For
package with the hinged lid to eliminate spilling.
The Plasti-Pak is another of the :ervice tested, forward-looking features LEADERSHIP
for which you can depend on Sprague. IN EVERY
Remember, there's a Sprague ceramic capacitor or printed circuit for
every replacement requirement. Type Of
And there are Sprague distribu-ars in every major trading area. For the CAPACITOR!
name and address of your nears:t genuine Sprague parts depot, write
to Sprague Products Company, &l Marshall Street, North Adams, Mass.
*Trademark Do you hdve 'he

o complete Sprague

s p n n G U E o
WORLD'S LARGEST CAPACITOR MANUFACTURER

SPRAGUE PRODUCTS CO 1S THE DISTRIBUTORS' DIVISION OF THE SPRAGUE ELECTRIC COMPANY

SERVICE, NOVEMBER, 1953 * ||



From your RMS line — the
largest in this industry —you’ll
- always find the antenna best
bette l‘ b u s . n ess suited for your area. All feature
excellent gain and provide
excellent quality with remark-

able construction superiority.
Work with RMS antennas and
you'll see the important

b ette r = m ad e differences . . . count the hours
saved in faster installation.
They're priced right, too.
See your local RMS Jobber.

2016 Bronxdale Avenue,
New York 62, N. Y.

VHF Delta-Match Yagi

# Y o g
STY > . / . ;
pt:— . 4 > =
) broad-band—1deal in multi- :
channel vhf areas; ar where N -
channel changes are ex- R H \

YHF Conical-Yagi
More gain than (4 ¢
stacked conical,
single lead-in. Also
stacked models.

pected. No hardware bag.
No riveted parts. Step-up
transformer and other ele-
ments preassembled, swing
out and tighten.

VHF Yagi — single channel — With
unique steel brace on 8 & 10-element
lo-band models. All-preassembled, oll-
aluminum; excellent gain.

/

VA or EVA

Pre-Fab Conical

{
Completely, but completely pre-
Fringe-Leader Jr. V Beams—Ideal assembled . . . at lowest. cost!
urban and semi-fringe end-fire Rugged deluxe brackets, dowel-
arrays for vhf all-band reception. reinforced crossorm of aluminum;

(2-83). E"‘°P.ﬁ°“°"yv high 9°'i" VA-deluxe, EVA- economy. Also also in steel. 2 and 4-bay models
broad-band units. AAV-adjustable, adjustable model, UVA-. also.

CVA- fixed. Also stacks.

Fringe-leader Conical V's

With fixed elements for vhf or with
adjustable elements for vhf-uhf

1 UHF Corner Array
;' with Bow Tie

A F 7 Tuned collapsible reflec. UHF SkyTrak Yagi — Six-element, S
=7 to.r - . . not wire '"?Sh! rugged, all-aluminum . . . no ”
o Flncker-free m¢.>unn.ng. plastic components, no hardware
etoc!f it llcrerial] e joints to corrode. Has special 3- Bo-Tenna for UHF—Tuned reflec.
i saatassic (2 ERCH wire falded dipole transformer tor . . . not mesh! Ideal uhf Bow

tenna for all uhf. Excel-

: element. Cut for groups of chan- Tie element. Quick-rig. Crossarm
lent ghost reduction.

nels. of steel; not plastic!

12 e SERVICE, NOVEMBER, 1953
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BE SURE TO
ENTER THE
CQS CONTEST

If you are using the CBS-Hytron Certified
Quality Service Kit, you are eligible to enter.
You simply tell in 25 words or less why you
like the CQS Plan. As an eligible entrant,
you get a famous CI3S-Hytron Soldering
Aid free. And you have a chance to win one
of these 10 BIG prizes:

FIRST PRIZE:

FORD PANEL TRUCK

Second Prize: $1000 in Savings Bonds
Third Prize: 600 in Savings Bonds
Fourth Prize: 500 in Savings Bonds
Fifth Prize: 400 in Savings Bonds
Sixth Prize: 300 in Savings Bonds
Seventh Prize: 200 in Savings Bonds
Eighth Prize: 100 in Savings Bonds
Ninth Prize: 50 in Savings Bonds
Tenth Prize: 25 in Savings Bonds
Remember, vour CBS-Hytron distributor’s
salesman can also win other big prizes. Be
sure to write his name, too, on vour Contest
entry. Entry blanks are available in your
CQS Kit . . . or from your CBS-Hytron dis-
tlg?;lor. Beat the closing date, Dec. 15,
53.

RECEIVING ... TRANSMITTING .

e /a 7

€5,
fadio a;“vm aically
So

Seryjes

PROVE to vour customer he can put his confidence in you.

Lay all the facts before him. land him this Certified Quality

Service Tag. The Tag he has been reading about in LIFE-POST ads

sponsored for vou by CBS-Hytron. The same ads (and there’ll be more) that are
prompting him to ask where he can find you, his Certified Quality Service dealer.

With this simple, easv-to-use Tag, do what your customer wants. Certify that yvour

itemized charges are fair. Certify that your service. . . your ability . . . and your equip-

ment guarantee him dependable, top-quality TV and radio repairs. Give your customer

tangible proof that you are giving him his money’s worth. Win /7s confidence. And you

will gain more business . . . more profits. Put your convincing Certified Quality Scrvice

Tags to work right awavy.

GO A STEP FURTHER
Tic in with the whole Certified Quality Service Plan as advertised in LIFE and the
POST. . _

THi$ TAG oh 7OUR BT mrKNS

Use your v f“‘“

docdl. Qualn))f‘!\/and Radio Parts
| and Service... Fair Charges

o e 5. A i o b € e 2 S e

Use your window streamer,

They are all part of the Certified Quality Service Kit. This Kit, including 250
CQS Tags imprinted with your name and address, is available on a special
offer from your CI3S-Hytron distributor. Or you can write for details on how
to order direct. You can order more CQS Tags from your distributor, whenever
you need them.

GO STILL FURTHER Use your LIFE-POST display.

Keep in close touch with your CBS-Hytron distributor. Watch soon for additional
supporting material to identify you as a Cerlified Quality Service dealer:

. 1.€QS illuminated window sign
2.€QS metal flange sign

3.€QS direct-mail postal cards
4,CQS newspaper mats, etc.

CBS'HYTRO N, Main Office: Danvers, Mass.

vN}unuluc'urers of A Division of Columbia Broadcasting System, Inc.
Receiving Tubes Since 1921

A member of the CBS family . . . CBS Radio * CBS Television
Columbia Records, Inc. ® CBS Laboratories « CBS-Columbig, Inc. ® end CBS-Hytron

.. SPECIAL-PURPOSE AND TV PICTURE TUBES +« GERMANIUM DIODES AND TRANSISTORS

SERVICE, NOVEMBER, 1953 * |3
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standord tyred | /|
Tolded dipoe | H ~
referonce |
-2 Il | : —
chanels ? k] 4 5 & |

|
stondard wned

folded dipole !

roference | [

stondord tuned L L

folded dipole

chomnels | 14-23 § 24-33 | 34-43 § 4453 | 5463 | 4473 | 7483
reference

standard tuned |

folded dipole |

reference

chammals 24g2sf w27 oaj29) 30

%* All AMPHENOL VHF onfenna measurements made

in accordance with proposed RETMA standards.

*Reissve patent
no. 23,273

VHF

model no. 114-005—
channels 2 10 13

Corner Reftector—model no. 114-058
for channels 14 to 83

Yagi—model no. 114-054 (24-30)
for channels 24 1o 30
{models available for all channel groups)

Advertisements claiming 40 db ga n for
gilded coat hang=rs will be a thing

of the past with +ee adcption of
proposed RETMA xrtenna measurement
standards. By this move, all anten1a
manufacturers wil measure the
performance of teir artenncs by
the same methods<

The adoption of y-iform stendcrds
will not affect AwP-ENOL literature,
however, as all Aw.PFENOL anten-q
measurements are, and have been,
made in accordarce witt these
proposed standarcs. The gain charts
to the left represe: relicble ndic=s
to the characterissizs of three
representative Al PHENOL antennas
—give proof of tzp pzrformance.

The superb elec?rical performance
of AMPHENOL ankennas plus tie
famous AMPHENOL craftsmanship
construction has vace thess
antennas the first cxize of dealers,
servicemen and ins-allers all over the
nation. They have fouad the
AMPHENOL line to b2 -he quality e
on both top electrical performance
and durable consrruction.

For complete informatior es ewery AMPHENO .
antenna, be sure and gef pour copy of the free
""TV Antenna Folio'’ whick son ains antenta and
accessories catalog sheeks with rull electrical
data. See your AMPHEENOL distributor.

AMERICAN PHENOLIC CORPORATION

chicago 50, iibinojs
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n@FOR FUSES

THE INDUSTRY'S 2202 Complete LINE

Here’s why it pays to get all your fuses
from this one reliable source: Plus A COMPLETE LINE OF

More than a third of a century of service FUSE CLIPS, BLOCKS AND HOLDERS
stands behind every fuse that bears the &N
BUSS trademark. Your customers have
faith in BUSS fuses. They know that
the BUSS name represents fuses of
unquestioned high quality.

To maintain these high standards, each
BUSS fuse is electronically tested for
correct calibration, construction and physical
dimensions.

@& BE DOUBLY SAFE... install BUSS
fuses. They protect the product and your
reputation. Your customers know BUSS
fuses — famous for dependable protection
in homes, industry and on the farm,
ever since 1914.

Bussmann Mfg. Co., University at Jefferson
St. Louis 7, Mo. (Division of McGraw Electric Co.)

Please send me bulletin SFB containing facts on BUSS small dimen-
sion fuses ond fuse holders.

Namer FEpwmem. . Wiinnsnlad FPVRYPE, bhhe aaabolll . . BFd4

T T 54 ST s T 4 s s RIS T R ISR I

; COMPANY .« o i vttt ittt it e in e aacnasanoneseanensenns

FOR MORE INFORMATION Addressmmmmn. | sl R SART (A w2 A L o . L SRR G
D ma" fbl:f CO(IPOII fodﬂy City & Zone a i« § e leioMiese oleraieaiorsiare dam i w g State......... $-1153
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CUSTOMERS EVERYWHERE KNOW
SYWVANIA TUBES JUST
CANT BE BEAT FOR QUALITY !

WHY SYLVANIA PRODUCTS
MEAN BETTER BUSINESS

OU'RE really on board the berter-profit special when you feature
YSylvania Picture Tubes and Receiving Tubes.

Your customers know Sylvania as a pioneer in the development of Television keep s tel ','ng
fine radio and television products. From the very beginning, the name . .
Sylvania has stood for the highest possible quality. And, as the indus- about Sy'van ia qua',fy

try has progressed and expanded, Sylvania has taken great care to
maintain its recognized leadership.

Now, due to advanced manufacturing techniques and precision
testing methods, Sylvania tubes can point to outstanding records, both
in long life and fine performance. Today 7 of the 10 leading set man-
ufacturers use Sylvania Picture Tubes and Receiving Tubes.

So, if you want recognized quality working on your side . . . sell
Sylvania! Call your local Sylvania Distributor for the latest fall prices
and money-making promotion offers, or write to: Sylvania Electric
Products Inc., Dept. 3R-2411, 1740 Broadway, New York 19, N. Y.

Sylvania’s popular nation-wide television
show “Beat the Clock” continues to telt

millions of your customers week after
week, all through the year, about the
unbeatable quality of Sylvania products.

LIGHTING « RADIO o ELECTRONICS o TELEVISION gy Canada: Sylvani Electric (Canada) Lid,

University Tower Bldg., St. Catherine Street, Montreal, P. Q..
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212 NEW
DRY ELECTROLYTICS!

Greatly Expanded Pyramid

LS SR S - -

Capacitor Replacement Line
Now Listed in Free
Supplement DE

featuring
an entirely new

hermetically sealed
tubular with 6” flexible
insulated leads

TYPE TDL

Write for Free Catalog DE

Mr. Serviceman:

Get this handy wrench for locking
3 or unlocking the mounting ears of
Pyramid’s Twist-Mounts. See your

distributor today and take advantage
of this exceptional offer.

PYRAMID ELECTRIC COMPANY
1445 HUDSON BOULEVARD, NORTH BERGEN, N. J.

SERVICE, NOVEMBER, 1953 * 19
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Again proving

tube-design

leadership...

FOURTEEN out of thirty-five regis-
tered new receiving-tube designs
—40% — were G-E, in the last calen-
dar year, 1952, As still further proof
of leadership ., . new G-E types num-
bered more than twice those of any
other manufacturer!

Outstanding research and develop-
ment by General Electric have given
to the TV-radio industry its newest,
most advanced tubes. You can be
sure, when servicing latest-model] re-
ceivers, that G-E tubes are available
for every need—that G-E leadership

9
/ﬂ/ OF 1952's NEW RECEIVING TUBES WERE
G-E DEVELOPMENTS ... TWICE ANY OTHER MAKE

in tube development brings you the
finest obtainable product. Every
working day, you will receive extra
dividends in superior performance
and reliability.

You can expect more new and im-
proved tubes fram General Electric in
the months ahead—types that will
make your work easier and cut call-
backs. Keep in touch with your G-E
tube distributor for forthcoming
new-tube announcements, each with
a profit message for you! Tube Dept.,
General Electric Co.,Schuectady5, N.Y.

SHOWN BELOW: a few of the many new G-E tubes
that are making money for service dealers.

25W6-GT

GENERAL ELECTRIC

161-1a8
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Radion’s new SUPER-BULLSEYE
sells TV in every market because it's
the one UHF-VHF indoor antenna
that's extra-compact, smartly-styled.
A top performer because it's
Radion quality-built. Order now!

1695

list

Get the Super-Buliseye super-selling story . . . mail today!

THE RADION CORPORATION
1130 W. Wisconsin Ave., Chicago 14, lllinois S-11

Please send ipformation on the Super-Bullseye to:

Name
.= Firm
Export Soles Dw Scheel Intemational, Inc. :
4237 N.lincoln Ave,, Chgo. 18 - In Canada: ATR. Addrass_ ==
Armstrong Co., 5@ St. Clair Ave., West, Toronto = st o Dlnsiaa, s s 4
) 1 K City. - Zone.___State i
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NORTH, EAST, SOUTH, WEST...

fe

1l ket @ bead-cu

Whatever the area or atmosphere...city or fringe...rain, snow
ice, heat, dust, salt spray, polluted air or radiation... you'll
find the answer in these quality-controlled cables by Federal —

FOR COMMUNITY TV
ws Federals “wie 57

K-14 —71-ohm shielded primary transmission line for
community distribution systems. Famous for lowest line
loss, long cable runs and fewer amplifiers required. Ca-
pacitance: 21.5 mmf/ft. Attenuation DB 100/ft: .57—50
Mc; .90—100 Mc; 1.42—200 Mc; 2.3—400 Mc.

RG-11/U—-75-ohm shielded low-loss coaxial. One of
the best small-diameter cables. Tops as a community
TV secondary lead-in. Seven strands #26 tinned copper.
Capacitance: 20.5 mmf/ft. Attenuation DB 100/ft:
1.5—50 Mc; 2.15—100 Mc; 3.2—200 Mc; 4.7—400 Mc.

RG-59/U—73-ohm coaxial TV lead-in cable. Highly
efficient as a community system pole-to-house tap-off.
Meets all needs wherever a high-grade installation is a
must. Capacitance: 21 mmf/ft. Attenuation DB 100/ft:
2.7—50 Mc; 4.0—100 Mc; 5.7—200 Mc; 8.5—400 Mc.

SERVICE, NOVEMBER, 1953

K-111-300-ohm shielded, balanced TV lead-in de-
veloped by FTR. Minimizes noise, snow, ghosts due to
transmission line pick-ups. Ideal for many areas where
good TV was impossible before. Capacitance: 4.2 mmf/ft,
Attenuation DB 100/ft: 3.4—100 Mc; 6.6—400 Mc.

TV-1184 —300-ohm dumbbell-shaped TV lead-in. A
standard low-cost lead-in for areas without unusual con-
ditions. Cinnamon-brown color is highly resistant toultra-
violet. Two conductors: 7/#28. Capacitance: 4 mmf/ft.
Attenuation DB 100/ft: 1.28—100 Mc; 3.0—400 Mc.

TV-1182-300-ohm deluxe type heavy-duty TV lead-in
with 90 mil. web. Insulated with “silver” polyethylene,
Federal development that provides maximum weather
protection and long life. Capacitance: 4 mmf/ft. Attenu-
ation DB 100/ft: 1.22—100 Mc; 2.85—400 Mc.

Non-Radiating Lead-ins for MULTIPLEX TV SYSTEMS

K-125 -75-0hm coaxial TV
lead-in cable. Double-
shielded and jacketed.
Formerly listed as SP-75.
M—« K-126-73-0hm coaxial TV

lead-in cable. Double-

shielded and jacketed.

Formerly listed as SP-76.
K-125 alternates for RG-11/U as secondary lead-in
K-126 alternates for RG-59/U as tap-off lead-in

WWW americantadiohistory com



Wherever there are TV customers...

fou the flwost

TV-1182—-Provides remarkably low line
loss in fringe areas. Outstanding for re-
sistance to weather and sunlight. Silver-
colored insulation blends with any color
scheme in home decoration.

K-200 (RG-86/U)—200-ohm heavy-duty
ultra low-loss lead-in. Particularly adapt-
able to remote-area installations — espe-
cially long runs and multi-stack antennas.
Also used with rombics.

TV-1185 « = Wi I el

See your local
Federal Distributor
or write to
Federal direct
Dept. D-956

2/

G v ‘«‘NN
SN s
*:%:;f\f * B
e M T G o £

N r

300-OHM
ALL-CHANNEL
TWIN-LEAD
THAT LAUGHS
AT WEATHER

TV-1185’s “Silver’’ pigmentation lets you

INSTALL IT and FORGET IT!

FEDERAL’s TV-1185 is virtually a “pipeline” for better-than-ever
TV reception... VHF or UHF. Insulated with the revolutionary
Federal-developed “silver” polyethylene, TV-1185 is amazingly
tough, flexible and efficient.

TV-1185 leads in Weatherometer tests... fights heat, resists
moisture and other destructive deposits ... minimizes deteriora-
tion due to sunlight.

TV-1185 keeps the energy field inside the weather-proof sheath
... providing exceptionally low loss...more constant impedance
...a better TV picture regardless of area or length of lead. It’s
easy to install and tight-seal against all atmospheric conditions.

There’s no finer tubular lead-in of its type on the market today!

Capacitance: 4 mmf/ft. Attenuation DB 100/ft:
0.5—10 Mc¢; 0.95-50 Mc; 1.25—100 Mc; 1.7—-200 Mc;
2.6—400 Mc; 3.0—500 Mc; 4.5—-1000 Mec.

Product of America’s leading producer of solid dielectric coaxial cables,

/OIVI;r;\o”a\,? SELENIUM-INTELIN DEPARTMENT 100 KINGSLAND ROAD, CLIFTON, N. J,
":u';'- In Cancada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.

Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.

SERVICE, NOVEMBER, 1953
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“. .. helping to keep

the business cycle

on an even keel . ..”

HARRY B. HIGGINS
President, Pitishurgh Plate Glass Company

“The employees of Pittsburgh Plate Glass Company since 1946, have purchased $§9,188,510
in United States Savings Bonds through the Payroll Savings Plan. This accumulation of
assets will be of inestimable value in helping to keep the business cycle on an even keel

by maintaining purchasing power for the future.”

Payroll Savings—the plan that protects—pays the employer
iriple benefits:

it makes a good employee a better one—a serious saver
with a definite plan for personal security.

as enrollment on the plan goes to 60%, 709 employee
participation, productivity increases, absenteeism de-
creases and accident records go down.

and as Mr. Higgins points out, the svstematic purchase
of Defense Bonds through the Payroll Savings Plan is
building a tremendous reserve of purchasing power.

Let’s point up the third employer benefit with a few figures:

® On September 30, 1951, individuals held Series I: Bonds

24

totaling $34.6 Billion—more than $4.6 greater than on

V-] Day.

During the five calendar years (1946-1950) Defense
Bonds sales provided:

The U.S. Government does not pay for this advertising. The Treasury De-
partment thanks, for their patriotic donation, the Advertising Council and

SERVICE
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—Cash to retire $3 Billion A-D Savings Bonds (matur-
ing Series).

—Cash 1o meet $24 Billion redemptions of E, F and G

BOI](]S.

—$0 Billion (after providing cash for the pavments enu-
merated above) that the U.S. Treasury could use to pa:
off bank-held debt.

And the figures are getting hetter everv day—between
January 1, 1951 and November 1, 1951, 1,200,000 em-
ployed men and women joined the Payroll Savings Plan.

I the employee participation on vour Pavroll Savings
Plan is less than 60%, phone, wire or write to Savings
Bond Divicion, U.S. Treasury Department, Suite 700.
Washington Building, Washington, D.C. Your State
Director will be glad to show you how you can partici-
pate in the triple benefits of the Payroll Savings Plan.




Now-Improved

UMF TV CHANNELS

AUTOBOOSTER/

FOR FRINGE AREAS | / ’ \ ' \

* Lower Noise Fig""e—e“mm“fes snow Here for the first time is a high-gain, low noise amplifier continu-

° ngh Gain—compensaies for sirip ously tunable over the entire UHF range, affording clear, steady,

interference-free pictures even under unfavorable conditions! The

or converter losses IT-133A UHF Autobooster is an ideal working companion for all
UHF and UHF-VHF systems in both fringe and primary areas.

FOR PRIMARY AREAS Usable with indoor or outdoor antennas, the IL.T.I. UHF Auto-

® Increased Selecﬁviiy—eliminaies interference booster effectively increases station power nearly ten times. The
added selectivity of the IT-133A reduces the spurious responses of

* Grounded Grid RF—suppresses some UHF strips and converters, which eliminate interference
oscillator radiation caused by amateur and commercial transmitters. Get all the details
on this important new entry in the VHF-UHF field today.

foRteencAL° INDUSTRIAL TELEVISION, INC.

DATA SHEET 369 Lexington Avenue Clifton, New Jersey

/
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If knowledge came in containers, almost anyone could pioneer in the design and
development of Electron Tubes — might even match RAYTHEON'S remarkable
record of achievement in the industry.

But the kind of “‘know-how’’ that has helped RAYTHEON achieve so many
industry-wide firsts, and established Raytheon Tubes as the quality standards of the

industry, comes only through years of dedication to a single objective. For ¢hirty-
years that objective has been fo make the finest Electron Tubes in the world. And
the precious “‘know-how’’ accumulated during this period is now being used to
maintain RAYTHEON TUBES’ leadership in the years to come.

That’s why you can use Raytheon Radio and Television Tubes — today and

tomorrow — with complete confidence that you are using

the finest. Ask your Raytheon Tube Distributor for them.

N
‘I|:|[\H 08

JARY RIGHT...FOR SOUND AND SIGHT

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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A Salute to the Independent Service Man*

Lver SixcE the days of 360-meter broadcasting, and that
goes hack to the early twenties, the neighborhood service
shop has heen one of the most popular and important
centers m the conumunity—uot only to setowners, but to
station operators, too.

Ever aware that Service Men represent the lone, po-
tential physical link with the homes of local chassis own-
ers, and are welcomed into the house to install and repair
receivers, adjust antennas, and often offer technical ad-
vice on changes and developments in industry, broad-
casters have always spread the red carpet out for the
service boyvs. On many occasions station operators have
cooperated with Service Men and supplied them with
weekly program cards, carrying imprints of the shop’s
name and address, which could be left at homes during
calls or mailed out on a periodic basis. Still others have
gone a step further and supplied Service Men with
throw-cloths, on which tools and equipment can be placed
when making home repairs, which not only carry the
name and address of the shop in bold letters, hut the call
letters of the cooperating station. And, in many areas,
stations have also campaigned for Service Men by carry-
Ing sustaining aunouncements promoting local shop
service.

Throughout the years this enthusiasm has always ob-
tained, but a few weeks ago interest really zoomed, and
on a spectacular scale. In New York City, the advertis-
ing and promotion manager of one of the most important
TV and radio stations in the country, a key station in a
nationwide network, sent the following message to the
prexy of the local association: “We have long realized
that thousands of reputable radio and television Service
Men are responsible for keeping our radic and TV audi-
ence intact, by keeping Greater New York’s millions of
radios and TV receivers in trim. . . . We would like to
salute members of your organization and encourage our
listeners and viewers to contact reputable Service Men
to insure good reception of our new fall radio and TV
programs. . . . Would it he possible for you . . . to get in
touch with us at the earliest opportunity to work out
details?”

What a tribute—a gilded tribute—and startling display
of respect for the ability of the independent Service Man.

And. on appearing before the station’s executives, the
association’s prexy was told that they are willing to spend
$60,000 in spot announcements on radio :uxl TV to pro-
mote the work of the independent Service Man, and ap-
pland, too, his membership in the association'. They felt
that such a program would help them, for it would keep

* From a talk presented by ye editor at the 4th Annual TV-
Radio-Electronic Service Industry Convention of the National
Alliance of Television-Electronic Service Association, in Chicago.

1See National Scene report, this issue, page 47.

every listener and viewer well informed with the fact
that there are a large number of reliable independent
Service Men available to keep sets in operation—perfect
operation.

Commenting further on the program, the hroadcasting
officials declared that the independent Service Man is
really their ally, and actually as vital in their overall oper-
ations as those directly associated with the station.
Service Men, they said, are important to their program
department, and a key factor in coverage-guarantee plan-
ning. In other words, they emphasized, the Service Man
is a vital tool in their sales kit. They can keep more
and more sets working, and aligned properly for perfect
pickup.

Throughout the country similar concerted drives have
been planned. The activity has been especially lively in
the revitalized whf areas where higher power is now being
pumped ito the antenna, and also in the new ultrahigh
zones. The plans not only revolve about fall progranis,
but broadcasts in the summer, winter and spring, as well.
People listen in and look in all year round. Perhaps the
folks might not be in their homes, but they’re around,
tuning in whether they're driving, or on vacation.

Set manufacturers have also swung into the parade,
applauding the virtues of the independent Service Man.
Inn the nation’s leading national weeklies and monthlies,
tube, set and component manufacturers have and are
applauding the independent Service Man, urging con-
sumers to call on their local service shop. They have
hecome fully aware that it is the independent who is his
loval liaison in the network of communities throughout
the country; always ready to serve and protect a manu-
facturer’s reputation by insuring continuing performance
and winning confidence in their products.

It is the independent who does that job, and will con-
tinue to do that job, notwithstanding new trends, involved
developments, or those complex chassis that will appear
with color TV.

Service Men have always accepted the challenge occa-
sioned by new eras and new design concepts. They
realize that they have a public trust, and are charged
with the continuing responsibility of serving those in their
community. They know that regardless of their location,
be it a village, town, borough, or large metropolis, and
regardless of the territory covered, whether it be just a
few blocks or dozens of sprawling miiles, there are many
families of listeners or viewers who depend on their pro-
fessional abiilty and skill to see that the sight and sound
performance of their receivers is always the tops.

Service Men know that they have this obligation,
and manufacturers and broadcasters have found that Ser-
vice Men have kept faith and are more than entitled to a
roaring salute for their sincerity and competence.—T.. W.
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As appitioNan UHE  stations hegin
operating the ditferences hetween ahy
and ohf coverage hecomes more ap-
parent. A substantial portion of the
whf reception problem can be attributed
to the low-power transmitters used in
most ultrahigh installations, with 1-kw
units  predominating, By  contrast
many vhf stations are now radiating
the maximum allowable energy.

Recently there has been developed
unit** which has been found to in-
crease effectively station power by
approximately  nine  times.  Shown
schematically on the cover and in
Fig. 1, the device is a continuous-
tuned RF amplifier, featuring the
use of the newly-developed 6AJ4, a
grounded-grid u/if triode.

It has also heen found that the
booster can be used in high signal
areas, in the reduction and elimination
of interference taking place becausc
of intermodulation and spurious re
sponses of receiver or converter.

Circuit Description

Series tuning is used in the plate
circuit to utilize the seli-inductance
of the tube leads. Other components
in this series resonant circuit consist
of a variable inductor, a variable ca-
pacitor, the output impedance of the
triode, and the self-inductance of the
interconnecting leads. The tunable
elements shown in Fig. 2 are formed
by a metalizing process on a low-loss
glass tubing, with variation of the
reactance accomplished by positioning
of silver plated slugs. Maximum
electrical efficiency is said to be main-
tained because of the ahsence of mov-
ing contacts, and the use of close
mechanical tolerances on the tuned
elements and slugs.

While capacity variation alone is
sufficient to tune the entire whif band,
the inductance is also varied to main-
tain a constant bandwidth of approxi-
mately 9 mc over the entire range.
The average gain has heen found to

Continuous-Tuned
UHF BOOSTER®

b y W Y N

M A RTIN

[See Front Cover]

be 9 db, but 1t 1s reported that agher
gains can Dbe obtained if the tap is
moved down for a4 narrower band-
width.

The input and output circuits are
essentially 75 ohms unbalanced, with
the 300-ohm balanced impedance ob-
tained through the use of baluns. In
addition to impedance transformation
the baluns provide a degree of high
pass filter action to reject strong o/if
AM and FM signals.

While the input circuit is not tuned
physically, us the frequency is varied,
there is an effective electrical tuning
which provides a good input match.
\ portion of the match is provided hy

*Based on notes supplied by talter V. T
minsks, Engineer-In-Chargc, Commercial Prod
ucts, Industrial Television, Inc.

**Industrial Television mode! I'T-133A UHI
AutoBooster. ***Industrial Television TT.126A

Fig. 1. Schematic of
uht booster; see
cover.
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Lwo mica trumners, and the remain
der is added by the impedance re
flected into the cathode by the platc
tuned circuit. For more precise input
and output impedance match, stubs ar
provided for use with the transmission
lines.

T'he series-tuned circuit would nor
mally provide a non-linear frequenc:
tuning characteristic, with severe fre
quency crowding in the center of the
hand, but through the use of an ec
centric dial-drive system, an essential
ly linear display is available.

In vhf-uhf areas the booster is in
serted i the u/if transmision line be
fore the connections are made to the
receiver or converter. A crossover
network*** can be used to combint
the viif and whf signals if a common
receiver input is provided. For instal
lation of the whf amplifier, where «
single transmission line is run from
the vhf-uhf antenna, a crossover net-
work is recomimended to split the sig
nal into separate vhf and whif outputs,
to bypass the 2iif around the hooster
as shown in Fig. 5.

A filter tvpe crossover network, as
shown m Fig. 6, has been found to be
effective with the booster, because of
the more constant impedance char-
acteristic obtained over the entire fre-
(uency range with minimum insertion
loss, as compared to tuned circuit
arrangements,

Another reason for the greater whf
coverage is the superior performance

(Continucd on page %6



ts: and bott views of chassis, with and without shield.

Figs. 2 (left), 3 {center) and 4 (right). Uhf tuning el

VHF - UHF
Ant. Input

(Above)
Fig. 5. Block diagram showing uhf beoster emd vhi-uhf coupler.

I N
 Grysigt VHF
| Mirer -H amplitier P utout

UHF
{nput

I
I
I
|
I

r———-

UHF Section VHF Sec'ion-l

{Above)

Fig. 7. Block diagram of a uhf converter, illustrating its make-
up with a uhf section and vhi boosfer.

{Right)
Fig. 9. Block diagram of wav t arrang t, showing
sweep-booster-detector-‘scepe hookup.

VHF and UHF 5
input 7 Output
[«]
VHF I UHF
input/Output ] tnput/Output

p—a

(Above)
Fig. 6. Schematic of filter-type crossover network***.

UHF

] Output

{Below)

Fig. 8. Block diagram illustrating use of ampliﬁer.with vhi
oscillator and crystal multiplier to generate uhf signals.

Probe Antenno
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atic dervicing

by J. C. GEIST

Comprehensive Discussion of a Novel Approach,
Featuring a Preventive Maintenance Plan, Designed to
Eliminate Costly Callbacks and Increase General
Efficiency of Service Operation.

ONE OF THE WEAKNESsEs which has
been carried over from broadcast radio
service to TV service has been the
tendency to do spot repairing; that is,
repair a particular failure without re-
gard for the general condition of the
recetver. While this practice may not
obtain in some of the larger service
groups, many of the smaller shops
have practically disregarded the pos-
sibilities of systematic preventive
maintenance.

An effective example of the value of
preventive maintenance appears in the
servicing of mobile communication
equipment. It is a general practice in
this field to bring each unit in for a
preventive maintenance check on a
regular schedule. Procedures here in-
volve a general visual inspection, check
of power-supply voltages. alignment
touch-up in the transmitter and re-
ceiver, replacement of transmitter tubes
providing low grid excitation or low
transmitter output, and replacement
of receiver tubes contributing to low
receiver sensitivity. By means of
routine testing procedures weak tubes
are replaced before an actual equip-
ment failure is encountered; in putting
the equipment back in peak perform-
ance, capacitors aund resistors which
are starting to fail are often discov-
ered and replaced during the preven-
tive maintenance operations.

It is true that mobile communica-
tion systems are generallv in commer-
cial use where out-of-service time 1is
an important factor. Thereiore, rou-
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une preventive maintenance is both
more necessary and easier to control
than for home receivers. However,
routine maintenance is not unknown
to the consumer. Automobile manu-
facturers, for instance, have certainly
done a great deal to establish the need
for routine maintenance in the mind
of the individual motorist.

The Concept of Sysfematic Service

Television service can and should be
considerably more than spot repair
work; it can be a maintenance service
for an established clientele. That is, it
can mean keeping the TV installa-
tions of a number of permanent cus-
tomers in proper operation, as opposed
to making individual repairs for an
ever changing group of customers as
they might drift, because of dissatis-
faction, from one TV shop to another.

Tt is of course possible to turn a
fast buck by rushing from one quick
repair to another without taking time
to determine whether the sets are
really offering best possible results.
But, this is not the way to build an
cstablished  neighborhood  business,
surely the aim of every sincere service
chop owmner. Atter all, the closer to
the shop and the more concentrated
the customers, the less tiune spent in
traveling; a factor directly affecting
the cost of doing business and the
profit realized.

The effective application of system-
atic service can do much to change a

repair shop into a true TV mainte-
nance service husiness. In systematic
scrvice every receiver is subjected to
standard test and maintenance proce-
dures, in addition to the repair of gross
failures, so as to insure that the chas-
sis are operating satisfactorily in all
respects; thus insuring generally im-
proved performance and reducing the
total number of service calls. It is
recognized that there is an inherent
skepticism in the minds of many Ser-
vice Men regarding any work leading
to a reduction in the number of ser-
vice calls. However, the generally
improved performance resulting from
the application of systematic service
will, in the long run, result in a more
stable and a more profitable business:
first because of a reduction in the num-
ber of costly call-backs, and second

because of a general increase in
efficiency accompanying  svstematic
operation.

How costly inefticient operation can
be improved by the application of sys-
tematic service procedures was demon-
strated a short while ago, when a sec-
ond-hand TV chassis was purchased.
The set was bought with the under-
standing that an intermittent pulling
condition would be eliminated. Within
a day aiter the receiver was delivered
it was cvident that the condition had
not been corrected, but inspection in-
dicated that two tubes, evidently
thought to be the cause of the trouble.
had been replaced. A check indicated
that the horizontal oscillator tuhe was



microphonic and the power rectifier
was so weak that the B voltage had
heen lowered to the point where over-
all performance was considerably de-
graded. Replacing these two tubes
restored the receiver to proper operat-
g condition. Had the sale been
made to a regular customer a free
service call would have heen required
to repair the receiver. On the other
hand, routine testing procedurcs at
the shop would have quickly shown
that these two tubes were defective;
thus saving the unprofitable call and

probublv the two tubes that were
originally replaced.
Record Keeping
ITn the application of systematic

service procedures an effective system
of records is essential. At the very
least these records should show for
every receiver serviced: the manufac-
turer’s tyvpe and serial number; cus-
tomer’s name, address and phone num-
ber; date ol repair; labor, material
and total bill to customer. Not only
will such records be of value in justi-
fving that subsequent failures are not
in recently replaced parts, but the very
fact that the complete service history
of each receiver is available will do
much to unpress the customer with the
professional and technical ability of
the shop. And after all, cistonmer im-
pression 1s an important part of busi-
ness.

As standard procedures are devel-
oped, shop service records can advan-
tageously include a few kev measure-
ments which give an indication of re-
ceiver performance.  Suggested kev
measurcments would include primary
current, B voltage, hoosted B voltage,
picture-tube sccond-anode voltage at
Loth extremes ol the brightness con-
trol, and some measure of receiver
sensitivity. By establishing a record-
ing of these measurements as a rou-
tine part of every scrvice operation
the general performance of the re-
ceiver can be automaticallv checked,
and weaknesses can be corrected he-
fore they become gross failures. The
recorded values will also be useful as
a check during each subsequent serv-
ice operation. The trick, of course,
is to establish routine service pro-
cedure which will allow these meas-
urements to be taken in aun- efficient
manner, so that they will be useful
as «a service tool and not a costly
burdensome operation.

Routine Test and Maintenance
Procedures

The success of industry, in the pro-
duction of complex equipment at rea-
sonable cost, has been due to the ap-

plication of production - engineering
techniques which consist of breaking
the manutacturing process down into
planned routine operations of fabrica-
tion, assembly and testing. To make
these operations successiul the pro-
duction perscnnel are turnished with
handling equipment, tools and test
equipment designed and arranged
specifically for the joh at hand. The
basic concepts involved in the appli-
cation of these technigues are quite
simple, and it =eems logical to apply
them on a smaller scale to the servic-
ing of complex electronic equipment
such as TV receivers. In fultillment
of these concepts it is suggested that
the following routine maintenance and
service procedures be applied to each
TV receiver brought into the shop for
repair :

(1) Dust chassis: A vacuum
cleaner, wrranged to operate as a
hlower, can be used to hlow dust and
dirt from both top and underside of
thie chassis.  This operation should be
done in an area away from test
benches, and preferably close to an
exlaust fan.

(2) Clean picture tube: The area
around the /hz terminal should be
cleaned with a non-corrosive cleaning
fluid. The face of the tube should be
cleaned with a cloth dampened with

Crepits: [lustration, at left, courtesy
G.E. At top (ieft), standardized return
parts tag prepared by RETMA service
conumnitiee, courtesy Capehart-Farnsworth.
Top (right), service tag designed Dy
CBS-FHvtron.
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water and then wiped dry with a soft
cloth. Window c¢leaning tluids are not
recommended since they tend to leave
a film which collects dust.

(3) Replace channel selector dial
after chassis is removed from cabinet
(to prevent hurring or breaking shaft
with pliers).

(4) Record the following measure-
ments with the line voltage adjusted
to 117 wvolts: A—Primary (line)
current; 3—B voltage; C—Boosted B
voltage; and D—Picture tube second
anode voltage with brightness control
at both extremes of range. (The dif-
ference in these readings will serve as
a good indication of picture tube emis-
sion in an otherwise properly operat-
Ing receiver). These measure-
ments should he recorded again after
the receiver has been completelv re-
paired and adjusted.

(5) Replace any necessary tubes
or other parts to bring the foregoing
measured values to mnormal (*15%
irom rated values can usually he con-
sidered normal).

(6) Check agc voltage with and
without signal: Improper «gc opera-
tion can originate irom a number of
sources and can manifest itsell in a
number of ways. Because proper agc
operation is hasic to proper operation
of a large portion of the receiver it is
well to make this check early in the
testing procedure. One should check
the voltage at the connection of ecach
stage along the bus to be sure that

(Continued on page 80)
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A Simplified Explanation of

Receiving Monochrome Signals From Color TV

(1)
Brack-anp-wnite TV utilizes a picture carrier and a sound carrier, as illus-
trated at left.

(2)
Coror TV utilizes a picture and sound carrier, and a color subcarrier. In prac-
tice, the color subcarrier is not transmitted, but is generated at the receiver;
however, color sideband frequencies are transmitted, as shown at left. Note: At

present, the color subcarrier is sometimes placed at the 309 point.
at right for detailed explanation of color subcarrier.)

(See 8 and 9

(3
WIHEN THE BLACK-AND-WHITE video signal is checked with a frequency meter,
it is found, as noted, that the interval between the picture and sound carrier is
occupied by groups of video voltages, separated at all times by fixed gaps.

(4)

THe crours in the black-and-white video signal are separated by the horizontal
scanning frequency of 15,750 cps. The gaps in the black-and-white video signal
are also separated by the horizontal scanning interval.

(%)
THE COLOR SIGNAL also has groups and gaps, and as illustrated, the frequency
of the color subcarrier is chosen to make the color groups fall in the monochrome
aps.

(6)
THE COLOR SIGNAL is thus an addition to the monochrome signal. On a mono-
chirome receiver the color signal appears in shades of gray. These shades of
gray from the color signal should be made invisible on a monochrome receiver;
thus the color signal is arranged to appear out of phase (dark to balance light)
on alternate scanning lines. At normal viewing distance, the lines blend. and
cancellation of the color signal is complete.

(7)
WHEN THE VIEWER is close to the screen, cancellation of the color signal in a
monochrome receiver is not entirely complete, and, as shown, a dot structure
The dots are
similar in appearance to 4.5-mc grain in the picture, but are slightly coarser

becomes visible in the heavily modulated portions of the picture.

because of the use of a 3.579545-mc color subcarrier.



Compatible Color Operation by W. KAY BROWNES

Color Reception of The Color TV Signal

(8)

Tur coror sigyal, which is interleaved with the monochrome signal, does not
have as wide a frequency band. It has been found that a 2-mc bandwidth is ample
for the color information, since we are all color-blind to very small color patches.
As noted here, the color subcarrier is not transmitted, but is suppressed at the
transmitter and supplied at the receiver. The color sideband frequencies are
transmitted. If the color subcarrier were transmitted, the dot structure would
be noticeable

)
ACTUALLY, it Is not quite correct to say that the color subcarrier frequency is not
transmitted ; it is transmitted in bursts on the back porch of each horizontal sync
pulse. However, the burst is converted to a sustained voltage of the same fre-
quency at the receiver, so that the color subcarrier can be added to the color
sidebands in the receiver, and the complete color signal made available.

(10)
A coLor, such as red, not only has a red /e, but it also has a definite degree of
saturation, which simply means whether it is a strong or a weak red. The color
picture tube must not only he given information concerning the appearance of a
red color, but that concerning the strength of the color.

(Sun and its rays, as shown, offer illustration of this effect. At A, sun approaching horizon appears
pale red; as it sinks behind horizon (B) it appears deeper red.)

(11)

To TRANSMIT INFORMATION concerning hue as well as saturation of the color
signal, two color subcarriers can be used; these subcarriers have the identical
frequency, but are timed differently, so that one subcarrier has a 90° phase
difference from the other subcarrier. Although this may seem a difficult way to
do an easy job, it must he remembered that this is one of the methods used to
squeeze the color signal into the 6-mc band already occupied by the monochrome
signal. The information present in the color signal is extracted bv suitable
circuits at the receiver.

(12)
To TrRANsMIT the huc information and the saturation, the color subcarrier must
be amplitude modulated. The color subcarrier is, of course, split into two phases.
as explained above, and the individual phases are separately modulated, as shown
in the accompanying illustration.

(13)
CoLor MIXING in color TV is quite different from mixing paints. Tt might he
therefore confusing to one until a clear istinction is made between mixing
pigments and mixing spectral colors, or coloved lights. To illustrate, when red
light is mixed with green and violet light, white light is obtained.

(14)
IF RED LIGHT is mixed with green light, yellow light results. Now if violet light
is mixed with green light, blue light appears.
THE FOREGOING is so, because our eyes contiin three different tvpes of sense
organs, each of which responds (resonates to) light frequencies. Actually, the
red and the green sense organs respond to a wide range of light frequencies, but
thev peak up in the regious from which they receive their names.

[To Be Continued)
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IN accorpaxce wiTir the request or
the FCC, the National Television Sys-
tem Comnmittee held a technical demon-
stration of compatible color television
at the Waldori-Astoria Hotel in N Y.
Citv in mid-October.

hirteen experimental color receiv
ers, generally similar to those used in
the NTSC field tests,f were set up 1
the Starlight Roofl room on the eigh-
teenth floor of the hotel. These re-
ceivers were provided and operated by
the manufacturers who developed
them. In addition there were several
typical commercial  black-and-white
receivers to show black-and-white re-
ception ol the color signals.  \il of
the receivers were fed 7f signals by a
distribution amplifier.

Three antennas were located on the
roof at the tweuty-first floor level of
the Waldori to receive the broadeast
signals on channels 2, 4, and uhj and
feed the distribution amplitier.  On
whf this distribution system was sim-
ilar to the receiving svstems normally
used in hotels and the like. However
for reception ol uhf, a nhf converter
was inserted ahead of the distribution
amplifier to convert the whf signal to
channel 6. During one part of the
test involving 1/if transmission®, trans-
mission was by w/if ; but as far as the
individual receivers were concerned,
the reception was on o/if channel 6.
During a part of the program involv-
g the studies of the transmission ot
NTSC signals by coax cable und by
microwave relav, no hroadcasting was
emploved. In this case the signal was
hrought to the Waldorf by meaus of a
local video circuit; and there used to
modulate a low-power signal gencr-
ator to produce an 7 signal on chan-
nel 3, which then was transmitted to

Problems, SexvVICE: Au-

iPreview of Color
1Provided by RCA.

gust, September, 1953.

On-the-Scene Review of Command Tests

Requested by the FederalCommunications

Commission to Determine Commercial

Practicality of Industry-Sponsored Compatible

Color-Monochrome Television System

The NISC COLOR TV
emonstration

Before the FCC

by DONALD PHILLIPS

the several receivers through the dis-
tribution amplitier.

The first portion of the demonstra-
tion involved motion indoors with
close-ups and medium length shots,
and normal and rapid movements.®

Signals originating at the Colonial
Theater in N. Y. City were transmit-
ted by a telephone circuit to the NBC

2By DuMont. 3%The signal and broadcasting

facilities for this part of the demonstration was
provided through the courtesy of NBC.

studios at the RCA Building, and
thence to the WNBT transmitter at
the Empire State Building. (WNBT
operates on channel 4 with a visual
power of 14.5 kw and aural power of
7.25 kw.

In the second test a closed circuit
was used; both coax cable and micro-
wave relay were employed.

In this test, signals originating from
the Colonial Theater were transmitted

Ch.4 UHF Ch2

antenncs /| /1

Waldorf Astoria Hotel
218t Floar

Local video

- Circuit

{ Coble Relay
Demonstration Only)
ch.4

UNF
Converter

Moduioted
Signa!

|

Genserotor | Ch.3 Ch.4 |Ch.6 Ch.2

Starlight Roof - i8th Floor

Distribution
Ampllfior

Chonnals 2.3 4 ond 6

| st
) i
| ]
|

[

Typicol NTSC Field
Commarciol Constructed
Monochrome

Receivers

I .

OBBB0EE A

Test Type Colar Receivers Typical
various Manufacturers Commerciol
Monochrome

Receivers

Fig. 1. General arrangements for
color TV reception during FCC tests
at Waldorf-Astoria in N. Y. City.
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7.25 Kw
——1~1-1- Rodia Path avral
' h
RCA Channs! 4
s Tolo phone Co. Building
Fig. 2. Schematic of transmission Circuits
circuit for color television {rom
Colonial Theatre to WNBT, N. Y.
City.

WNBT

it
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Colonial : Empire
Theoter Stote
Bullging

NTSC
Receiver
Demonstrotion

waldorf- Astoria
Hotel

Cameros

to the NBC control roon on local tele-
phone conipany circuits.  For the
radio relay circuit the signal was
transmitted from the NBC control
room to the telephone company tele-
vision control room. Ior coax trans-
nission, the signal was first modified
by color conversion equipment which
reduced the color subcarrier frequency
from 3.6 to 2.4 mc. This equipment
was located in the NBC control room.
The modihed signal was then trans-
mitted to the telephone company tele-
vision control room hy locai telephone
company circuit.  Similar facilities
were provided to return the signal
from the telephone company to the
NBC control room and for reconvert-
ing the color subcarrier when trans-
mitted over the coax cable.

The radio relay facilities comprised
approximately 540 route miles type of
a system specially equalized for NTSC
color signals. Both ends of the radio
circuit terminated at the telephone
company television control room in

from New York to Washington (Gar-
den City radio station) via Philadel-
phia and Baltimore and the return
path from Washington to New York
via Clark’s Knob and Wvudmoor, Pa.

The coax facilities comprised ap-
proximately 500 miles of cable spe-
cially equalized for NTSC color sig-
nals. Both ends of the cable termi-
nated at the telephone company TV
control room in New York. The loop
circuit was to \Washington and back
via Philadelphia and Baltimore.

For transmission over the coax cable
experimental color subcarrier con-
verters werce provided by NBC at the
NBC control room.

In demonstrating color TV on mo-

4The program material used during this test
consisted of a number of special test slides pre-
pared by KEastman Kodak for use by the com-
mittee during the many NTSC field tests. These
siides were particularly selected to cover both
the extreme range of color saturation available
through the most advanced photographic proc-
esses, as well as long-range, medivm, and
close-up shots. Approximately 30 sets of matched
slides 'were prepared and made available to

tion outdoors and during typicul out-
door scenes, CBS used a single camera
on the roof of the CBS Building at
485 Madison Avenue, and 2 3-camera
remote pickup at the Museum of Mod-
ern Art, N. Y. City. Signals from
the museum were transmitted by «
7,000-mc nicrowave link to 485 Madi-
son Avenue, then by a telephone com-
pany circuit to the CHBS television
master control room in the Grand Cen-
tral Terminal Building, and then by a
telephone  company circuit to the
WCBS-TV transmitter at the Fmpire
State Building; see Iig. 4, p. 108.
(WCBS-TV operates on channel 2
with a visual erp of 43 kw and aural
erp of 22 kw.)

The next portion of the program
consisted of the NTSC color test slides
and color test pattern.’

Slides were televised on tlying spot
slide scanners located at the DuMont
experimental transmitter at 515 Mad:-
son Avenue. Signals from the scanners

r ~ : 1 0! i ticipati in the field test :
New York. The radio relay path was ey oon petisipaius fia Ton b d= ves (Continued on page 108)
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[ e €] _(/‘/1/>'
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IN OUR INITIAL REFORT on tape re-

corders,” a dual-track two-speed unit
was described.
In Fig. 2 appears another type of

dual-track unit,* available for either
fast (7% ips) or slow (334 ips) speed

operation.

Finger-Tip Controls
These models feature two finger-tip
controls which it is said permit fast

1SERvICE, October, 1953.
2Shure TR-S.
*Crescent Industries 903 and 907.

Fig. 1.

3"

by D. S. CEVANS

Part 2: Analysis of Circuitry Used in Playback
and Recording Amplifier ... Power Supgly ... Bias
and Erase Oscillator...Low Frequency Compensator

forward, in either direction, in addi-
tion to instant manual braking.

The machines record in one direc-
tion, right to left, and usec dual pur-
pose heads®; i.e., record and erase func-
tions are simultaneous.

External Recording Provision

The unit can record from radios,
tuners, record players or microphones
ot 7” or smaller reels.

Recordings can be produced through
an internal or external speaker or fed

Block diagram of dual-frack tape amplifier system.
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C Bias

| Ind.Lamp
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on to any high-impedance amplifier
input. A single jack distributes output
and allows monitoring in play as well
as record. ‘These units also may be
used on phono or pa amplifiers.

Playback Amplifier

The dual-purpose head is fed di-
rectly to the grid of a pentode (5879)
which offers an average gain of 75.
This stage employs a screen grid
bleeder circuit and a balancing poten-
tiometer, both of which are said to be
very effective in reducing hum.

To prevent overloading of the sec-
ond and third stages, where both pre-
and post-equalization takes place, a
volume control has been inserted in
the plate of the first stage. When
using the phono input the jack iso-
lates the first stage. The combined
gain of the second and third stages
(12AX7) is approximately 100. The
output of the third stage feeds a 6V6
power amplifier stage and also the
monitoring jack, the latter being iso-
lated by a 470,000-ohm resistor. The
tone control circuit is in the plate of
this stage providing a cut of 13 db at
5 ke.

B-Supply Isolation

A B supply that provides isolation
between stages is obtained from a con-
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Fig. 2. Circuit of Crescent 903/307 tape recorder and playback amplifier and motor drive. Slide switch is shown in record position. Readings indicated
were taken with vivm between chassis and points shown, with head in.

ventional 6X5 rectifier circuit; line
input is balanced.

Recording Amplifier

The first three stages operate as in
playback, except for the input and
output circuits. The mike jack is con-
nected to the 5879 grid and the third
plate now feeds the recording circuit
and monitor jack. The recording cir-
cuit contains the only high frequency

.compensation within the unit and con-

sists of a 470-mmfd capacitor shunt-
ing a 220,000-ohm resistor in series
with the head and ground. This and
the bias and erase circuits are
grounded in playback.

Bias and Erase Oscillator

In the record position the 6V6 be-
comes a power oscillator and supplies
both the 50-kc bias and erase currents.
The oscillator coil is connected per-
manently in series with the output
transformer, The secondary of this

coil feeds the erase coil directly and a
75-nmfd capacitor couples the bias to
the junction of the head and the high
frequency compensating network. The
bias and erase currents are 1.2 and 55
ma, respectively.

Rzcording Indicator and Pilot Lamp

A dc-biased NE51 glow lamp serves
to indicate when an average recording
level of 5 db below saturation has been
reached. In playback the dc bias is
increased and the lamp glows continu-
ously. Any ac bias voltages across
the lamp are bypassed by a 75-mmfd
capacitor, Good recording may be
made at a level slightly below the in-
dicating point and distortion will not
occur if the level is increased appre-
ciably above this point.

Low-Frequency Compensation
The 12AX7 stages contain the feed-

back type compensating circuits and
the change of a 1500-mmid capacitor

wWW.americanradiohistorv com

of the lower speed machine, to one of
750-mmfd, compensates the amplifier
for the higher speed.

Another type of tape unit providing dual
track recording, fast forward and rewind,
tape speed of 3% per second, and high-
impedance input for microphone, radio,
record player, etc. Offers one hour of
recording time from a 5 reel of tape.
Model is 7" by 10” by 1112"” and weighs
14 pounds. (Telectrotape; Telectrosonic
Corp., 35-18 37th St., L. Is. City 1, N. Y))
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9In The Field

Problem

WHAT causes the dot size to vary in
a pattern produced by a dot generator :

Analysi

Ti1E DOTS VARY inl size because of im-
proper clipping of the ditferentiated
pulses on alternate fields. A weak
tube is usually responsible, but a leaky
capacitor, or a rvesistor which has
changed in value can also be the cause.
A tvpical situation is shown in Iig. 1.

Fig. 1. Dot size variation from one hori-

zontal scan lo the next because of differ-

ent clipping action in circuits which shape

the differeniiated pulses on even fields

and odd fields. A faulty tube is usually
responsible.

.
.
.
.
.
.

WHY 1s IT that a differentiator or in-
tegrator canunot be tested with a signal
generator or an audio oscillator?

DirrERENTIATORS and integrators are
a basic form of TV circuit which
operate on non-sinusoidal waveforms.
A sine wave cannot be differentiated
or integrated. But a non-sinusoidal
wave can be changed in shape by pas-
sage through a differentiating or in-
tegrating circuit. Accordingly, such
circuits can he tested with pulse or
with square-wave generators. The
accompanying ’scope views show how
the non-sinusoidal output from a hori
zontal oscillator becomes peaked in
passing through a ditferentiator.

Fig. 2 a, b and ¢ {top lo bottom): At «
appears a sine wave with some second
and third harmonic content. A simple dif-
ferentiating circuit is shown in b. (Dif
ferentiates when the time constant is made
sufficiently short with respect to the
applied frequency). In ¢ we see an output
waveform which shows result of differen-
tiation, plus incidental circuit action.

IN ouT

WHaAT RESULTS will appear if the if
amplifier has severe feedback, and 1s
just about to break into oscillation?

IBased on questions posed during
meetings conducted by R. G. Middleton,
sentor engimeer of DPrecision Apparatis
Co., Inc, and author of TV Trouble-
Shooting and Repair Guide Book, pub-
lished by Johw I'. Rider,

Tirrs wiLL cause weak pictures with
heavy iuterference, and a disruption
of the normal svnc action.

Fig. 3. Typical ‘scope pattern obtained when ihe if amplifier has severe fzedback.
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Causes of Dot Size Variation from Generator... Differentiator and Integrator
Circuitry . . . Picture Tearing Causes . . . Stray 60-Cycle Fields and Their
Effect on 'Scope Operation ... Feedback in IF Amp

Problem

IF THE syN¢ clipper preceding the dii-
ferentiator does not clip the composite
video signal at the proper level, what
is the effect upon the output of the dif
ferentiator and upon the sync lock?

)

)

Analysis

WHEN RESIDUES of pedestals and black
signal are impressed upon the differen-
tiator, the output wavelorm changes to
a distorted random trigger voltage,
which causes picture tearing, as shown
in Fig. 5. Typical results of proper
and 1mproper clipping level are shown
in Fig. 4.

Fig. 4. a and b: In a appears a clean out-
put waveform obtained when sync clip-
per operates correctly. Output from clip-
per when video voltages enter due to im-
proper clipping level is shown in b.

Fig. 5. Picture tears as a result of incor-
rect horizontal trigger voltage.

Doks A pulse, large compared with the
audio signal, produce a loud huzz tone

in sound?

YEs. Such a buzz pulse appears at the
output of the ratio detector, as illus-
trated in Fig. 6.

Fig. 6. Waveform of buzz pulse, flanked and
superimposed with audio voltage.

WHEN ONE TOUCHES a probe to a
source of 60-cycle ac voltage, one seces
a good sine wave on the ’scope screen.
However, when the stray 60-cycle field
is used around the test bench as a
ource, the sine wave becomes very
ragged and kinkv., What is wrong
with the ’scope in this instance?

NOTHING Is WRONG with the ’scope. The condition ohserved is due to the method
of applving the 60-cvcle voltage to the high-impedance ’scope input. When
conductize connection is made to the 60-cycle voltage, the fundamental and har-
monics which are present in the line voltage are reproduced without selective
attenuation. However, when the probe is placed on the bench, and struy
60-cycle field is picked up, etfectively there is capacitive coupling to the line
voltage. This very small capacitance of the probe to the line provides a lower
reactance for the higher-irequency harmonics in the line voltage. As a result,
the fundamental is attenuated with respect to the harmonics, and a kinky pattern
appears.

Fig. 7.—Kinky pattern which appears when
fundamental is attenuated, with respect to
harmonics.
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S aII channel VHF antenna

the low Band folded dipole also
ons as three folded dipoles tied
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11-13 D B High Band gain

[ Stacked CHAMPION provides:
4 612-72 D B Low Band Igc:in

Here is a totally NEW kind of antenna, com-
pletely different — in principal and performance

from any VHF antenna you've ever seen! Since
the lifting of the TV freeze means a gradual dis-
appearance of the single-channel VHF area, the
VHF antenna of the future will be a multi-channel
antenna. Prepare now for outstanding reception
on all YHF channels — present and future — with
Channel Master’s super-sensitive CHAMPION! Out-
performs every all-channel VHF antenna made
today — and many Yagis, too!

COMPARE these features with
the antenna you are now using:

» Folded dipoles throughout — give close to

300 ohms impedance across the entire
band.
Screen-type reflector provides high uni-
form gain on every channel, 2 through 13.
Not frequency sensitive — this reflector
provides more than twice as much extra
gain as straight bar reflectors.

Phase-correcting harness is built-in and
fully assembled; the only wiring you do
is to attach the lead-in.

All-aluminum construction . . . lightweight, The 2-Bay CHAMPION actucily
durable, non-corrosive. gives you the performance of:
i | e Separate 5-element « Separaie 10-element
§ Yagis for everyLow Yegis for every High
MARVEL OF Band channel! Bend channell
, 3
, 5 ™ 2 : PRE-ASSEMBLY T
| | r" assembles faster than a u : o = s i
- A of— .
i { t 5-element yagi! | S P
. | ,
| Collapsed ‘Pop-Up’ screen oy
| ! opens instantly -~ no loose rods, e —————
1 ts or hardware. *Tri-Pole” o A R R 4
| n Rt e :
j { g assembly features autamatic
| ' | Bay Spring Lock Action — all dipoles Model No. -
i ] . snap permanently inta place 325 Sirgle Boy
il without wing nuts or any other 325-2 2-Bey ;
‘ ] hardware, 325-4 4-Bay $38.89 ;
H J Seperate Statking Hurness I
i . 325-3 2-Bay Harness $ 208
! J (S It's a CHAMPION in any area! 325-5 4-Bay Harness 3 415
{ .

1-bay-—local areas Send for late techn cal titen

I
|
| ] |
! . . :
li ! ,l l 2-bay—secondary and fringe areas CHANNEL MASTER faxp. A

4-bay—super-fringe areas el (o T

§
I ‘ Copyright 1853, Channel Muster Corporation



Action of Conical Dome Speakers . . .

Locating Distortion in Amplifiers (Knocking) *

by KENNETH

STEWART

and PAUL EDWARDS

THE MouNxTING Interest in high fidel-
ity has sparked the developent of an
impressive array of wide-range coni-
ponents. A short while ago one man-
ufacturer’ announced the design of an
unusual tvpe of speaker®, which it was
said, is particularly adapted to /lu-fi
svstems.  This model features the use
of a series of conical domes, with a
damping ring in the outer suspension
of a If cone, conical domes fastened on
the surface of the If cone, and a If
vane-type diffuser.

Recently, a report on the action of
the domes in this spcaker was issued.

'RCA *Model T.C1A.

*From mnotes prepared by Norman
Crowhurst, ritish audio consultant.

High
Frequency
Conk

Sectional View

Figs. 1 and 2. Sectional views cf dome speaker
showing angles into which hf cone feeds,
with and without conical domes applied to

1f cone.
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It was noted that the conical domes at-
tached to the surface of the {f cone
improve the performance in three
ways: by decreasing the angle into
which the Xf cone feeds, thereby in-
creasing the output of the /if cone; by
diffusely reflecting some of the sound
cmitted by the hf cone, thereby elim-
inating discreet reflections; and by dif-
{racting some of the sound emitted by
the /if cone, thereby broadening the
directivity pattern.

The angles. &, into which the /if cone
feeds, without and with the conical
domes applied to the If cone, are desig-

Fig. 3. Plan (top) and sectional (bottom) view

of hifi speaker, revealing how some of the

sound emitted by the hf cone is diffusely
reflected by conical domes.
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nated as I and 2, respectively, in Figs.
1T and 2. Since 2 is smaller than I, the
acoustic radiation load upon the cone
is greater with the conical domes than
without them. \When the acoustic
radiation load upon a direct radiator
loudspeaker is increased, the sound
power output 1s increased. Thus, it is
said, it will be noted that the conical
domes increase the /if sound radiated
by the Af cone.

Some of the sound emitted by the
If cone is diffusely reflected by the
conical domes, as shown in Fig. 3.
Without the domes, there would be
many sinuilar reflections which would
lead to re-enforcements and cancella-
tions with the direct radiation. The
result would be corresponding peaks
and dips in the response of the if cone.
With the domes, it is claimed, the sym-
metry of the cone is upset and there
are many reflections in different direc-
tions and of different path lengths;
the retlections, thercfore, cancel out
and the net result is an improved re-
sponse-(requency characteristic.

Sone of the sound emitted by the /if
cone is diffracted by the conical domes,
as shown in I'ig. +; by diffraction is
meant the bending of the sound around
an obstacle. The pencils of sound des-
ignated 7 and 2 are diffracted, and
the pencils of sound designated 3 to 7
are radiated directly from the /f cone.
Thus it will be seen that the effect of
the diffracted sound is to decrease the
curvature of the wave front in the
direction of 7, 2, and 3. As a result,
the directivity pattern is hroadened.

In this speaker, the two cones are
actually direct radiators and are driven
(Continued on page 99)

Fig. 4. Another plan (top) and sectional (bot-
tom) view of the dome speaker which shows

how some of sound emitted by the hf ccne
is diffracted by conical domes.
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Highlights of New Audio Products: Hi-Watt Amps . . . Hi-Fi Systems . . .

Record player, with a continuously vari-
able speed from 29 to 86 rpm. Although
continuously variable in speed, the turn-
iable is said to lock instantaneously, with-
out the use of a stroboscope, at 3314, 45
and 78. Driven by a constant velocity four-
pole motor. Record player, which will
accommodate records up to 16", features
weighted turntable. Turntable top is cov-
ered with grooved rubber. Pickup arm,
equipped with ball bearings, has a track-
ing pressure of only 4 to 6 grams in mi-
crogroove operation and is adjustable
from 12 to 39 grams for normal operation.
Transcription players contain a 10-watt
amplifier. (Models VP-17 and VP-17X%;
David Begen Co., 29 Ninth Ave., N. Y. 14,
N. Y)

Amplifier said tc provide 25 watts of
power. Supplied with remote control.
Remote control requires one cable that
may be 100’ long. Has six inputs for
radio, TV, tape, crystal and two magnetic
pickups. Features a Fletcher-Munson com-
pensated volume control and crossover
selector, plus a five position record con-
dition compensator. (Classic 25; Newcomb
Audio Products Co., 6824 Lexington Ave.,
Hollywood 38, Calif.}

= .
; I 4 9

Speaker cabinet designed by Oliver Read
which it is said incorporates within its con-
struction characteristics all three of the
most popular speaker cabinet types. The
design makes it possible to change the en-
closure into an infinite baffle, bass reflex, or
foldad horn. Choice of the enclosure type is
determined by the listener on the basis of
room acoustics and his particular listening
criteria. Three-in-one cabinet is 36 in
height, 381%’" wide and 172" deep. Con-
tains three ports with variable openings.
(Fold-A-Flex; Stephens Manufacturing
Corp., Culver City, Calif.)

Hi-fi system featuring intermatched com-
ponenis; record changer, tuner and ampli-

fier in cabinet shown. Separate loudspeak-

er and housing also available. Line of com-

penents for varied setups offers choice of

itwo AM-FM tuners (one having a built-in

preamp for use with magnetic pickup),

choice among four amplifiers, and among
three speakers. (RCA)

(Left)

Nen-hygroscopic crystal cartridge with
metal-sealed crystal. Designed to operate
into a l-megohm impedance. Two types are
cavailable. They differ only in overall fre-
quency response and voltage output; one
has a frequency response from 50 to 10,000
cycles + 4 db, and a .5 volt output; second
has a frequency response from 50 to 12,000
cycles + 4 db, and .1 volt output. Both are
of the turnover variety and are supplied
with two interchangeable sapphire styli:
003" for standard, and .001’" for micro-
qroove. (Collaro types O and P; Rockbar
Corporation, 215 E. 37th St., New York,
N. Y)

(Right)
Wooter and tweeter exhibited at recent
Budio Fair in N. Y. City. (Lorenz models;
Kingdom Products, Ltd., 23 Park Place,
New York 7, N. Y)

wWWw._americanradiohistorvy com

Three-speed portable disc recorder, com-
bination recerd player and S-watt pa sys-
tem available with or without built-in AM
tuner. Models record directly from micro-
phone, radic, tape or wire recorder, or
from another phono. all independently or
mixed. Automatic equalization for each
speed is supplied by speed change switch.
Microgroove or standard recordings can
be cut or played back. At 33%, 15 minutes
of recording can be made on a 10” record.
Recordings are made at 160 lines per inch.
Adjustable cutting head and output jack
for external speaker are provided. One
pickup with tilting type cartridge is used
for standard or ip playback. (Model
RK6-R: Mark Simpscn Manufacturing Co.,
32.28 49th St., Loncg Island City 3, N. Y.)

Speaker featuring Ticonal, a magnet steel
said to provide a high flux density that,
it is claimed, makes pcssible an air gap
of twice the normal depth. Four models
available; 814", 10, and two 12 models.
Frequency response is said lo vary from
40 to 13,500 cps in the E12” to 40 to 20,000
cps in the 12" model. {Master range, made
by Philips of Holland; distributed by
Duotone, Keypori, N. 1)
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another in/ the Tele=vane Series

Ward flashes again with the handsome Dymon-vane, the second
model in its new series of Tele-vane TV antennas. Reflecting
the modern trend and decor the beautiful new Dymon-vane enhances
any home and becomes a valuable prized addition. Clean cut in design,
a flawless performer, the Dymon-vane stands out as a glittering
solitaire among all other TV antennas. A conical antenna with

The Circle-vane . . .
fiest of Tele-vane
series for Channels

aluminum elements and black permatube cross arm with wrought adornments,

2 — 6 VHF. the Dymon-vane is designed for complete coverage of VHF
Channels 2— 13 in metropolitan, suburban and fringe areas.
Dave Chapman, $.1.D. The New Dymon-vane comes in single bay or two bay stacked
Famous designer of models . . . folded and pre-assembled ready for easy instaliation.
the Ward Tele-vane
series of TV Antennas.
THE PRODUCTS CORP.

DIVISION OF THE GABRIEL COMPANY
1148 Euclid Avenue, Cleveland 15, Ohio

In Canada: Atlas Radio Co., Ltd., Toronto, Ont.
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N. Y. ASS'N RECEIVES $2,000-A-DAY RADIO-TV TUNEUP AIR-CAMPAIGN APPROPRIATION*==Mil-

lions of New Yorkers are now being urged, via one of the most extensive radio and TV
schedules ever planned, that they can keep their chassis in perfect alignment and top
condition by calling on members of ARTSNY. Four times daily, over the radio and tele-
vision facilities of NBC, outstanding performers and key announcers of WNBT and WNBC
are telling the folks that can rely on association members for . . . "dependable,
fairly-priced service." And they are being told that all members of the group can be
identified by a seal (shown on a slide over IV') and contacted through a central tele-
phone number (also displayed on a TV slide’).

COMMENTING ON THIS unusual program, involving more than $2,000 worth of spots every
day, the manager of these flagship stations said: "We have long realized that we at
. . . these stations . . . rely on the hundreds of reputable Service Men who keep mil-
lions of radios and television sets in operation. We commend ARTSNY's continuing proj-
ect of better, more fairly-priced service and its technical help to its membership.”

TYPICAL ANNOUNCEMENTS now being aired and telecast tell listeners and viewers that
. . . "Chances are you're planning on having the family car winterized, but what about
your television set . . . are you sure that it's in top operating condition. . . . Get
more enjoyment out of channel 4 . . . by contacting your nearest reputable Service
Man. . . . When he displays this seal, you can be sure of dependable . . . service."
Another announcement states that . . . "If your set is not in perfect alignment, you
won't be able to get the reception the manufacturer intended. Your nearest Associated
Radio-Television Service Men of New York member is equipped to give you dependable
. . . service. Call . . . for your nearest ARTSNY Service Man." . . . Still another
message points out that the . . . "Associated Radio-Television Service Men of New York
is an organization dedicated to the promotion of better, more fairly-priced televi-
sion and radio service. . . . When your neighborhood Service Man displays this seal
. « . you know that you can depend on him." . . . In another spot, the stations are
reminding everyone that a call tc any member of the association will be a . . . "wise
investment that will return . . . hundreds of hours of television fun." . . . The broad-
caster has also begun to hammer away at the bold objectives of the association and their
rigid code of ethics. Many of the stars, including Skitch Henderson, Tex and Jinx
McCrary, Morey Amsterdam and Steve Allen, are devoting substantial time to the cause,
too, describing the excellent work of association members, and their value to all set-
owners who live in New York.

AT PRESENT, more than $60,000 worth of time, covering one month's spots, have been
allotted. It is believed that the drive will be repeated soon, and supplemented by a
series of interviews with officials and members of the association, during choice eve-
ning and morning hours, by the station's stellar commentators, panel moderators and
news announcers.

PIKE'S PEAK TO HAVE COMMUNITY-TV ANTENNA--The world-famous Pike's Peak, in the state
of Washington, with an elevation of 4,000 feet, will soon be the home of a towering
antenna for community-TV pickup of programs from Spokane, 120 airlines away. Instal-
lation is being made specifically for residents of Walla Walla, a city of 35,000, who
will be able to tie in for reception, via a ll-mile 1lY%-inch double coax cable, which
will extend from antenna site down to the town, where it will be buried underground.
. . . Cost to subscribers is expected to be about $135 for initial installation of
tiein. A monthly service and maintenance fee of $3.50 is expected to obtain there-
after. . . . A sky-scraping antenna is also being installed atop the 13,770-foot Mount
McNamee in the Rockies, to pick up signals from Denver for feed to folks in Climax,
Colorado, a mining town of about 2,000, located in the Rockies, about 11,400 feet above
sea level and surrounded by even higher peaks. Mining company operators have under-
written the project, which is expected to cost about $70,000.

*See editorial, this issue, p. 29. 3See Association News, this issue, p. 82.
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National Scene

SPEAKER, AMPLIFIER, CIRCUITRY INNOVATIONS UNFOLDED AT AUDIO CONFERENCE--A number of

noteworthy developments in the audio world were described during the recent audio-
engineering society meet in New York. . . . Highlighted in several papers was the sub-
ject of binaural reproduction and recording. One specialist outiined an improvement
that, it was said, helped to recreate a natural sound front through the use of a center
channel which complements the sides. Using a stereodynamic amplifier, this effect is
achieved by enlarging the sound front to a more natural perspective. The amplifier
features use of dynamic control stages and an integrating third channel which is said
to offer an increased illusion of spatial distribution in reproduction from a single
and dual or binaural source.

IN A QUALITATIVE EXAMINATION of the relationships which exist between mechanical ele-
ments in a phono pickup today, another audio expert pointed out that enough experience
has been gained and sufficient improvements have been made in associated components
to consider another step which further increases bandwidth. Actually, it was noted,
this has been done. For the pass band has been extended downward to 25 cycles and
upward to 20,000 cycles. . . . However, study of the response curve of a pickup {(mov-
ing iron magnetic cartridge), reveals that the pass band is limited at both ends by
sharp roll-offs. At the low end this is caused by mechanical resonance between the tone
arm and the cartridge, and at the high end by electrical resonance it is caused by the
inductance of the cartridge and the distributed capacitance of the winding. In other
words, it was said, the low-frequency limit can be determined by mechanical elements
and the high-frequency response by electrical elements.

PROBING POWER-HANDLING capacity of speakers, another audio specialist noted that there
are two methods that can be used in such a study. One is based on maximum permissible
distortion, and the other is based on the physical strength of the unit. Both methods,
it was said, should be used concurrently, because units with high distortion and good
physical strength, or with low distortion and poor physical strength are both limited
in power-handling capacity. . . . To fulfill these requirements in frequency response
and polar distribution, with good efficiency and power-handling capacity and low dis-
tortion, a compound diffraction projector type of speaker has been designed. It was
pointed out that it has now been adapted for high quality public-address work by
coupling a reentrant woofer horn and a small tweeter to opposite sides of a single

diaphragm.

AUTOMATIC VOLUME CONTROL, heretofore purely a receiver factor, has become extremely
important in the audio system. According to a report by the director of engineering
and research, and the chief electronic development engineer of a leading dictating-
machine company, avec can be used to prevent overcutting in disc recording. It can also
be used to reduce program volume range to increase the signal-to-noise ratio in lim-
ited-range recording systems. And in public-address systems, it serves to maintain
output more nearly constant.

THE ADVANTAGES OF HORNS and their modern applications were reviewed in still another
paper. . . . 1t was emphasized that horns cannot be arbitrarily chosen for a given
driver, when the best possible performance is required. The horn throat area, cutoff
frequency and correct flare parameter must be properly related to the driver moving-
system constants. . . . It is difficult, it was said, to achieve a wide pass band in a
single horn unit. Relatively large chamber clearances, combined with rugged moving
systems, are required to reproduce the lower frequencies, while small clearances and
light moving systems are required to obtain good efficiency at high frequency. The
requirements of low-frequency power-handling capacity are therefore incompatible with
hf requirements. This is one of the factors, it was noted, which has led to the use

of multiple horns, each covering a part of the spectrum, and the development of hyper-
bolic cosine horns for such applications.

TELECTRONIC AGE HERE SAYS PICTURE-TUBE PIONEER--In a recent address before an indus-
trial council group at a technical institute in N. Y., the prexy of one of the nation's
leading crt and TV set companies declared that we have entered a new age . . . the
Telectronic age . . . symbolizing electronics with visibility; an age which has begun
to effect significant changes in our way of life . . . at home, in schools and in indus-
try, too.--L. W.
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Now Tescon introduces the “Big Joe” antenna—
the first antenna to cover all VHF channels with the
highest gain. To this time, only the Yagi
antenna—cut for a specific channel—gave such
tremendous gain. Now the “Big Joe"” challenges
the Yagi’s effectiveness, while giving equally
superb reception on channels 2 through 13.

“Big Joe” offers excellent directivity with complete
absence of side lobes. “Big Joe,” single bay
(BJ-10) or stacked (BJ-20), is constructed with
all-aluminum elements and aluminum crossarm.
“Big Joe” is completely preassembled

for easiest installation.

The ‘most powerful VHF antenna ever designed—
the “BIG JOE™!

Write Tescon today for full details about *BIG JOE" BJ-10 single bay — BJ-20 stacked
{$15.95) list {$32.95) list

ONLY

:ESC TV PRODUCTS COMPANY

SPRINGFIELD GARDENS 13. NEW YORK
it's
the
cats kY
whiskers...and just as sensitive! e acruaga
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COLOR TV

IT HAS BEEN sAID that one of the most
acute problems in color TV is the pic-
ture tube. Many lhave accepted that
challenge and with intriguing results.
Recently, one manufacturer announced
the development of an aluminized elec-
tromagnetically-deflected and electro-
statically-focused direct-view. tricolo
tube,’ with a deflection angle of 45°,
overall length of 2624” and featuring a
phosphor-dot screen placed directly on
the inside surface of a spherical face
plate.

The electron-gun assembly contains
three matched, electrostatic-iocus elec-

[ 2
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—— by E. A TEVERSON

tron guns arranged in a triangular
configuration, with each gun aligned
parallel to and equidistant from the
tube axis. The guns are also displaced
from cach other by an angle of 120°.
measured in a plane perpendicular to
the tube axis.

Phosphor Screcen and Aperture Mask

By a unique method of screen proc-
essing, it has been found possible to
place the tricolor phosphor-dot screen
directly on the inside surface of the
<pherical face plate. This technique 1s

WWW americanradiohistorv com

said  reduce dynamic focusing and
convergence requirements.

The phosphor screen of the color
tube contains some 250,000 phosphor
dots of each primary color; a total ot
750,000 phosphor dots. The dots are
arranged in 250,000 triangular groups
or triads, and each triad contains one
ved, one blue, and one green phosphor
lot.

Another interesting feature of this
tube is the aperture mask. A thin
arched mask, it is located between the
phosphor screen and the electron-gur
assenibly. [t contains approximately
250,000 round holes, one for each triad
on the screen. Fig. 2 illustrates how
this mask serves to insure that each
heam will strike ouly the dots of &
<ingle color.

Mask and Screen Assembly

The mask assembly which consist-
of a curved mask with spring clips t¢
hold it i place, is mounted on three
hemispheres; these are raised points
of glass molded around the edge of
the face plate, beyond the picture area

The mask contains three V-shaped
surfaces which rest over the hemi-
spheres and make use of the ¥ -block
principle for precise location. Since
the mask i1s unstressed, it is free to ex-
pand and contract. This combination
of a curved face plate and a curved.
unstressed mask has been found to per-
mit expansion and contraction without
misregistration.

High-Voltage Requirements

Briefly, the hv requirements of this
color tube are: anode, 20,000 volt:
with a maximum current drain of 600
microamperes; convergence electrode.
9,300 volts with a maximum drain of
5 microamperes; and focus electrode.
3.100 volts with a maximum drain ot

*Buased on application and design notes
prepared  especially  for SERVICE b
Robert B.Tomer and William R.Sullivan
of CBS-Hytron.

CRS Calortron

Fig. 1. Phosphor-dot screen and aperture-mask color picture tube



Exclusive Report on Phosphor-Dot-Screen / Aperture-Mask Color Tube:

Mask and Screen Assembly, HV Requirements,

Convergence, Beam-Positioning Magnets and the Deflection Yokes.

400 microamperes. In addition, the
regulation of the anode and converg-
ence voltages must be maintained
within two per cent to prevent mis-
registration. Consequently, a shunt
regulator or corona discharge tube
must be employed. Adjustment of the
focus and convergence potentials can
be achieved by the use of potentiom-
eters in the high-voltage divider net-
work.

Magnetic Shielding

Optimum performance of this tube
necessitates proper shielding against
the effects of the earth’s magnetic field
and stray fields around the picture
tube. A magnetic shield of MuMetal
or equivalent material must be placed
over the bulb portion of the tube.
Placement of magnetic components of
the receiver so that the effect of their
fields on the picture tube is minimized
results in improved tube performance.

Convergence

Fig. 2 illustrates the conditions
which exist at the center of the screen
when the beams are properly aimed, or
converged. This characteristic is known
as static convergence. Fig. 4 (p. 85)
illustrates the conditions that exist
when the beams are deflected toward
the edge of the screen. Because the
convergence point and the aperture
mask are not quite coincident, the con-
vergence point must be varied in ac-
cordance with the position of the beams
as they scan the phosphor screen. This
is known as dyramiic convergence.

Adjustment of convergence is ac-
complished by varying the voltage ap-
plied to the convergence electrode.
This voltage is a combination of a

Fig. 2. Portion of mask and screen showing

the three beams passing through a hole in

the mask and striking the phosphor dots of
the associated triad.

static and a dynamic voltage derived
from the horizontal- and vertical-
deflection circuits. It varies the focal
length of the convergence lens in ac-
cordance with the position of the
beams as they scan the phosphor
screen. The spherical shape of the
mask and screen of this color tube is
said to reduce the dynamic-converg-
ence voltage required and facilitate
convergence adjustment in the re-
ceiver.

In the ideal case, the three beams
leave the convergence lens so aligned
that, when deflected, they approach the
aperture mask at the correct angles
properly converged. In the practical
case, however, this is not always true.
For this reason, it is necessary to em-
ploy external components to align
properly the three beams.

Beam-Positioning Magnets

The first of these external compu-
nents is a combination of three small,
moveable permanent magnets, one for
each beam. These magnets provide
for adjustment of each of the heams,
so that they will be properly acted
upon by the convergence lens. The
three magnets are mounted 120° apart
on the circumference of a non-ferrous
ring. The ring is located approxi-
mately 115” from the tube axis in the
grid-No. 2 region. Field strength of

these magnets is approximately &

gauss.
Color-Purifying Coll

The other external component neces
sary for proper beam alignment is a
color-purifying coil. The magnetic
field produced by this coil is perpen-
dicular to the tube axis. This field
acts upon the three beams simultane-
ously and, by proper adjustment of it:
strength, and its axial and roationa
position, the common axis of threc
beams can be positioned to achieve
optimum color purity. The coil 1
located on the neck of the tube in the
region of grids 2 and 3. The con
struction of the coil should allow it t
be rotated and moved along the nech
of the tube. A typical coil requires
current of slightly less than 10 milli-
amperes for proper color-purity ad-
justment.

After the beams have been actec
upon by the alignment components and
the convergence lens, they enter the
deflection area. Here, the deflection
yoke provides the required uniform
magnetic fields that simultaneously de-
flect the three beams.

Deflection Yoke
As in black-and-white tubes, the de-

flection yoke consists of four electro-
(Continued on page 84)
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Alignment . . . Correcting FM Tuner Drift . . .
Adjustments for Weak, Distorted or Noisy FM Signals
...Use of Temperature-Coefficient Capacitors...10-Kc

Whistle-Filter Installations

AUDIO System Maintenance:
HI-FI Tuners

WIHILE THE SERVICE of tuners is not,
strictly speaking, in the audio field, it
is an integral part of the maintenance
of typical audio systems. More trouble
is likely to develop in the tuner than
in the other units.

High-fidelity AM tuners are of the
broadband type; that is, the pass-band
of the rf system for any one station
frequency may be as high as 20 kc; 10
ke on each side of the station {requen-
cy. This allows a more extended treble
audio frequency response (AM broad-
casts do not all cut off at 5,000 cycles
audio, as is commonly supposed), but
also involves greater adjacent channel
interference, and the reception of a
very high-pitched, annoying whistle.
The whistle, which is at 10 kc, is
caused by heterodyning between trans-
mitter carriers whose assigned fre-
quency bands are adjacent to each
other.

channels is dealt with, in some tuner
designs, by variable ¢f bandwidth sub-
ject to the control of the user, who
switches to narrow band operation
when necessary. A typical circuit
providing this feature is illustrated in
Ivig. 1. If the tuner does not incor-
porate such facilities, the only thing
that can be done to alleviate the inter-
ference is to reduce tuner sensitivity
by shortening the AM antenna, or to
reduce sensitivity to one particular
station by the installation of a wave
trap, as illustrated in Fig. 2. The basic
tuner design has sacrificed selectivity
for improved high-frequency audio
response.

Incorrect receiver alignment can
also introduce crosstalk. The if’s
must be on frequency, and the oscil-
lator adjustments must furnish correct
dial calibration. In some cases mov-
ing the stations on the dial, by adjust-

The interference from adjacent ing the oscillator trimmer or padder
IF CAN
-l rel--—-—==——- 3]
| e
| |
| |
|
4 = |
| T T |
| | Fig. 1. Circuit which pro-
| | vides variable if band-
| | width. The switch is
| I shown in the narrow-
band position; when the
' I additional coil is
| I switched in, the band-
| pass is widened by
| : overcoupling.
|
L o fmd
o
v v
B8+ Ground
or AVGC
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for maxmmum station spread at the
troublesome part of the band, may
help.

The 10-kc whistle can be best elim-
inated by a whistle filter, sometimes
called a tweet filter, which broad-band
AM tuners should include in their
original design. Where the tuner does
not possess such filter, the only really
effective measure is to install one.
The 10-kc filters can be purchased
quite reasonably, and instructions for
installation are usually provided with
the unit. Two commercial types are
illustrated in Fig. 3, connected in the
appropriate receiver circuits. A third
type comes installed in a second if
transformer can. Any one of these
are well worth the installation trouble
for AM reception on an extended fre-
quency range system.

Ten-kc filters are sometimes in-
cluded in the circuits of the audio am-
plifier instead of the tuner, as in Fig. 3

Wave|Trap

1
1
1
1
1
J

-

I|I’_{—-.-;-.«--——~
i ¥

Tuner

{ARbove)

Fig. 2. Installation of a wavetrap to reduce
receiver sensitivity t¢ a perticular interiering
station. The trap must be tuned for minimum

signal irom the uawanted siction. More than

ene trap mav be used in series, each tuned

to « diferent interfering signal



Where better-than-standard
components are desirable. .. £
()

/

A new line of composition-
element and wire-wound controls
designed specifically for custom-built,
industrial, laboratory or other
semi-critical applications. These centrols
are de luxe versions — mechanically and
electrically — of the popular Clarostat
standard types widely used in radio-TV
sets and for the servicing thereof.

®

e,
CLAROSTAT

oY\ C-Line Controle

With factory-assembled fixed 1% round shaft (C1) or
Ve’ screwdriver-slot shaft (C2) with split locking bushing.

All exposed metal parts have corrosion-resistant finish.
Yerminals have suitable finish for ease of soldering.

Close-fitting covers — no holes or cut-outs. Maximum
protection against dust and dirt.

Ratings: 37C1 and 37C2 composition-element, 1 wott;
43C1 and 43C2 wire-wound, 2 watts; 58C1 and 58C2,
3 watts; 10C1 and 10C2, 4 watts.

Electrical tolerances plus/minus 10% for composition-
element controls up to 100,000 ohms; plus/minus 20%
from 100,000 ohms to 10 megohms,

Wire-wound controls within plus/minus 5% in all ohm-
ages. Independent linearity to plus/minus 1% for 58C1
and 58C2, and 10C1 and 10C2 controls; for 43C1 and
43C2, plus/minus 2%.

Available with switches on special order.

Units sealed in dustproof plastic bags within standard
Clarostat cartons. Factory-fresh appearance and condi-
tion, regardless of shelf life.

If you want still better-than-standard quality, per-
formance and life, insist on Clarostat C-LINE controls.

Controls & Resistors

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE
In Canada: Canadian Marconi Co., Ltd., Toronto, Ontario
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(right), since the rejection band at the
whistle frequency can be made so nar-
row that little effect is apparent on
FM or phono program material. When
the filter includes variable trimmers,
the screws are simply adjusted for
minimum whistle, but care must be
taken to avoid tuning against high-fre-
quency oscillation from a source other
than adjacent carrier heterodyning.
The intercarrier whistle can be dis-
tinguished by the fact that as the dial
is turned the whistle varies only in
intensity, remaining constant in fre-
quency.

Maintenance of FM Tuners: Drift

One of the common troubles that de-
velop in FM tuners after a period of
use is station drift. Some initial drift
is normally expected in an FM tuner
without afc, but the drift should not
be excessive, and even more important,
the tuner should become stable after
it has warmed up.

The first attempted remedy for drift
should be replacement of the oscillator
or converter tube. When the tube
electrodes sag or bend over relatively
large distances, the interelectrode ca-
pacitances, and hence the frequency
of oscillation is affected. Because the
FM band is so much higher in fre-
quency than the AM band, these small
changes in capacitance become signifi-
cant. (It is almost superfluous to add
that an oscillator tube that is the cause

Fig. 3. At left is illustrated « 10-kc filter in-
stalled in an AM detector load circuit, to
eliminate intercarrier whistle on broad-band
tuners. A 10-kc filter installed in on qudio
circuit is shown at right. The rejection band of
this type of whistle filter must be very narrow,
in order not to interfere appreciably with FM
or phono program material.

of large drift may check perfectly in
the best of tube checkers.)

Another possible source of drift is
lack of ventilation for the oscillator
circuits, a lack which may be responsi-
ble for abnormal heating of the coil,
tube, or tuning capacitor. It is inter-
esting to note that certain military re-
ceivers, in which extreme stability is
a primary requirement, have been de-
signed with special heat-regulated
compartments for the heterodyne oscil-
lators. While such a procedure is
unnecessary in home models, the drill-
ing of a few judiciously-placed ven-
tilating holes in the cabinet can help
the heat situation greatly.

It is possible to reduce the tempera-
ture-caused instability of an FM tuner
that does not have afc and whose drift
is considered unsatisfactorily high.
The oscillator coil and other circuit
parts respond to temperature increases
by expanding; normally increasing
their inductance or capacitance, low-
ering the frequency of the oscillator
tank circuit, and shifting stations up-
ward on the dial. This effect may be
counteracted by connecting a special
type of capacitor, having a negative
temperature coefficient, across the coil.
As the temperature rises the capaci-

Main OSC Tuning

Fig. 4. Oscillator circuit
of an FM receiver, tem-
perature-compensated by
installation of negative-

0SC Coil

temperature coefficient
capacitor. The value of
the parallel combination
of trimmer and compen-
sator must be equal to
the capacitance at which
the trimmer was origi-
nally set. At A is oscil-

lator trimmer formerly

set to 10 mmid; at B is

negative - coefficient ca-
pacitor.
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tance of this capacitor decreases rather
than increases, compensating the
change of inductance in the coil. The
trimmer across the oscillator coil will
have to be readjusted, of course, so
that the total capacitance of the par-
allel combination of trimmer and nega-
tive-coefficient capacitor will be equal
to the original capacitance to which
the trimmer had been set.

Since it is impossible to judge the
capacitance of the trimmer as orig-
inally adjusted, even when the range
of trimmer capacitance (usually about
5 to 15 mmfd) is known, the correct
value of the parallel compensating
capacitor may first be determined ex-
perimentally. The trimmer is opened
up to a value near its minimum, rais-
ing the oscillator frequency and shift-
ing the stations downward on the dial.
Test capacitors may then be connected
temporarily (not held) across the
oscillator coil or tuning capacitor to
determine the value that will bring the
stations back to their approximately
correct dial positions. This will be
the value of negative-coefficient capaci-
tors to use, providing that sufficient
leeway has been allowed for the trim-
mer to open up a little farther. For
safety, a slightly lower value of com-
pensating capacitor can be chosen, so
that there will be no question of being
able to set the trimmer to a value low
enough for the total circuit capaci-
tance to return to optimum. If the
set has been over-compensated, and
now drifts downward, the compensat-
ing capacitor is taking up too large a
share of the total trimmer capacitance,
and it must be reduced in value or
moved to a cooler location. With
permeability-tuned systems the prob-
lem is much simpler; the fixed oscil-
lator capacitor should be simply re-
placed with a negative-coefficient ca-
pacitor of the same value.

In Fig. 4 is illustrated a tempera-
ture-compensated  oscillator  circuit
with typical values assigned to the
capacitors. It is assumed that the
ariginal trimmer adjustment was for

(Continued on page 103)
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COMPLETE TELREX
BULLETINS, TODAY!

—~the acknowledged
champion in 1948 and

STILL CHAMPION!

Install genuine Telrex “Conical-V-Beams,” the Patentzd
uni-directional, one transmission line array. Models for
Ch. 2 to 13 or Ch. 2 to 83. See and hear the differerce!

If UHF is available or expected, install Telrex “Duo-
Band Conical-V-Beam" series. The perfect for rotation
hi-gain . . . hi-F-to-B all-band one transmission line
array with automatic transition from low to hi bana
with no lossy “distribution”’ pads.
“Conical-V-Beams” are designed for easy stacking as
required for your particular reception area. 1 bay
“C-V-B” for pri-area, 2 bay “C-V-B” for sec-area, 4 bay
“C-V-B” for fringe areas....If a 4 bay “C-V-B” does
not provide a usable TV picture, TV reception is either
impossible or impractical¥

Broadbanded single channel highest gain hi-F-to-3
yagis also available from Telrex Antenna Headquarters,
builders of world renowned communication yagis for
amateur or commercial use,

ULTRA-HI GAIN UHF
CONICAL-V-BEAM”* MODEL 84

Four bay uni-directional array

All in-phase signal addition at all
frequencies with no lobe splitting

All-aluminum light weight and rugged

WRITE FOR

Insist on a genvine ‘‘Conical-V-Beam,”” Look for ‘the Telrex Trade-Mark!

BETTER
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“CONICAL-V-BEAMS”
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> - Wat. Approx.
2 15 LBS.
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CHAMPION-FOR-DISTANCE
MODEL 8X-TV*

The Ultimate in lang distance arrays. Guaranteed
to outl-perform any anfenna or combination of
cul-to-frequency antennas. When used with Duo-
Band splines it comprises the ultimate from Ch.
2:to 83. Unequalled for reception up to 200 miles.

PRE-ASSEMBLED, PRECISION TUNED
5-ELEMENT YAGI
High gain, —

broad-band —_— g
response —

|
Excellent - 2ad | M
300 ohm
impedance match. High F-10-B
ratio
T T e
ASBURY PARK 4
NEW JERSEY
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Chart Analysis of Picture Tear . . Hammer-Head
Distortion . . Interlace Pairing . . Squegging

Syne-Gireuit

Condition

Lack of noise tmmunity; pic-
ture tears when noise pulses
are present. Y

Cause

Lack of balance i phase-com-
parator; faulty (lywheel cir-
cuit;; spurious voltages in phase
comparator.

Control Method

Both sides of phase-comparitor circuit should be
checked with ’scope for proper waveform and peak-to-
peak voltages. It is also important to check for spurious
voltages with 'scope; and check R and € values in fly-
wheel circuit : See block diagram at right; circle (1).

Edges of raster are straight,
but edges of picture are curved.
(No hum bars in picture.) 2)

Hum voltage or other spurious
voltage is entering between
video amplifier and phase com-
parator.

Hammer head distorted. Top
of picture may also he pulled.
(3)

Tubes should be checked for heater-cathode leakage:
dc supply lines with ‘scope for spurious voltages. De-
coupling capacitors should also be checked: See wave-
forms at right: circle (2).

Disturbance of horizontal oscil-
lator circuit by passage of ver-
tical-svnc pulse.

Picture weaves back and forth
like a slow-waving tlag; edges
of raster are straight. 14)

Defect in anti-hunt circuit.

Edges of picture are curved;
hum bars in picture; edges of
raster are straight. (5)

Here one should check for faulty differentiating circuit.
Phase comparator circuit may be defective, or flywheel
circuit mav be faulty. Waveshape of sync voltage and
peak-to-peak value should be mspected: See waveform
at right; circle (3).

R and C values in anti-hunt circuit should be checked
See block diagram at right; circle (4).

Hum voltage entering in video
amplifier, or at picture de-
tector.

Tubes should be checked for heater-cathode leakage, and
capacitors in power supply should be checked too: See
block diagram at right; circle (5).

Sync uncertain, sync pulse okeh
in video amplifier, but badly
clipped in sync section. 16)

Gassy picture tube, or defective
dc restorer circuit.

Picture tube should be checked by substitution; R and €
values in dc restorer circuit should be checked: See
block diagram at right; circle (6).

Intermittent loss of sync (hori-
zontal or vertical, or both). (7)

Unstable values of components
in syne circuits, or in signal
circuits; or fuctuating output
from low-voltage power supply.

Capacitors should be checked for lcakage, and resistors
for changed values. All doubtiul contacts and connec-
tion points also should be checked. Suspected com-
ponents should be prodded and tugged while measuring
voltages and resistances: See block diagrams at right;
circle (7).

Picture occasionally loses sync
completely during transmission
of test pattern. (8)

Transmission of non-standard
syne during tune-up and ad-
justiments at transmitter.

One should switch to another channel for receiver tests

Random flutter of interlace,
with noticeable blurring of pic-
dure. (9]

Interference voltages of a ran-
dom nature are getting to the
vertical-oscillator circuit.

Decoupling and common bypass capacitors in sync sec-
tion should be checked, and waveform and peak-to-peak
voltages at sync clipper output also should be checked:
See block diagram at right; circle (9).

Pairing of interlace, with par-
tial loss of picture definition.
110)

Horizontal pulses are entering
the vertical-oscillator circuit.

One should check for defective R and C in the inte-
grator; for pickup of ripple from the high-voltage sys-
tem, and for pickup of stray fields from the horizontal.
sweep system. Adequate decoupling of plate-voltage
supply lines also should be checked: See block diagram
and waveform at right; circle (10).

Take-off or squegging causes
picture break-up. howling irom
speaker, and singing of hori-
zontal-output transformer. (11}

Circuit faults permit positive
feedback, cause sync and sweep
svstem to take off.

Here, it is necessary to check for open decoupling and
faulty feedback capacitors, defective resistors, open
common bypass units.  Neutralizing  adjustment
in sets utilizing sync-amplifier neutralization should be
checked too.

One light bar and one dark bar
in raster, with edges of raster
hooked or curved. Simulates
trouble in sync-control circuits,
but bent raster is clue to other
factors. (12)

60-cvcle hum voltage in.sweep
circuit and in video amplifier
(often in sync circuits also).

Strong hum voltage in plate-supply lines, due to fault
in low-voltage power supply; hali-wave systems only.
Full-wave systems produce two light bars and two dark
bars in raster: See block diagram and waveform at
right; circle (12).

Loss of horizontal sync with
retention of vertical sync. 113}

Trouble is localized to horizon-
tal sync-control section.

In this instance, one should check for leaky coupling
capacitors, resistors with changed values. and pulse feed-
back network in horizontal sync-control circuit: See
waveform at right; circle (13).
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Troubleshooting waveforms, right: At 2, typical bending of picture, with raster unaffected;
2a, bending of vertical wedge caused by entry of interference voltages into comparator circuit;
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Analysis of Circuit Changes Included in Fourth
Run of G. E. Stratopower Chassis

by

IN AN EFFORT to insure the ultimate
performance from their TV chassis,
most manufacturers have adopted a
policy of introducing circuitry and
allied improvements in their receivers
throughout the normal trade season,
instead of announcing new models,
noting that production changes are in-
cluded in these subsequently-made
sets,

In some instances the alterations are
minor and often many major modifica-
tions are involved.

An interesting illustration of many
novel production changes is shown in
Fig. 1; a partial schematic of the G.E.
17C, 20C, 21C and 21T series, featur-
ing 20 tubes plus 6 rectifiers (3 hv, 2
selenium power and a crystal diode
detector for 21-inch models and 2 hw
rectifiers for 17 and 20-inchers).

Some of the features of these re-
ceivers are: 2 rf amplifiers, automatic
noise cancellation, automatic horizon-
tal frequency control, vertical and hori-
zontal retrace blanking and automatic
gain control.

An if interference trap is incor-
porated in the »f tuner unit. This trap
is effective on channels 2 through 6
and may be adjusted to offending sig-
nals in the 40 to 50 mc ¢f range. In
most cases, this trap has been factory
preset to 43 mc.

Two basic types of picture tube as-
<emblies were used in the production
of this family of receivers. Both as-
semblies were similar in that the pic-
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ture tube was held forward agamst the
mask by a strap assembly which, in
turn, is secured to the cabinet or mask
assembly. The yoke and focus unit
were held in position against the bell
of the picture tube by side rods which
engage the picture tube strap assembly.

In mid-production, the vyoke and
focus unit assembly was changed to
incorporate a later design which some-
what simplified the installation adjust-
ments and service procedure, Basi-
cally, this assembly is similar to the
earlier unit in that the picture tube is
held forward by a strap assembly
which, in turn, is secured to the cab-
inet. The yoke and focus assembly is
held in position against the bell of the
picture tube by side rods in a manner
similar to that used in the earlier as-
sembly. The yoke is supported by the
tube neck and hence need not be spe-
cially positioned to assure lack of neck
shadow, etc. It is necessary, however,
to make sure that the focus unit is con-
centric about and perpendicular to the
tube neck.

On some receivers using this assem-
bly, the brass focus unit support rods
must be cocked slightly clockwise (ap-
proximately 5°) so that the picture
straightening magnets will be reason-
ably vertical in their position to pre-

vent a  parallelogram etfect in the
picture.

In late production receivers, using
a new assembly, this will not be neces-
sary since the picture straighteners
were redesigned with off-set brass sup-
porting straps which properly position
them without cocking the entire as-
sembly.

Late production focus units now
utilize a screw-driver method of ad-
justment rather than the flexible shaft
and knob found on earlier versions
When adjusting this new focus unit a
nonmagnetic screwdriver must be usec
to simplify the procedure. Also, when
attempting to adjust the focus unit
through the cabinet back, one must be
sure that the screwdriver enters the
screw funnel otherwise the ion trap
may become disturbed. This would
require removal of the cabinet back tn
allow readjustment of the ion trap.

Two different masks, one metal anu
one plastic, have been used in these re
ceivers. These masks are interchange
able. It should be noted, however, that
the metal type mask requires the use
of a rubber dust seal between the mask
and the picture tube. The plastic type
mask was used in early and midpro-
duction receivers. The metal type
mask will be found in middle and late
production units.

On late production metal masks, two
vverlay anchors will be found projec-
tion welded to the lower edge of the
wask to permit securing the mask to
the cabinet by means of No. 8 x 34"
wood screws. This was dorne to elim-
inate shiiting of the mask or picture
tube during transportation.

Early and midproduction focus unit-
utilized a flexible extension shaft and
knob assembly which extended out of
the rear of the receiver for the purpose
of focus adjustment.

Late production focus units utilize a
screwdriver and associated guide fun-
nel type adjustment.

New Diode Assembly

In the first and second production
chassis the diode detector was located
under a removable hat.

In the third and fourth production
receivers the detector assembly shown
was adopted. To change the diode or
any other component within this as-
sembly, it is merely necessary to re-
move the two self-tapping screws at
the base of the assembly. The entire
assembly may then be pulled off of the
mounting plate. The shield can max

(Continued on page 107)

Fig. 1 (right). Partial schematic ot the G.E. Stratopower chassis illustrating (in bold outlines]
some of the major alterations included in the fourth production run of these receivers.
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by RALPH G.

PETERS

UHF/VHF Lightning-Arrester Design Notes

Tur INsTaLLATION OF lightning ar-
resters has beconie a basic requirement
in many states, where insurance com-
panies will not honor claims where
proper grounding has not been af-
forded.

A lightning arrester placed within
the antenna system alfords an effective
bypass for charges to ground.

The lightning arrester also serves
to minimize the possibility of burn-
outs at the front ends of reccivers
caused frequently by static charges of
relatively high voltage set up by wind
friction at the antenna and around the
leadin.

Problem Due #o UHF

The introduction of wif TV in some
instances retarded use of lightning
arresters because it was found that
these units caused severe signal at-
tenuation at these frequencies. Thus it
became necessary to design an arrester

Fig. 1. Views of vhf (top) and uhf arresters

{bottom).
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which would work efficientlv at these
high frequencies.

UHF Type Study

In developing such units, a study of
vhf tvpes was initiated. Tt was found
that these units had distributed capaci-
ties due to mechanical construction and
a natural capacitance in the resistors
themselves. At o/if. these capacities
were found to be extremelv low: thus
the resulting high reactance (resis-
tance) prevented the signal from being
bypassed to ground, and lightning
charges could pass unimpeded to carth.
At ulif, however, the capacitive re-
actance in these designs were found
to be low enough to cause loss of a
good portion of the signal.

In the design of an arrester that
would have negligible loss at the ultra-
highs, a coil network was introduced.

*From an exclusive report prepared for
Service by Harold Merson, chicf elec-
tronic engineer, RMS.

as shown in the bottom view of Fig. 1,
in addition to the carbon resistors in
the contact circuits. In etfect, the coils
were found to act as a barricade to
block u/if signals from going to ground.
A 1-megohm resistor, in parallel with
the coil. was inserted to permit high
transient portions of the static charge,
which might otherwise be blocked by
the reactance of the coil, to be by-
passed to ground through the resistor.

Low Distributed Capacity

The relatively small amount of dis-
tributed capacity that exists in the
coils is in series with the larger dis-
tributed capacities present, as the re-
sult of the resistors and other parts of
the arrester. Because these capacities
are in series. they are now extremely
low so as to present very high re-

(Continued on page 04; sce neuw
product review on page 62)

Fig. 2. Circuitry of uhf (top) and vhf

(bottom) lightning arresters.

* To Transmissiow Line

Yo Tronsmission Line
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FREE-your Choice of

NEW PHONO-CARTRIDGE |
CARRY-KIT oz DISPLAY-DISPENSER ,/

PLUS

WINDOW or
DOOR DECAL

PROFESSIONAL
T n
INDBRAL

SERVICE

Handy All-Metat
Carry-Kit Holds
6 E-V Cartridges

.

Complete E-V
Interchangeability
Chart on both sides
makes servicing
pasitive and easy

PLUS

REVISED SET-MODEL
REPLACEMENT GUIDE

i

6-Cartridgc

10,000,000

:;;” Metal
511 B
PHONOGRAPHS ARE ;f or shelt
()

Eu

WAITING TO BE SERVICED
Get your sliane with these E-TU acds to sales!

Again E-V gives you a positive profit-maker—and helps make yox the
authority on Phono-Service in your community!
Free of extra cost, from your E-V Distributar, you can get your choice
of new Cartridge Carry-Kit or Display Dispenser plus professional Decal D o e
and up-to-date set-model Replacement Guide. with every purchase of time anly.

any 6 E-V Phono Cartridges.
SEE YOUR E-v

Furthermore, the new E-V high output, high compliance, permanent DISTRIBUTOR TODAY

Ceramic Cartridges revolutionize servicing. They are nor affected by
moisture or heat—can be carried in your service kit or kept on display
without fear of deterioration. And they are directly interchangeable with
silent-needle type crystal cartridges that do nat use a thumb screw—yet
cost no more than crystal. They are part ol the famous E-V Basic 6
Preferred Types that make over 92% of all cartridge replacements.

Take advantage of this offer now! Make money selling cartridge
replacements. Cash in on the $70,000,000 phono-cartridge moderni-
zation replacement market.

ElechhoYoree |

Each E-V Cartridge in

BUCHANAN, MICKEKIGAN / Two-Tore Jawei-like

, i
Export: 13 E. 40th St., New York 16, US.A., Cable: Arlab ~ e L L



New Product Survey: VHF-UHF Antennas ... UHF Boosters and Converters
... Antenna Couplers . . . Rotors . . . Control Systems

woren

Preassembled all-aluminum antenna for
channels 2 through 83 that includes a
rhombic antenna for un{ and conical for
vhi. Features use of exposed quarter
wave copper jumpers that are said to
isolate uhf from vhf signals. Available in
single and two-bay arrays. (JeT454
1eT454S; JFD Manufacturing Co., Inc., 6101
Sixteenth Ave., Brooklyn 4, N. Y.)

UHF converter-vh{ booster combination

unit mounted in marble-walnut plastic

cabinet. (Sutton Electronic Co., Lexington,
Ky}

All-channel vhi antenna, which features o
broad-band dipole system called the Tri-
Pole. In this system, the low band dipole
also functions as three half-wave dipoles
tied together, in phase, on the high band.
Antenna also employs a screen-type re-
flector. Collapsed screen has a scissor-
type setup arrangement. Tri-Pole assembly
has automatic spring lock action said to
permit dipoles to snap permanently into
place. (Model 325, Champion; Channel
Master, Ellenville, N. Y.)
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19 s @) Teleision GD'
Coupler  Np. 6293 £
Sei N Set Mo £

Antenna coupler, designed to permit the
use of more than one TV rocceiver with @
single ontenna. Two types are available:
the first which enables one antenna to
foed two receivers; the second is a multi
set, which permits as many as four sets
to function simultaneously. (8093 and 6094;
Insuline Corp. of America, 3602 35 Ave
L. I. City 1, N. Y))
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Single bay, all-channel vhf antenra,

which it is said can also be used in

primary uhf areas. (Twin-Six; Trio Manu
facturing Co., Griggsville, IlL)

VHF antenna coupling device enclosed in
a plastic housing with straps attached.
Designed for use with broadband yagis
such as the new Taco triple driven broad-
band yagis. May be employed in any
combination of high-band and low-band
antennas to feed a single transmission
line to the receiver. (No. 1425; Technical
Appliance Corp., Sherburne, N. Y.

Wavemeter designed for uhf TV band
Covers a range from 400 to 1000 mc.
Coupling to the wavemeter tuning element
is said to be facilitated by use of av
external coupling loop, so designed as tc
permit access to the portion of the circui
under examination. Absorption circuit con
sists of a high Q resonant cavity tuned
by means of a slug-type split stator ca
pacitor. (Model U-3; Linear Equipmen
Laboratories, Brightwater Place, Massa
pequa, L. I, N. Y.}

b3

|

A uhl-TV converter, with a printed circuir

tuner. Cabinet is 312" x 62” x 8"

(Model ES-1; Allen D. Cardwell Mig. Corp.
96 Whiting Street, Plainville, Conn.)

All-direction antenna {patented) with elec
tronic polar beam selector switch. Models
available for uhf and vhi channels. Nine
different antenna combinations provided
are sxid to allow for instantaneous orien
fation of the polar beams in all directions
while the antenna remains stationary.
(Models Super 60, Ultra 150 and Suburban
40; All-Channel Antenna Corp., 70-07
Queens Boulevard, Woodside 77, N. Y.)



what
Aluminizinge

means

Aluminizing means the efficient use of light
light is energy—energy is the pay-off.

Aluminizing means a brighter TV picture,
greater contrast, lower beam current, smaller
spot size, sharper focus, reduced screen
scorch—all from the efficient use of light.

On the inside of any TV tube face is a coating
of phosphor crystals—the picture screen. As
the electron beam—tracing the picture—strikes
these crystals, they glow, giving off light in
all directions. And there’s the problem!

Half the light thus generated is inside the tube,
either lost to usefulness or lighting areas that
should be dark. Both brightness and
contrast suffer.

But—put a mirror behind the phosphor and
“wandering” light is reflected back through the
tube face. Aluminizing creates this

desired mirror!

To aluminize a picture tube, deposit a
nitrocellulose film evenly over the phosphor.
Over that, deposit a film of aluminum only
millionths of an inch thick—jus? thic’: enough
to reflect ¢he lizhit and just thin enonch to
fet the rlettrons pac- through. Under heat,
evaporate the nitrocellulose film to leave a thin
smooth coating of aluminum. Result—an
efficient light reflecting mirror to
specifications.

Simple as it sounds, Rauland research
engineers worked for three years to solve the
problem and were among the first to do so.

atvlland

Perfection through Research
ENITH  Sybsidi
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... Out of the
vision of Dr. George Ellery Hale came
the great "American |dea” that resulted

in the crection of the “Glass Giant of
Palomar”—world’s largest telescope —to
gather new light from the farthest
stars for the searching eye of science.

With us, the “American |dea” is, by
directed effort and applied know-how,
to continue to lead in bringing
you electronic products
of the highest quality.

INSIST ON
AMERICAN
REPLACEMENT
) CRYSTAL
CARTRIDGES

‘)4”1%&60/(, microphone co.

370 SQU"’; Foir Oaks Ave.. * Pasadena, 1, Calif.
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TV Antennas
(Continued from page 60)

actanceto ground.” Thus, the ultf sig-
nal can go through the transmission
line to the set unimpeded.

Because of the wide variety of trans-
mission lines offered for lower-loss re-
ception at the ultrahigh frequencies,
it was necessary rto design the wu/if
lightning arrester so that it could take
these various leadins. Tlus was ac-
complished by introducing longer ter-
minal studs and wider saw-toothed
contact washeis. The longer studs
were found to permit lifting the wash-
ers higher for easier insertion of the
transinission lines and the wide wash-
ers assured contact over the entire
range of variations.

1Since these capacitances are iu  Series,
Kirchoff’s law applies: the total capacitance in
a series network will be smaller than the small-
est capacitor in the network.

UHF multichannel converter peaked for

single channel operation; tunable to re-

ceive any channzl within a 20-channel

range. Silver plated high-Q tuned circuits.

Designed for use w.th 300-ohm uhf an-

tenna. (Crest Labs, Rockaway Beach
N. Y.

TV antenna roof mounting with a walk
up-drop lock design. Antenna and mast
are insertad into 5%’ long x 1% od. x
L3’ thick mast holder from a horizontal
at rest position. After two mast locking
screws are tightened, the cntenna and
mast are walked up to a vertical posi-
tion where it then drowms into a special
notch which holds the antenna erect. Two
in-line holes allow the mounting to be
screwed inio the heavy roof cross member.
A mast socket retainer is heavily em-
bossed at six points. May b2 mountad on
either a flat or pitched roof. (Model RM-15;
South River Metal Products Co., Inc.)

1
A\

gain/

to bring you
the alignment
tool you've
been asking
for!

X-

PLASTIC
“Long Slim”

TELEVISION
SET
ALIGNMENT
TOOL

Made of New . . Super-
tough X-57 Plastic

Steel-like Strength . .
yet highly flexible

Extra Slim . . only Vg*’

in diameter

All Insulated . . high
di-electric

Stronger . . More Dur-
able than ordinary
fibre alignment tools

=
—
£
—
—
——
—
———
—
——

O
SUPER-TOUGH
TIP

Blade
Number Length List
8987 7" $1.00
8988 12 1.50
8989 16" 2.00

WRITE FOR YOUR COPY OF
THE NEW G-C No. 156 CATALOG

'GENERAL CEMENT MFG. CO.

904 TAYLOR STREET




Triple-tie crossover filter which employs a
printed circuit to eliminate the need for
two down leads when both a uhf and
vhf antenna are in operation. Unit is im-
pregnated before encasement. Terminals
are wide spaced to prevent shorting out
by rain or ice. (UV-3; TV Products Co
Springfield Gardens, New York.)

. ?/
A A
ey -—

Factory-assembled uhf corner reflector an-

tenna, with a gold-plated screen. Weather-

proof plating is said to meet government

anti-corrosion specifications. (Model 8984;

Television Hardware Mig. Co., Div. Gen-

eral Cement Mig. Co., 904 Taylor Street
Rockford, Illinois.)

{Below)

Antenna rotator (top) offering a detachable
drive unit, locking devices that are said
to eliminate both drift and coast (a worm
gear lock prevents drifting due to wind, and
a motor brake prevents the transfer of motor
inertia to the antenna), built-in chimney
mount design, aluminum housing and an-
tenna supporis ringed with steel, and
vernier precision tuning. Rotor can be
rotated clockwise and counter-clockwise
through 365°, at approximately one revo-
lution per minute. It can be operated at
more than 350’ from the control box. Wide-
span double ball bearing supports permit
the use of exira neavy antennas, and will
accommodate up to 27 lower, and 112"
upper masts. Control box (bottom) permits
a reading of antenna position without ro-
tating antenna. (Superotor; Leader Ele

tronics, Inc 925 E. 55 St., Cleveland
27,0))

T~ RADIO sers

WITH DEPENDABLE

OHMITE"

REPLACEMENTS
ok ®

COMPOSITION RESISTORS

Tiny, ves ... but what dependability, rug-
gedness, and stability! And they provide
an extra margin ol salety—being rated at
70C rather than 40C. Completely sealed
and insulated by molded plastic, they meet
all JAN-R-11 requirements . . . are avail-
able in Y2, 1, and 2-watt sizes in all RTMA

values.

Because the resistance material in these
units is solid-molded—not spraved or painted on—continued use has
practically no effect on the resistance. Often, the noise-level decreases
with use . .. and they provide exceptionally long, trouble-[ree service.
Rated at 2 watts, with a good salety factor.

BROWN DEVIL® AND DIVIDOHM® RESISTORS

BROWN DEVIL fixed resistors and DIVIDOIIM
adjustable resistors are favorite vitreous-

enameled units! DIVIDOHM resistors are avail-

able in 10 to 200-watt sizes; BROWN DEVILS in 5,

10, and 20-watt sizes.

WRITE FOR
STOCK
CATALOG

OHMITE MFG. CO.

3042 Howard St.
Skokie, Iilinois
(Suburb of Chicago)

Be Kight With ...

MITE

RHEOSTATS * RESISTORS * TAP SWITCHES
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WHEN installing Motorola models
SR3A6 or SR3IM6 in the 1953 Stude-
bakers, extreme caution must be used
in mounting the control unit, as the
space between this unit and one of the
terminals of the ignition switch is very
limited. Unless extreme care is used
in mounting the control housing, it
can short to the ignition switch.

Insulators' are now being enclosed,
along with proper instructions, to elim-
nate this possibility.

One should make certain, too, when
making an installation, that the lead
connecting to this terminal of the igni-
tion switch has the lug pointing down.

Auto-Radio Antenna Grounding Sleeve

THERE HAVE been occasional reports
of noise in Cadillac auto radios which
has been traced back to the antenna

Fig. 1. Mount suggestions for Motorola auto
radio control unit on Studebaker ‘53 cars. An
insulator (A) is placed over bracket and at-
tached to tuner unit with a No. 8 sheet metal
screw (Courtesy Motorola)
(Courtesy Motorola)

by T. L. GILFORD

moving Static on VTVM Face Plates...
be Check Suggestions...Removing Tweets
UHF Portion of Chassis . . . Aufo Radio
yervice Helps': Repairing Anfenna-
Grounding Sleeves . . . Antenna Trimmer
Adjustments . . . Servicing ‘53 Oldsmobiles
With Noisy-When-Jarred Problem . . . 12-V

Buffer Capacitor Replacements

installation. This has been caused by
a poor ground connection on the an-
tenna shielding base. Investigation
has shown that the grounding sleeve
(Fig. 2) on that particular antenna
did not cut through the insulating ma-
terial on the underside of the fender
because the spurs on the sleeve were
not sufficiently sharp. To cure, the an-
tenna should be removed and the
grounding sleeve spurs filed to a
sharper point. This will assure ade-
quate ground at the antenna base and
eliminate the noise picked up on the
bottom portion of the antenna.

Antenna Trimmer Adjustment

ON aLL ’51 Delco receivers the an-
tenna trimmer adjustment should be

Matorola Part 14A531128.

* From TESTING T1Ps, prepared by the
DeLco Rabpio DivisioN, and submitted by
S. W. ArcHER, Delco Radio Service
manager.

made on a weak station between the
frequency of 600 and 1000 kec. This is.
a change from the 1400 kc setting
formerly specified. The change has
been made because it has been found
that the coils will track better when
the adjustment is made at the lower
frequency and also because it is usu-
ally much easier to find a clear but
weak signal in that portion of the
broadcast band than in the congested
1400-kc region.

The adjustment should be made
whenever a set is placed in a car, to
match the input circuit to the car an-
tenna and insure peak performance of
the radio. Many complaints of poor
reception have been completely elim-
inated by this simple adjustment of
the antenna trimmer. In many remote
and poor reception areas this shift will

(Continued on page 68)

Fig. 2. Antenna-grounding sleeve in Cadillac
car, which on occasion does not cut through
insulating material on underside of fender
because spurs on sleeve are not sharp enough.

Antenna
Grounding
Collar

\/\/ Reurfﬂqnmon Switch
|
Rear Of !
Controt Unit :
_J
-
1
!
: :";: "‘: Radio ‘A
| 3
[ |
) Yo j
Speaker ;
Aa\::::\;ly Insulator
®
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THE INSTRUMENT THAT DEMANDS

OVERALL PERFORMANCE

FROM THE TUBE UNDER TEST!

PRECISION  series 10-12
Flectronamic TUbe PERFORMANCE Tester

with 12 element free-point Master Lever Selector System

To test modem tubes for only one
characteristic will not necessarily reveal
OVERALL PERFORMANCE CAPABILITIES.
Modem tube circuits look for more than just
mutual conductance or other single factor.

It has been conclusively proven that even
though a tube may work well in one circuit,
it might fail to work in another—simply be-
cause different circuits demand different rel-
ative performance characteristics, such as
amplification factor, plate resistance, power
output, emissive capability, etc.

In the PRECISION “ELECTRONAMIC" Cir-
cuit, the tube under test is made to perform
under appropriately phased and selected
individual element potentials, encompassing
a wide range of plate family characteristic
curves. This COMPLETE PATH OF OPERA-
TION is electronically integrated by the
indicating meter circuit in the positive
performance terms of Replace-Weak-Good.

S s The efficiency of this “Electronamic” test
7,",’0"‘,"/;'/",'2'}” J n results from encompassing several funda-

e o 9 e e ; i mental tube characteristics, NOT JUST ONE.
e Al el i + Bl Accordingly, when a tube passes this de-
manding OVERALL PERFORMANCE test, it

ccan be relied upon, to a very high degree,
to work satisfactorily.

®*REG. U.S. PAT. OFF, T.M. 438,008

Compare these features

* Facilities to 12 element prongs. * Simplified, High Speed, 12 element
“ * Filament voltages from 34 to 117 V. ?hgﬂ-Ch;cll: ays‘exi“é;?; consecu-
MODEL 10-12-P (illustrated): in slop- * Tests Noval 9 pins; 5 and 7 pin ive push-bution g-
ing, portable hardwood case with acorns; double-capped H.F. ampli- * Battery Tests under dynamic load
gﬁ] compartrent and hinged remov- fiers; low power transmitting tubes, conditions.
8] CoNET: etc., regardless of filament or any Ly s
Blzes 1334”7 x 174" x 63".... $107.50 other element pin positions. * 412" Full VLSIOI:I Meter. .
MODEL 10-12-C (Counter Type) $112.25 * Isolates each tube element regard- * Builtin Dual-Window, high speed,
MODEL 10-12-PM (Pcnel Mount) $112.25 less of multiple pin positions, geared roller chart.
% Dual Hi-Lo short check sensitivity * Free Replacement Roll Charts & sup-
for special purpose tube selection. plementary tube test data service.

s& the ““Precision” Master

Tiectronamic” Tabe Testers 7’.5.':".:?:3!! PRECISION APPARATUS CO., INC. Ersiansciesuiios

t lec 0 xpment ith Jocal and i
g:;nb;tors. Write 1 new, 92-27 Horace Harding Boulevard, Elmhurst 9, New Yerk :&,ho’,',?;éﬁ '95353?315133"3,-':.
“‘Precision” catalo s . i
) iz Export D vision: 458 Broadway, New York 13, US.A. + Cables—Morhanex |t
[AMFM - TV - : In Canada: Atlas Radio Corp., Ltd., 560 King Street, W., Toronto 2B '

SERVICE, NOVEMBER, 1953 * 67



e

more
and more
replacement
problems
are bewy
solved

this 1way

A

%
-
X

itformation

{

or complele

wrile-

SARKES TARZIAN, INC.
L 3 &RICTIFIER DIVISION

o

415 N COLLEGE AVE.. BLOOMINGTON. INDIANA|

IN CANADA: 50 ST. CLAIR AVENUE W., TORONTO
Send 25¢ for your new and complete
Replacement Guids for Selenium
Rectifiers or see your distributor.
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Servicing Helps

(Continned from page 66)

make the difference between good and
unsatisfactory performance.

'53 Pontiac Output Transformers

Ox some "33 Pontiacs, mnorsv-whei-
jarred complaints have heen frequent.
On the output transtormer the second-
ary coil lead connected to oround is
welded  to the  output  transiormer
frame.  The ground connection to the
chassis relys on the transiormer’
nounting soldered to the chassis  to
give a good eround. [f the trun
former is allowed to shake slightly, the
solder connection might give. .\ poor
ground at this point could produce
rops in the speaker.  This failure can
he checked in the car by removing the
cover and wiggling the output trans
former to sce 1i there is a poor ground
connection.  To repair, the cars should
be bent over wore firmly and re
soldered to the chassis.

12-Volt Buffer Capacitor Replacement

Tire BUFFER capacitors across the sec-
ondary of 12-¢ power transiormers are
very carefully matched. Even a slight
deviation in the value of the butfer
capacitor can be harmful 1o vibrator
OZ4 and cleetrolytic. T is important,
therefore, that o .008-mfd capacitor
never be used to replace a .007-mfd
tvpe, or vice versa.  One must alwavs
replace the buffer capacitor with the
exact value originally used.

Relay in Signal Seekers

SOMETIMES an automatic signal-seek-
rng tuner stops at the low end of the
band afrer the solenoid return, requir-
ing the station selector har to be de-
pressed to start the tuner sceking
again. 1t is not abnormal for a siy-
nal-seeking radio to stop at the low
end of the dial on the solenoid return
if the sensitivity control is i the mix-
imum sensitivity position and if the
radio 15 m an area where therve are
extremiely strong signals or an ex-
tremely high noise level.

When one encounters a set that
stops at the low end of the band aiter
cach sweep. the antenna should be dis-
connected and tuner secking started.
It the tuner ddoes not stop with the
antenna removed, then the chances are
that the set s operating normally, and
the relay i1s deencrgizing on a very
strong signal during the solenoid re-
turn. You will find that this stopping
condition can be chiminated by merels
turning the sensitivity control to o
lower position; 1t would be wise to
advise the customer accordingly if the

condition occurs when the radio is
mounted in the car.

However, it when checking the set
on the bench the receiver continues to
stop at the low {reguency end ol the
hand. even with the antenna discon-
nected, there is probably a defective
12AU7 or relay.

Lack of Flatness in Sweep-Generator
Output

AMPLITUDE MODULATION 1) a4 sweep
generator output can be caused by
faultv  tubes, open or otherwise de-
fective bypass capacitors, poor ground-
ing of cable shield braid to case of n-
strunient, faulty terminating resistors
at output end of cable, poor bonding
of internal shiclding of generator, de-
fective attenuator causing a mismatch
in the output circuit, or incorrect dc
distribution in the generator due t
faulty resistors, defective power sup-
ply, ete.

Awmplitude moduliation in the output
from the generator should not he con-
fused with amplitude mwodulation de-
veloped by improper application of the
crvstal probe to the output end of the
cable.  Experience has shown that
the safest wav to avoid this type of
difticulty is to utilize 100-ohm carbon
resistors for making such connections,
instead of wire leads. The use of re-
sistor connections attenuates the signal
somewhat, but also serves to absorb
etfectively standing wives which may
be gencrated at high frequencies when
wire leads are incorvectly used for the
purpose.

Hum Distortion in Square-Wave Check

WHEN A vipEo amplifier is checked
with /if square waves, the distortion
which appears in the top and bottom
of the display at low frequcncies be-
comes modificd, and one sees the hum
distortion in the Lf square wave as a
thickening of the top and bottom of
the waveform.  This thickening 1s due
to the rapidity of the distorting mo
tion; it is so rapid that the motion
cannot be followed by the eye, and the
blurring which takes pluce appears as
a thickening of the horizontil portions
of the reproduced waveforn.

Checking Video Amplifiers

LOW-IREQUENCY square-wave checks
Jf video-amplifier performance should
he conducted at 50 ¢ps, rather than at
60 cps, since the hun  distortion
which is usually present to some ex
tent) becomes ohscured and is subject
to  misinterpretation  at 60 cycles.
When a 60-cycle square wave 1s used
in such tests, the 60-cvele hum siawnds
st in the ’scope display, and one s



otten misled into believing that the
hum distortion is heing caused by fre-
quency or phase distortion.  On the
other hand, when a test is made with a
50-cvele square wave, the difference
beat between 50 ¢ps and 60 cps (10
eps) is clearly apparent as a wwigyling
or writhing of the display.  In this
manner, the amount ol hum distortion
in the pattern becomes clearly appar-
ent to the operator.

Safety Glass-Picture Tube Precaution

DisturBaNCE OF Tite charge distribu-
tion over the Huorescent screen ol the
picture tube can result when the Tace
of the picture tube touches the safer
glass, and as a result the vuddle por-
tion of the picture may appear abnor-
mally dim. The face of the tube should
be spaced a ~hort distance from the
safety glass ro correct the trouble.

Static on VTIVM Face Plate

WaeN toe racke plate of o wfen s
wiped clean, it may be found that the
pointer then sticks to the glass. due to
the accumulation of static charge on
the elass caused by friction. To re
lease the pointer, one should hreathe
lightly against the glass surface.

Tube Check Suggestion

[ 4 vene is mounted upside down, or
on its side m the receiver, the tube
rester should be turned accordingly.
or an adapter with a tlexible cable
should he devised. Tt will be found
on occasion that the tube checks differ-
ently on the shorts and leakage test
in particular, when mounted m non-
standard positions.

Checking Flatness of Sweep-Generator
Video Output

Tie rratNess of the video output
signal from a sweep generator can be
checked hy sweeping the video wmpli-
fier of the receiver in two different
ways, and comparing the curves ob-
tuined by the two methods. In the first
method, the video sweep from the
sweep generator 1s applied to the in-
put circuit of the hrst video-amplifier
stage through u series resistor having
approximately the same resistance as
the picture-detector tube: 3.000 ohms
1= usually close enough.  The picture-
detector tube should be removed during
test. The shape of the video response
curve should be noted. Next, the
picture-detector tube must be replaced.
and an 1f sweep signal applied to the
input electrode of the picture-detector
tube; 4 cw signal 1s also mixed with

(Continued on paye 102)

VHF all channel
antenna

Not Just Claims But Unquestioned
Proof Of

® PERFORMANCE — an engineering
accomplishment providing an outstand-
ing antenna designed for increased sen-
sitivity and higher gain in both primary
and fringe areas.

® ACCEPTANCE __ 2 phenomenal cus-

tomer acceptance resulting from WW’s
superb performance characteristics —
thousands in use throughout the U.S.

® SALES performance, design, work-
manship . . . outstanding selling points
to create unprecedented sales demand.
Get your share now!
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Specifically cngincered and designed for true and complete all-channel VHF
reception.

CHECK THESE FEATURES

Performance charts for the W-W Clipper High Uniform Gain — One Major

= F e Foreward Lobe — Narrow Beam Re-

e duces Ghosts and Noise Pickup—High

Signal to Noisec Ratio — Good Front-

to-Back Ratio Eliminates Co-Channel

Interference—Perfect 300 Ohm Match

— Light, Rigid, Quickly and Easily

Installed to All Heights — Low Wind
- - Resistance.

C ,—}A . ALSO MANUFACTURERS OF

Models 10 and 20 UHF Fans — Mod-
cls 30 & 40 Colincar Fans — Model
UH 6 element UHF Yagi — Model
HT High Band VHF Antenna —K
: series Original Hairpin, Combination
== == Yagi Antenna.

Wik M&WW‘}“"&

mfgrs.
ist ccessory
piston @ A
tg,t(;,v 5 BURLINGTON. 10W
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Installation and Maintenance Notes

System Used for Gas-Fired Boilers’

Service Fngineering_
T1eld and shop notes

THE PHOTOELECTRIC CELL, today, is the
key element in numerous elecrrouic
controls. Not only does oune find the
cell used in sorting, fiuid-control and
other similar devices, but in complex
systems involving gas-fired hoiler
control.! Tts use here affords a solid
safety factor, practically impossible to
achieve with old mechanical means.
No matter what goes wrong with the
unit, the control assures an immediate
and safe ~hutdown of all fire, gas-flow,
or other things which could conceiv-
ably cause either explosion or release
of unburned fuel.

In this system a photoelectric cell is
mounted in a housing on the fire-door
of the furnace, so that it can see into
the combustion chamber. Here also

*Based on notes prepared by lack Darr.

RO O

are the terminals of an electric igniter
and pilot light. The photocell itself is
mounted at the end of a metal tube,
about 127 long, provided with a lens
of heatproof glass at the inside end.
and a condenser lens near the cell, to
focus light on its surface. This regis-
ters not only the main burner, but also
the pilot light; if the pilot light fails
to ignite, the photocell circuit reiuses
to allow the main fuel solenoid to
open.

Timer Clock System

Included in the main chassis is a
timer-clock system, consisting of a
four-deck rotary switch, driven by a
small sync motor. The shaft of this
motor drives four cams, which open
and close various contact points, simi-

on Photoelectric Control

by THOMAS K. BEAMER

lar to relay points in structure. Two
relays, an ac velay or inaster relay,
and the plate relay of the photocell
circuit, known as the flame relav, con-
trol the various functions of the pro-
graming circuit. A safety-lockout
relay, furnished with a heater unit, is
in the primary supply voltage circuit.
and opens this circuit if the mech-
anism fails to function properly.

In operation, when the limit switch
is closed, thermostat contacts close, or
the knob of the timer motor is started
manually, the timer-motor stargs, and
the operating cycle hegins. The mas-
ter relay is energized, through the
limit switch, contacts of the rotary
switch and contact 1 of the flame relay
which is open. Contacts 1, 3, and 4 of
the master relay close, and the flame
relay contact opens. The timer motor
then starts through a contact on the
master relay and cam. The main
blower motor then starts via a contact
on the master relay. This blower
purges the combustion chamber of any
unburned gases before any fresh fuel
1s admitted: this purge period lasts
for thirty seconds. At the end of the
first seven seconds, another cam closes
and another opens, The circuit to the

(Continned on page 72)

A system of this type, known as Fireye is
manufactured by Combustion Control Corp..
Roston.

Fig. 1. Schematic of photocell and amplifier used in gas-fired boiler control system. Note: Winding shown at right lower side is secondary of

power transformer; primary winding is not shown.

1,200
Ohms
620
Ohms
180
Ohms
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Model B16 Radiohm

Miniature

-4

P
PA-2000 Miniature Rot-

ary, Steatite Insulation

2500 Series Standard
Rotary,
Steatite Insulation

Ham Type

(3 avucions
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Twin and dual con-
centric Radiohms

other Centralab quality

electronic components

ERE’S a perfect check list to

determine your electronic
needs. And there are hundreds
of variations available to you.
Whether you need a few items
or dozens — no other single
manufacturer can offer you such
a wide choice of standard fastest-
for-servicing parts. That's why
Centralab is the industry’s No. 1
electronic component source . . .
and keeps your distributor sup-
plied with the latest develop-

E

rie
I

BC Discs

Model B Blue Shaftt
Radiohms

Type AB Adashaft®
Radiohms

FOR SALE!

These and 100,001

ments in the fast-changing elec-
tronics field.

You know CRL parts are your
best value because each is backed
by a written guarantee. That
means they resafest for servicing.
And you'll agree that's mighty
important for building consistent
customer satisfaction.

So when you need parts, look
for the familiar blue and white
CRL oackage — the product in-
side is the result of more than 30
years of electronic experience.
This experience has pioneered
many profit-building “firsts” for
you! For complete performance
data and engineering specifica-
tions mail coupon.

t Trademark
P.E.C.—Printed Electronic Circuits

Compentrolt
Infinitely variable
loudness control

1400 Series, Standard
Rotary, Phenolic
Insulation

Small General
Purpose and tone

J

Ceramic Trimmers

Miniature Resistor and
Resistor-Capacitor
Units

Standard Triode
Couplate ®

€RL

"
%ws{a@»
-

S i &

1 ?{ﬁlﬂ

i

Audet™
Audio-detector plate

standard and miniature
3-stage amplifiers

P.E. C. Kits

908-K E. Keefe Ave.
804 Mt. Pleasant Roal

Centralab products.
Name.

A Division of Globe-Union Inc.

Please send me Cartalog 28 with information on

1--_-------"----.._-'

, Milwaukee 1, Wis,
d. Toronto 12, Ontario

Title

Company

Address

City

Zone State
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| ARE PROVED Iy goygrruCTION 3§

DESIGN, USE & snLES

standard sel'f-'supporting ROHN steel towers L

ROHN FOLD-OVER
TOWER

(Pst. Ponding)

Fold-Over Tower uses
standurd tower sections
plus an inexpensive
easy-to-use "fold-
over” kit. The perfect
angwer to thia type
tower requirement.

&

¢
S TR

FREE

MANUFACTURING
COMPANY

Service Engineering

(Continued from page 70)

master relay is now held through a
thermo-snap heater on a safety-relay.
If the mechanism fails to start the
flame during the proper time, this
heater causes a himetal blade to oper-
ate, breaking the mput circuit to the
master relay, preventing the admission
of any fuel to the boiler,

After 30 seconds, a cam closes, com-
pleting the circuit to the igniter, and
the pilot valve, a solenoid. During this

72 e SERVICE, NOVEMBER, 1953

for your every need!

~. be elimbed us can all ROHN Towers.

- for communications and where great-
!

PLUS A COMPLETE LINE
OF ACCESSORIES:

Contact your ROHN distributor for

NQ. 5-4 %in. triangular designed
tower especialty designed for TV
needs. Can be used up to $0-ft. non- |
guyed or guyed to 80-ft. An economi-
eal, vet stunily, permanent tower. Can

NO. 10—The standard 12-in. design
—heavy duty tubular steel, electrie
welded and heavily cross-braced
through out. Used by thousands
coast-to-coast. Up to 50-ft. non-
guved- guyed to 120-ft. ‘

NO. 20—Uses a [4-in. triangular de-
sign — the heavy duty tower. Ideal

er height is required.

ANl ROHN towers-in 10-ft. sections
for easy erection and transpertation.

Come in 20, 30, 40 and 50
ft. sizes. Easily erected,
heavy-duty seamless steel
tubing throughout.

UHF Antenna Mounts
= For Towers
For Masts

T Wall Mounts

Also House brackain ;uﬁ brackets,

etc., all Rohndemgned!

catalog and Prices or write:

DEPT. § R
116 LIMESTONE
BELLEVUE,
PEORIA,

ILLINOIS

time the electron tubes in the photo-
cell amplifier, 12SN7GT, 12SL7GT
and 12H6, have reached operating tem-
perature, 1f the pilot light ignites, the
photocell sees the flame, and the cir-
cuit closes the flame relay, the plate
relay of the 12SN7 mplifier tube.
Then one contact on the flame relav
opens and supplementary contacts
close. One of these contacts is in its
own coil circuit, and the relay holds
itself closed, as long as there is any
excitation of the photocell. Another
contact shorts out the heater of the

safetyv-lockout relay, preventing it
from opening the switch.

After ten scconds of this priming
period, the timer closes a series of cam
contacts and opens another sequence.
One of the contacts in this group is
in shunt with an electronic lateh, as
the photocell circuit is referred to; this
places control of the tHame entirely
with the photocell civewit. The main
gas supply valve 15 now opened, the
blower motor starts agamn, and the
valve 1s held open through the flume
relav and cam contacts. I'rom this
point on, the blower 1s in rull opera-
tion. If the flame should go out, the
photocell circuit will shut off the gas
supply, and the timer will go into
cvele again, purging the unburned gas
from the fuel combustion chamber.

This system, as can be seen, is ab-
solutely fuil-safe. 1t makes no differ-
ence what happens; unless evervthing
i1s in the proper condition for opera-
tion, the burner will not start! The
primary supply circuits to the photo-
cell amplifier, relays and other circuits
are made through limit switches, high
and low gas valves, and the upper and
lower water limit switches.  Unless
every one of these are in their correct
condition, no operation can he ob-
tained. Therefore, when servicing this
equipment, it is important to check
the position and condition of cach and
every piece of this outside equipment,
hefore checking anvthing inside the
programer chassis. All breakers, re-
layvs, and other devices must be reset
before even attempting to start the
programer.

If all other devices check out good,
the relays should be tested for delec-
tive contacts: especially the Hame re-
lay, which holds the relay itself closed,
another contact which shorts out the
heater of the safety velay, and still
another, which keaps the timer cirenit
closed after the cam opens. I the
timer is running, and the contacts on
it appear to be in good shape. the con-
tacts of the master relay should be
checked ; this relay is ac-operated and
receives its supply voltage through all
of the wvarious contacts mentioned,
limit switches, etc. If this relay will
not close other devices should be
checked, and the coil checked for con-
tinuity.

To gain access to the contacts of
the timer, one Phillips screw at the
top of the plate must be removed;
then the knob can be removed (this
unscrews from its shaft in a counter
clockwise direction). The plate can be
removed, and the contacts checked. Tt
is a very good idea to paper these
contacts each time the unit is checked.
(Draw a piece of fairly smooth paper
hetween each pair of contacts, for



Fig., 2 (above):
Overall wview of
boiler control
Temperature con-
trol is at center
(bottom); low wa-
ter cutoff halfway
up at right; and
high-water cutoff
at upper left.

Fig. 3 (left): Closeup of electronic chassis.

Lower relay is flame relay: just above it is

the main relay. Test jacks visible at upper

right corner of chassis, near 12H6. Cover of
timer removed to show contacts.

cleaning. Never use cmery cloth or
very coarse sandpaper on relay con
tacts.) The timer may be rotated
manually to check opening and clos-
ing of the contacts.

Tubes may be checked for emission
shorts, etc. The 12H6 serves as a rec-
tifier for the power supply feceding the
two amplitiers. The presence of dc
voltage across this power-siupply s
indicated by the firing of the neon
lamp, NE-1.

To start the unit cycling for test,
after checking a1l other devices for
closure, the timer knobh should be
turned a bit clockwise, until the motor
starts: it will be held in by the con
tact on the switch. \Vhen the timer
reaches 1, at the end of 30 scconds,
the pilot light should ignite, and the
photocell see a tlame. These figures
are visible through a small round hole
in the cover plate just above the timer
knob.

Presence of flame will be indicated
by the closing of the flame-relay. In-
cidentally, when the unit is started,
the main relay should immediately
close and stay closed. The flame relay
will not close unless there is flame
in the combustion chamber. Failure
of the master relay to close is usually
due to open circuits in devices out-
side the programer chassis: failure of
the flame relay to close may be due
to no flame, defective tubes, or the
most likely possibility, dirty contacts
on the master relay or the timer. The
photocell circuit can be checked by re-
moving the photocell housing and
holding a small flashlight against it.
The relay should close when this is
done.

For a voltage test, a 0-100 v dc
voltmeter should be connected to the

(Continued on page 89)

TV INSTALLATION
ACCESSORIES

Jontz TV Installation Accessories give you
extra quality, greater economy.

All Jontz products are heavily zinc-plated
with an additional chromate coating...six
times more weather protection than ordinary
zinc-plating.

JONTZ

Pioneers in the field
of TV Reception

MODEL 200
“SUPER” KWICK CLIMB TOWER"

Finest self-supporting 50-ft. tower available.
Withstands wind loads up to 100 m.p.h. . ..
assures maximum safety with no guy wires.
Approved by one of the world’s leading lia-
bility insurance companies, when properly
installed according to specifications. Con-
structed of highest quality rust-resistant 1-in,,
14 gauge tubular steel . ..easy to erect, easy
to climb. Available in 10-ft. sections . . .
shipped complete with foundation mounting.
Additional height up to 150 feet if required.

#Twelve men in photograph represent 2018
pounds!

Your inquiries will receive prompt attention.
Don't delay . .. write us today!

__QuAuLITY

MANUFACTURED BY

... EASY TO INSTALL

CONSTRUCTION
Jantz masts are
made of highest
quality electric
weld steel tubing,

1 with heavy zinc
galvanized cogt:
ing your

’ QuaLITY
|
!
!

tubular strength

« and durability

K2

G

/ AN
APEX MOUNT,
MODEL A-S
4-way swivel mount
for any type of instal-
lation. Fully adapt-
able to flat surface,
peak roof, or corner

mounting.

oo

L/:’

ROTARY MOUNT,
MODEL §

4-way rotary base
mount. Fits along roof
peak for safe, edy in-
stallation.

ECONOMY

JONTZ MANUFACTURING €O.

1101 East McKinley, Mishawaka, Indiana, Mishawaka 5-5178

N\ o

GUY RINGS
8Y JONTZ

The answer te your
guy ring needs. Handy
Jontz guy rings may
be used with either 3
or 4 guy wires...your
choice of 5 1. D.'s.

S e
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With the Acme Electric Automatic Voltrol, good
television reception can be obtained where
variation of voltage causes dimness, flickering,
shrinkage, fluttering and other peculiar picture
disturbances. The Acme Electric Automatic
Voltrol is COMPLETELY AUTOMATIC, requires no
adjustment, steps up voltage or steps down
voltage, correcting fluctuation over a range
from 90 to 130 volts to a regulated, normal
output of 115 volts.

AUTOMATIC
VOLTROL

ONTRO

VOLTAGE
{ FORTOPTV §

ECEPTIO |

Automatic Voltrol is compact, portable, only
514" high, 5" wide. Rated at 300 VA, single
phase, 60 cyce, 115 volts, Supplied with
primary cord and plug which is connected to
convenient electrical outlet, television or ap-
pliance cord is connected to secondary recep-
tacle mounted on unit. Primary circuit is auto-
matically disconnected under no-load condition.
Indicating voltmeter shows secondary voltage
at all times. Write for Bulletin AV-189.

MANUALLY CONTROLLED VOLTAGE ADJUSTOR

A SERVICE MAN’S TOOL

With the T-8394 Voltage Adjustor, incoming line voltage tan be instantly detlermined. Voltage
tan be reduced below normal to simulate night time low voltage condition, thus reproduce

“poor performance” of TV set. Determine component aging by
permitting adjusting of controls at normal line voltage. The T-8394
Voltage Adjustor is a low cost voltage regulator that can be readily
adjusted, manually, to provide the exact voltage needed for normal
performance of TV sets. Regulation is adjustable over a range from
95 to 125 volts. Small, compact. Supplied with primary cord and
secondary receptacle. Write for Bulletin VVA-190.

A
ACME ELECTRIC CORPORA
MAIN PLANT: 4711 WATER ST,

%\
TION
CUBA, NEW YORK

West Coast Engineering labordtories: 1375 W, Jefferson Blvd. ® Llos Angeles, Calif.

In Canada: ACME ELECTRIC CORP. LTD.

® 50 North line Rd.

® Toronto, Ontario

TV Parts...Accessories

IMPERIAL ALUMINUM GUY WIRE

Guy wire, constructed of seven strands
of 18 gauge aluminum, has been intro-
duced by Imperial Radar and Wire Corp.,
820 E. 233 St., New York 66, N. Y.

Wire, which is recommended for instal-
lations up to 30/, is claimed to withstand
rust and deterioration, and have a break-
ing strength of 285 pounds test. Available
in 100" coils or 1,000’ spools.
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XCELITE STANDOFF INSULATOR PLIER

A standoff insulator plier, 64, that is
said to simplify opening and closing of
standoff insulators, has been announced
by Xcelite, Inc,, Orchard Park, N Y.

Plier features drop-forged rib joints
and jaws; a groove on the lower jaw, and
recess on the upper provide non-slip
gripping action.

|
|
|
|

SERVICE INSTRUMENTS BIAS POWER
SUPPLY

A power unit, Align-O-Pak, designed
to replace bias batteries when aligning
TV receivers, is now available from Ser-
vice Instruments Co., 422 S. Dearborn
St.,, Chicago 5, Il

Output 1s variable from 0 to 10 volts
dc. To provide a fixed agc bias for any
TV receiver, output leads are isolated
from the metal case and power line.

Unit is said to be handy for diagnosing
age troubles. \When the bias leads are
connected to the age buss and the output
varied, the appearance of a stable picture
indicates that age is faulty.

Service Instruments TV Bias Supply

ok

PHILCO-MOTOROLA STANCOR
FLYBACKS

Four replacement flyback transformers,
for use in 96 models of the Philco line
(’52 and ’53 production), are now avail-
able from the Chicago Standard Trans-
former Corp., Standard Division, Addison
and Elston, Chicago 18, Il

A-8220 replaces I’hilco part 32-8565;
AA-8221 replaces 32-8555; A-8222 re-
places 32-8533, and 32-8334; and A-8223
is for part 32-8572. A special mounting
tap arrangement on A-8220-1-2 is said to
permit reuse of the expensive base plate
of the replaced flyback. Units include
the choke coils, resistors, and capacitors
already wired to the terminal boards.

Three replacement tlyback transform-
ers, covering 91 Motorola models of ’52
chassis, are also available. Each unit has
a horizontal centering pot, variable gap
width control and a socket for a 1B3
rectifier, as well as an additional corona
ring which is said to improve the original
design.

Stancor part A-8224 replaces Motorola
fiybacks 24C711265, 24C711265-A and
24C721290 in 56 models. A-8225 replaces
24K712193, and A-8226 replaces 24K721-
301C and 24K721517C.




ARROW GUN TACKER

A grooved blade, which is said to act |
as a guide by insuring accurate position-
ing of wire for proper staple envelopment,
has been added to the 7-50 gun tacker |
of the Arrow Fastener Co., Inc, 1 Junius
St., Brooklyn 12, N. Y.

Blade also serves as a safety device |

because it is said to eliminate the pos-
sibility of piercing wire with staple and
causing a short circuit.

Arrow Gun Tacker

* %k

PRECISE 8'2-INCH 'SCOPE

An 814" ’scope, 308, in kit or wired
form, has been introduced by the Precise
Development Corp., 999 Long Beach Rd,,
Qceanside, N. Y.

Uses an 8CP1 ¢rt. Instrument incor
porates a low-normal, high-Irequency syn
chronization circuit,

TELONIC UHF SWEEP GENERATOR

whf sweep generator, covering a
range of 420-930 mc with a sweep width
of 0-50 mc. his been developed by Telonic
Industries, 444 South Rural St., Indian-
apolis, Tnd.  Available in two models: S
sweep oscillator only; SM, sweep oscilla-
tor and marker oscillator.

Tn the sweep oscillator, a vibration ca
pacitor driven by a voice coil mechanism
causes an inductively tuned oscillator to
sweep more than 50 me. Sweep width is
variahle. Compensated horizontal output
is provided. Inductively tuned marker
oscillator gperates at the fundamental fre-
quency. Voltage is mixed internally with
the sweep output and produces a birdy on
the 'scope. ach oscillator is said to have
an accuracy of +£.5%.
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all channe! UHF converier

FIRST...in side-by-side tests!

& In ¢ne of the largest service organiza-
tioms in the area. the 3ENEFAL INSTRUMENT
outperformeé t1e converter formerly re-
garded as the Eest on the market!

Test patte>n of WBRE-TV Channel 28
(Wilkes-Barre, Fa.) received at Worces-
ter, Mass.-=3 distaice c¢f 225 miles.
Written ver-fization of report by famous
D autnority im €lectroaics, evailable om
reqaest.

Ir. a test ir Wwest Pa_n Beaca. Fla., the
«\v GEBDERAL INZTFUMENT pulled in a sigasl
frem Ft. Lavderdale in a dsaler's store.
Previousily, ne cther convertar had pro-
duced a sigrmal from T't. Zauderdale.

for the finest UHF converter...
the GENERAL INSTRUMENT!

leboers. —some choice ‘erritories
st.ll remain open.

Wrie for

aetadle.

General
Instrument
& Appliance
CORPORAT ON
Subsidiary of

GENERAL INSTRUMENT CORPCRATION
826 Newark Averme » Bizabeth 3, N |.

VIDAIRE FIL-TEST

A wavetrap meter. Fid-Test 100, that
is said to determine the type of filter or
wavetrap needed to curb interference, has
been introduced by Vidaire Electronics
Manufacturing Co., Lynbrook, N. Y.

By use of switching arrangements, unit
may be incorporated into respective
cuits simultaneouslv, through the ac line
or antenna.

Device can be used to check up on re
current interference troubles, during field
nperations or ou bench.

{Right]
Vidaire Fil-Test

cir-
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It's no happen-so that so many of the

leading set manufacturers—the makers i L N
of the best-known receivers—use the
TARZIAN TUNER in their products.

No other commercial unit possesses so

many desirable features found in the

TARZIAN TUNER. It's a small, precision-built . > | P
E instrument, expertly designed to provide %\' \ /. /
unsurpassed selectivity and improved i : /

reception in ALL areas.

4] ’ i

§

consumer who wants "everything" on

A set is no better than §

its Tuning Mechanism ! Ao
...and, there's I

no better tuner than the

} And, the practical, full band —all-channel
approach to UHF (another first for Tarzi

—is making the TARZIAN TUNER more popular
than ever. It's popular with the S
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the television set he buys.

SARKES
TARZIAN, Inc.
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Tuner Division

Bloomington, Indiana

STANDARD VARIABLE ISOLATION TRANSFORMER

A variable-metered 1solation transiorm-
er, LR . ldinst-A-Volt, that can be used
for applications involving the use of a

variable transformer or an isolation trans-
iormer, since it combines the features of
both, 1s now available irom the Standard
Ele ctncal Products Co., 2240 E. Third
St., Davton, Ohio.

Hesxgned for radio and TV, unit has an
isolated primary winding that is said to
permit servicing of ac-dc sets without the
chance of a  bite. Electrostatically
shielded, it can be used to check inter-
mittent operating radio and TV sets by
dropping the line voltage to 105 or lower
to detect a faulty oscillator.

Right: LR Adjust-A-Volt
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SMITHGUILD TUBE TESTER

A tube tester, for testing continuity of
filaments in tubes in TV sets. radios
automatic washers, electrie blankets, and
other electronic devices in the home, has
been developed hv  Smithguild, Tnc., 360
\W. Eighth St.. Irie, Pa.

Tester is 4" x 6", seli-contained. and re-
quires no external batteries or other
accessory equipment.  Sockets provided
on the face are designed to accomuodate
any electronic tube now manulactured for
use in household appliances. Indicates
whether a tube is good or defective. Dial
15 activated by an integral battery.

7

Smithguild Tube Tester
* *

INSULINE ALUMINUM MESH GRILLS

Aluminum mesh grills, designed to pro-
tect the loudspeakers of custom-built
radio and TV receivers, pa svstems
phonos, and hi-fi sound iustallations, are
now available irom the Insuline Cor
poration of America, l.ong Island City
I, N Y.

Finished in non-tarnishinz gold color,
grills are available in three sheet sizes:
3047, 12" x 187 3948, 187 x 247 3919
247 x 36", Material can be cut with a
pair of ordinarv tinners’ snips.

Insuline Aluminum Mesh Grill



G-C WIRE STRIPPER AND TEST LIGHT

\ wire stripper, 766, that incorporates
a delaved return action to prevent the
crushing of fine wires, has been announced
by the General Cement Manufacturing
Co., Rockford, TIL

Stripper has interchangeable hardened
stee] blades for use with various types of
WIres.

A neon test light, Dandylite, for check-
ing fuscs and circuits, has also been in-
troduced.  May be used from 60 volts a¢
10 35 volts ac-de.

ERIE ROTARY SELECTOR-LEVER
SWITCHES

A line of rotary selector and lever
«witches, in single or multiple sections,
shorting and non-shorting tyvpes, has been
announced by the Erie Resistor Corp.,
Erie. Pa.

Switches feature fat rivets which fas-
ten the contact to the stator and prevent
loosening or rotating duc to soldering
heat: and rotor assembly combined with
the solid stator providing a construction
m which the rotor blades do not support
the assembly.

Erie Selector and Lever Switches

GRAYHILL TEST BOARD

A test board, 2-2, with modified panel-
mount test clips desiened to simplify test-
ing of resistors. capacitors, germanium
diodes. and the use of general test leads,
has been introduced by Grayhill, 561
Hillgrove Ave., La Grange, 111

Unit is available with banana plugs on
34" centers: bodv is molded of a general
purpose phenolic.  Plugs and clips are
plated. Highly tensioned spring clips are
used.

“For many years, we at Motorola have
gladly cooperated with you in provid-
ing the data which you publish in
Rider’s Manuals. We have done this
hecause we sincerely believe in the
widest possible distribution of service
information and we know that your
publication has wide acceptance in the
service section of our industry.

“We have also followed with interest,
the work you are doing in emphasizing
the importance of using ‘exact’ replace-
ment parts, and we appreciate the in-
tegrity which you display when you
insist that your listings include only
those items which are like the original
in all respects.

“Keep up the good work.”

Service Shop Owners:
Your integrity, reputation...the ‘‘good will’’ you
establish...can only be built or maintained by
servicing your customers with the best!

And now TEK-FILE... ONLY $1.50 per pack

Dependable replacement parts listings
beginning with TV 10 and TEK-FILE pack 57

For easier radio servicing..vse Rider's 22 AM-FM Radio Manvals

Joww | Rezes

Export Agent:
Roburn Agancies,Inc.
39 Warran Street

New York 7, New York

PUBLISHER, INC.
480 Canal Street, New York 13, N. Y

In Canada. West Coast Office: Cable Address:
Charles W. Peinton 4216-20 W. Jefferson Bivd. Roburna,
B FeN.Y,
1926 Gerrard Street. Easf Los Angeles. California
Toronte, Ontario
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EVEREADY SPOT-FLOOD LIGHT

A FEoveready flashlight, 7253 Spot- |
Flood, which can throw either a concen |
trated spotlight beam for long range use
or a diffused floodlight beam for close
range, all with a single flick of the
switch, has been announced by National
Carbon Co., 30 East 42nd St., New York
17, N. Y.

Flashlight makes use of (10ub1(1‘~ﬁlam}e]nt |

lamp which is similar in principle to that
Televo't AUTOMAT|CAI'I'Y useé) in auto headlamps. Lamp also pro-
vides an extra margin of safety in that

PrOVides consth"t Vo"uge if one of the two filaments burns out, the

other is always available for immediate

For Proper use in any emergency. Other features

¥ : include unbreakable polyethylene lens-
Tv PERFORMAN(E und guard, special ring-hanger, and heavy
SET PROTECTION on nickel for lasting finish.

nois

gauge seamless brass case. chrome-plated

equipment than any other brand
3911 South Michigan Avenue, Chicago 15, Il
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verea*y* a): 1ght 3 o
JAVEX LIQUID PLASTIC 3 -
A liquid plastic, Javabond, that is said E o
to have practically zero shrinkage, and =3 o
Bad voltage from overloaded lines afford excellent adhesion to metals ® o
shifts TV tube operating points and ceramics and other materials, is now - < i
often causes distortion, fuzzy pictures At f‘,om b, P8 TE R ~ X
v o > Redlands, Calif. ) (o}
and jitters; high \'Olmgt{s dumage Plastic sets to a hard consistency. and o
components. The SOLA “TeleVolt” | may be extended or colored with fillers, °
Constant Voltage Transformer auto- Moo E
matically stabilizes voltage within PHILLIPS SOLDER GUN
+3%. It automatically protects | An instant-heat soldering gun, 250

Versa-Tool. that is said to prevent tips

mponents agai i - R
costly components against high volt from freezing in the barrel, has been an-

age surges while it enables any TV nounced by Phillips Manufacturing Co.,
set to deliver peak performance. It Tnc, Dept. KP-1, 2816 Aldrich Ave.
is an automatic voltage stabilizer . . . Minneapolis 8, Minn

Other features include a reinforced
p]astiq housing ; one-piece phenolic mold-
ed trigger pivot arm assembly; barrel )

not a voltage booster,

assembly whiclhi can be removed without

A;;‘:’r:ng';ev;‘r’y' T};TI'S:rLOOT;ieJ;IVI;ﬂi disassembling the housing; and fast-
=15% or more § _ stabilizes voltage heating, long-life carhon element. Unit ‘
°Ve:/zr‘:';'"°| = within =3% is rated at 250 watts, 115 volts ac (also
[ B e ] available for 200-volt operation) and is
1 9] 1o | said to reach soldering tcmperatures in
s | less than four seconds.

i g |

T Y )
RENR N
Write today for Bulletin AD-CV-175

or see your electronic distributor

SOLA Welle Woll

Automatic Constant Voltage \
TRANSFORMERS

SOLA ELECTRIC CO.
4633 W, 16th St.  Chicago 50, Hi. \

l'f.Yoa Want SPEAKERS

Phillips Solder Gun
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SMITH TIP WRENCH

A hand tool, Tip Wrench, designed to
hold nuts, bolts and screws and tighten
or loosen them in hard-to-get-at places,
is now available from the Smith Heat
Treating Co., 5865 Wilmington Ave,
Los Angeles, Calif. It is an adjustable
socket pocket-wrench that is a combina-
tion sclf-adjusting socket wrench and
screw driver.

Wrench is said to grip, start, tighten
(or loosen) with one setting. Knurled-
hardened steel jaws slide in form-fitting
barre] which take the pressure when tool
is in use. Available in three sizes: mwode!
I, capacity 2 to 8 nut or screw, 814"
long; model 2, capacity 6 to 12 nut or
screw, 833" long; and model 3, capacity
6 to 12 nut or screw, 414" long. ’

Smith Tip Wrench
* ok &

INSULINE JACKS AND PHONE TIPS

Locking-type tip jacks, 432, and solder-
less phone tips, 752, to fit them, have been
announced by the Insuline Corporation of
America, 3002-35th  Ave, Long Island
City 1, N. Y.

I S

SPRAGUE CAPACITOR TESTER

An instrument for testing capacitors,
Kwik-Test, without unsoldering them
from the circuit, has been announced by
the Sprague Products Co.,, 61 Marshall
St.. North Adams, Mass.

Unit is said to determine whether any
bypass, coupling, or filter capacitor within
the range of 30 mmid to 2000 mfd is open,
shorted, or intermittent, even when it is
parallel with a resistance as low as 60
ohms ; capacitors between .1 and 2000 mfd
may be tested for shorts and intermittent
shorts even though in parallel with a re-
sistance as low as 2 ohms. Available in
two models: KT-1 for 115 v 60-cycle op-
eration and N7T-IN for 115-230/25-60
cycle operation.

N

SPRAGUE KWIK-TEST |

Sprague Kwik-Test

Sangamo combines an amazing
new molding compound with a new
impregnant to bring you a com-
pletely new paper tubular capacitor
—developed by request to meet
rigid specifications so tough that
no previously existing paper tubu-
lar could approach them.

Thousands of Telechiefs have been
tested under actual service con-
ditions...have proved their

ability to outlast and outperform
all other tubulars.

The new molding compound,
Sangamo Humiditite, greatly

EXTRA VALUYE
o7 MO EXTRA 00ST/

SANGAMO’S /£ PREMIUM TUBULAR
3CAPAC|T°R‘—designed to give

béfter TV performance!

lengthens capacitor life. It has
been proved, by severe tests, to
give the best seal against moisture
of any molding compound in the
industry.

The new Sangamo impregnant
holds rated capacity under all con-
ditions and makes the Telechief
really rugged.

Because we know that service men
want only the best replacement
parts—the new Telechief has been
released to the service trade.
Get in touch with your Jobber.

VEMALINE SOLDERING UNIT

An instant-heat soldering unit, /-4, with
an adjustable heat control, has been an-
nounced by Vemaline Products Co., P.O.
Box 222, Hawthorne, N. J.

Resistance-type soldering tool heats up
to 1600° . An interval timer is available
for this unit, as well as a groundplate
attachment on which jigs or fixtures can
be mounted.

(Right)

Vemaline Instant-Heat Soldering Unit

SANGAMO ELECTRIC CO. /\i/\5%
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the book that
SAVES TV
VOL.4 SERVICE TIME

HOWARD W. SAMS’
“TELEVISION TUBE
LOCATION GUIDE”

Latest
addition

to an
invaluable
series of
Tube Location
Guides

ROUBLE __ REPLACE TUBES

IND THE T
F REMOVING THE CHASSIS

WITHOUT

You've asked for more—and here it is—the
fourth volume that brings you right up-to-

date! It’s the only book that shows the posi- |

tion and function of all tubes in hundreds of
TV sets. Helps save your servicing time. Often
an operational check in the customer’s home
—Tlooking at the picture and listening to the
sound—gives you the clue to the trouble.
Most often, a tube failure is the cause. This
invaluable Guide makes trouble diagnosis
and tube replacement quick and easy, without
removing the chassis! Ilach TV model has its
own clear, accurate diagram. Fully indexed
for quick reference. All new diagrams cover-
ing 1951-1952 TV models. Handy pocket size,
192 pages, 515 x815". Pays for itself on the
first job!

ORDER TGL-4.0nly. ................ s2 00

Own the Complete Library
VOL. 3. Used daily by thou-
sands of TV Service Technicians.
Shows location and function of
all tubes in hundreds of 1950-
1951 TV sets. 192 pages. 5l4x
815"

ORDER T1GL-3. Only. .. .. $2.00
VOL. 2. Gives tube positions and functions
in hundreds of 1949-1950 TV sets. Helps
solve tube failure troubles in minutes. 208
pages, 514x814".

ORDER TGL-2. Only . ...............
VOL. 1. Covers hundreds of 1948-1949 TV
sets made by 56 mfrs. Not duplicated in
other volumes. 208 pages, 515x81,".
ORDER TGL-Y. Only . .. .............

Carry Them ALL in Your Tube Caddy
ROWARD W. SAMS & CO., INC.

Order from your Parts Jobber today, or
write to HOWARD W. SAMS & CO., INC.
2207 E. 46th St., Indianapolis 5, Ind.
My (check) (money order) for $.......
enclosed. Send the following books:

[] TGL-4 ($2.00) [ 7GL-2 ($2.00)
O 7G6L-3 ($2.00) O 1GL-1 ($1.50)

co v

NOME.seivrveceeerorsrovsvsssssssnnsss

Address..e...... veoe

P R

.State.......
0 O O G N D N O D N N OB OO ON ON Gu ON0 (N0 O SN O 6N A0 60 9

R R T
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Systematic Servicing
(Continned from page 33)

capacitor leakage or tube malperform-
ance is not affecting the operation of
these circuits. It 1y also well to make
measurements both with and without
received signal to insure normal gen-
eration of age voltage with signal, and
to detect oscillation or other malfunc-
tion causing unwanted age voltage
without signal.

(7) Determine the origin of, and
correct malperformance: A—General
area of fault should be determined
with signal tracing techniques. B—I{
trouble cannot be isolated to a small
area a thorough wave-shape analysis
should be made. C—Voltages should
be checked systematically throughout
suspected areas. D-—A svstematic re-
sistance  check should bhe made of
every part in stages where voltages
and wave-shapes are abnormal. Parts
should he isolated where necessary;
do not skip hard to measure parts, but
suspect every part.

(8) Check general performance:
(A) Tuner local-oscillator frequen-
cies should be adjusted and sound and
picture checked on all channels. (B)
Picture adjustments  (height,  width
drive, etc.) should be made betore re-
placing chassis in cabinet. One should
be sure that there is an available mar-
g in all picture adjustments.  (C)
Picture sync should be checked at low
signal levels by inserting a resistance

attenuator i the antenna lead. (A
properly  operating receiver should

hold sync on a signal so weak and
noisv as to be of little entertainment
value.) (1) FEach tube and the
chassis should be tapped gently to
detect microphonics and intermittents.

(9) Prepare cabinet for reinstalla
tion of chassis: (.1) Cabinet should
he dusted, using brush attachment on
vacuum cleaner. (/3) Window should
he cleaned inside and out with water
and soft cloth. (1f the cabinet is not
brought in with the chassis this opera-
tion will of course have to be done in
the customer’s honie.

(10) Check operation of receiver
when anstalled i cabinet: (A) Pic-
ture should be adjusted (height, width,
centering).  (B) Sound and picture
should be checked on each channel.
(Operation 4 and B should be re-
peated aiter veceiver is returned to
custonmer.) (C) Assembled receiver
should he operated for at least one-halt
hour to insure proper operation. (Ir
cabinet 1s not available the receiver
should be operated out of the cabinet
for a half an hour.)

Oune item not included in the fore-
eoing list, but which warrants consid-
ceration. 1s the matter of checking

| in your pocket.

Because it does more
for the user than any
other product of its
kind. It is the original
non-conductive,
inflammable

non-
liquid
that works magic on
noisy TV and
controls and switches.
The choice of those
who want the best,
the standard since
1947. Keeps custom-
ers happy, puts money

radio

manufactured by

QUIETROLE

COMPANY

Spartanburg, South Carolina

overall - receiver  sensitivity.  Input
sensitivity is a basic indication of re
ceiver performance. However, it has
ot been common practice to make
actual sensitivity measurements as @
part of broadcast receiver servicing.
This basic check on receiver perform-
ance has not heen necessary because.
at the frequencies and bandwidihs in-
volved in broadcast receivers, the re-
placement of tubes which test low in
an emission-type tube tester will keep
the receiver close enough to design
sensitivity;  particularly  since  radio
broadcasting is based on high-level
signal strength.

In communication receivers which op-
erate in the ©hf range and at very low
signal levels, sensitivity measurement
with a signal generator with an accurate-
Iv-calibrated output control has bhecome
recognized as essential for effective ser-
vicing. This test provides a simple posi-
tive check on receiver performance which
must be kept near design peak to provide
full-svstem coverage. TFurthermore, it has
been found that little reliance can be
placed on tube tester measurcinents on
tubes used in the rf and if stages of these
receivers. TV receivers operating in the
ohi and whf ranges, at relatively low sig-
nal levels (particularly in fringe areas),
would secni to have more in common with
ohf communication receivers, than with

low-frequency broadcast receivers.
[To Be Continued]



On Book Low

TeLevision Tuse Locatiox GUIDE
TGL-4: A continuation of a series, cov-
ering TV receivers made in 1952 and
1953, and including a combined index of
all receivers referred to in the three pre-
ceding guides. Guide features tube loca
tion, tube function, major component
placement, fuse location, fused circuit
designation, indicator showing -tube socket
orientation, tube complement variations
used in different production runs, and a
tube failure check chart.—192 pages, 5%

8%3'" paper bound, priced at $2.00
Howard W. Sams and Co., Inc., 2201 E.
46th St., Indianapolis 5, Ind.

How 1o Use SiGNAL AND SwEEP GEN
ERATORS . . . By ]J. RICHARD JOHNSON:
First of a How to Use series devoted en
tirety to all types of signal generators
Book explains the equipment as well as
the applications of AM signal generators
FM signal generators, test oscillators
marker and sweep generators, and cali
brators. Discussed are problems involved
in using equipment, and how to overcome
them. Typical test setups are shown for
use in AM, FM radio and TV servicing,
as well as signal-generator maintenance
and tests.—144 pages. 534" v 814", paper
bound, priced at $2.10; John Rider
Publisher, Inc., 480 Canal St., New York
13, N. Y

Serv-U-Fact BINbEk: A loose-leaf type
book, with hard covers enabling it to be
self supporting on shop bench. Contains
circuit diagrams, alignment data, tube
types and locations, waveforms and volt
age readings for Capehart TV chassis up
through the CX-37. Charts covering
models from ’53 to January 1, ’55, will be
made available to all those purchasing this
binder—11" x 17", priced at $3.00: Cape-
hart-Farnsworth Corp., 3702 E. Pontiac
St., Fort Wayne 1, Ind.

WEST-COAST TUBE-PLANT GROUND-
BREAKING CEREMONY

At ground-breaking ceremonies for Syl-
vania Electric’s §1,000 square-foot TV pic-
ture tube plant, Fullerton, Calif., which is
expected to be ready for occupancy next
Spring. Left to right: W. G. Pat Patterson,
Sylvania west coast regional sales man-
ager, radio and TV renewal tube sales;
Norb Dean, manager of Fred S. Dean Co.,
Long Beach, Sylvania tube distributor in
California; Glen Logan, managing direc-
tor, Electric League of Los Angeles; Fred
S. Dean; Phil Gough, president, Gough
Industries, Inc.: Eleanor Rothaermel (Miss
Hospitality at ceremonies); Garlan Morse,
Sylvania’s Pacific coast director of sales;
F. E. Gilbert, Jr,, Sylvania district mana-
ger for equipment and electronic sales;
William J. Quinn; William R. Sears, Syl-
vania public relations; Tommy Bell, vice-
president, Gough Industries; Ed Grisby,
western sales manager, Altec Lansing
Cerp., and president, WCEMA.

-
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N EW' ...at a glance

Identify TV Interference

wavt TRA® s3EHON'
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24nD RKIOT

TVI Analyzer Model WT 606

Works like magic! Enables you to put your
finger on trouble casily, quickly, aceurately . . . |
every time.
No more guesswork! No more time-consuming
testing! This full-range interference analyzer in- {
dicates clearly where the trouble lies. ‘
EXCLUSIVE FEATURES:
Calibrated wave trap section
Hi-pass and ignition filters
Variable air condenser tuning
Cross-indexed scale for spotting frequency ‘
cuusing interference
@ Wave traps and filters operate singly or in
combinations

The Analyzer’s calibrated condenser tuning
makes it possible to identify interfering frequencies 4
immediately, so that the service man can apply i
the filter or wave trap needed without delay.

o0 &0

Write for complete catalog.

3 Joralemon Street
Brooklyn 1, New York

INDUSTRIES

82 e

SERVICE, NOVEMBER, 1953

Slide used by WNBT during
its campaign saluting
ARTSNY members. (See Na-
tional Scene, this issue, ior
complete report.)

or NEW YQRK inc-

JU6-771

Cuicaco, convention city of the midwest, once again played host
to the three-day annual convention of NATESA, its fourth con-
clave, a few weeks ago. This year, exhibitions and displays,
offered by thirty-two manufacturers, highlighted the affair. Pre-
sented for the first time was a color TV dynamic demonstrator,
which was not only described, but placed in operation by Dan R.
Creato, vice prexy of RCA Service Co., and L. R. Klingman,
technical specialisi of RCA Service Co.

Also included in the program was a talk by Lloyd Austin,
Simpson Electric Co., on meter design and application; a business
promotion seminar by Sylvania; an address on consumer rela-
tions by Frederick Fisher, Chicago BBB; a discussion of com-
petitive problems by J. H. Hazlehursi, Chicago business cou-
sultant ; an analysis of business promotion techniques by Gordon
F. Burns, General Electric, and a report on the replacement
market in phono accessories by Karl Jensen. In addition, there
were talks on wkf and vhf antennas and simplified methods avail-
able for TV servicing by John Spack, of Amphenol, and Bill
Ashby of Raytheon. Featured too were two films on selling
presented by DuMont and Capehart-Farnsworth.

At a luncheon, on Sunday, ye editor spoke on the vital role
of the independent Service Man in his community and i
industry.*

C. E. Walters, RCA Service Co., followed with a talk on
transistors, and Howard W. Sams and Williain Renner, Howard
W. Sams & Co., Inc., reviewed the import of technical data.

At the end of the show prize drawings and a grand prize
drawing were held, through the courtesy of Chicago area parts
distributors, who contributed equipment and accessories.

The convention brought delegates from thirty-eight states and
Canada; registration was about 700.

At a business meeling all present officers of NATESA were
reelected for ’54, and one additional office was tilled. Officers
reelected included Frank J. Moch, Chicago, president; John
Hemak, Minneapolis, treasurer; J. B. McDowell. Kansas City,
Kansas, secretary-general; Bertram Lewis, Rochester, New
York, castern vice president; Fred Colton, Columbus, east
central vice president; Harold Rhodes, Paterson, N. J., eastern
secretary ; [rancis Fingado, Denver, western vice president;
Vincent Lutz, St. Louis, west central vice president and W. A.
Rosenberg, Wichita, Kansas, west central secretarv. C. N.
Burns, Memphis, was elected east central secretary.

It was also announced at the meeting that NATIESA will
introduce an integrated public relations and customer relations
program in cooperation with the regional and local affibates,
which will include promotional and advertising material; w
expansion program; and a manufacturer relations plan. The

See

iews and News, this issue, p. 29.

Frank Moch,
NATESA prexy: vy

editor, and John
h, chairman of
the fourth annual
convention of
NATESA, at recent
session in the Hotel
Morrison, Chicago,
where ye editor de-
livered an address
on the independent

Service Man.




At first Fall meeting of the Long Island Television and Radio
Technicions Guild which featured talks by (left to right): Ye

Editor, Clint Walter, Jack Wheaton, association prexy, and
Henry Wawryck, executive secretarv of the grouw.

latter, it was noted, will feature a speakers’ bureau, lectures,
films and training sessions in cooperation with manufacturers.

New affiliates of NATESA were also announced at the Con-
vention; the Utalh Association of Radio and Television Service-
men: the Rhode Island Radiomen's Business Association; the
Radio and Television Service Association of Western New York,
and the Associated Television Service Companies of Cincinnati.

Two companies were nominated for the NATESA Friends of
Service Management Award; RCA and Howard W. Sams &
Co,, Inc. Two others were given continuing awards; G. E. and
Svlvania. Formal awards to RCA and Sams will he made in
these companies’ plants at a later date.

Next year, the NATESA convention will also be held in
Chicago in mid-September,

LITRTG

INn WiLListoNn PARk, the Long Island Television and Radio
Technicians Guild also heard Clint Walter of RCA Service
demonstrate and discuss transistors. This talk, offered a few
weeks prior to the Chicago session of NATESA, wus a featurc
of the first meeting of the Fall season of the group.

Many intriguing operational exhibits were introduced by
Walter. He demonstrated a transistorized phono amp, audio
cecillator, mike amp, and toy organ.

Those who attended also received a 311-page edition of the
first volume on nine TV clinic lectures prepared by RCA Service
Company.

TEN YEARS AGO

T receivers, totaling around 12,500,000 sets, and depending on 500 FM
stations, would he cne of the postwar market bonanzas, predicted 17, R.
David, G.E. executive. He also believed that at least 100 TV stations
would be on the air 5 vears after the war’s cnd, and that receivers woul
eventually cost about $200. . . . Wartine Scrvicing of 1F Transforniers
was described by Alfred A, Ghirardi. . Front-cover story featured on
aualysls of the input and modulation cirenit of a 12-tube, 4-hand AM/

receiver, which included automatic tuning . Sun Radio changed 115
name to Sun Radio and Electronics Co. . Durwood D. Allen, secrctary
of Universal Microphone Ca.. pradicted that postwar ll]lClO])h(ﬂlef would
not show so many changes in technical design as they wounld i style of
casings, stands and accessories. . As a result of a successful hond
campaign, 2 bombher bearmg the name Kz'u Rad was added to the Air Force,
it was reported by Larry O’Brien, director of sales for the Ken Red Tub
and Lamp Corp.. Owenshoro. Ky. Carl Sione was nanted chairman
of the program and meetings cammmee at a1 meeting of The Reps in long
Beach, Calif. thers named to hexd comniittees included: Georve S. Tivey
“[\alrmau of the code of ethies; Lou Rrittain, chairman of membership, and
Don C. Wallace, chairman of the press committee. . Jehn Ress. former
president of Detrola. was named head of Aviola Corp., Glenside, I'a. o -
Fred Goat Co., Brooklyn maker of tube parts. observed its 50th anniver
sary. . . . . A. Crossland was appointed sales manager of G.E’s recciver
diviston. E. H. Fritschel and 11, J. Maudernach were named sales
managers of ihe G.E. tube division. J. E. McKinley was named rep
for Solar Capaciters Sales Corp. S. D. Camper was appointed Cros
ley’s southeastern regional manager. . Fred H. Pinkerton was named
Reeves’ director of public relations. Dudley . Foster and Arthur 1.
Ereese were named vice presidents of Munjestic Radio and Television Corp.

Only From

No. 715

Reflector
and element
tunable

“Tunahle”

® Completely pre-assembled

® Adjustable for maximum reception

® Makes the difference between fair and
excellent picture quality.

TeleMatic, pioneer antenna manufacturer,
produces a complete line of UHF and
VHF antennas for every area.

Also, manufacturer of filters, couplers, switches, detents, etc.

Write for complete catalog.

1 Joralemon Street
Brooklyn 1, New York

INDUSTRIES

Available Through Pa vtors From Coast To Coast.
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“A’ Battery Eliminotors, DC-AC Inverters, Auto Radio Vibrators

AMERICAN EI.EVISION & RADIO CO.
Laatity Products Since 1937
SAINT PAUL 1, MINNESOTA—U. 5. A.
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Color TV Tube News

(Continued from page 51

Fig. 3. Basing diagram
of color picture tube:
Pins 1 _heater; 2—grid 1
of red gun; 3-—-grid 2 of
red gqgun: 4 cathode of
red gun; 5 -cathode of
gre2n gqgun; 6--grid 1 of
green gun; 7 grid 2 of
green gqun; B8—no con-
nection; 9-—-grid 4: 10
grid 3; 11- grid 2 of blue
gun; 12 -grid 1 of blue
gun; 13- cathode of blue
gun, and 14 heater.

magnetic coils. These coils Tfunction in pairs, cach coil of
a padr located diametrically opposite the other. Since this
deflection voke acts simultaneously on three beams, the elec-
tromagnetic  tield requirements are more stringent than
those 1 the black-and-white tubes.  [n particular. a more
unitorm field is required for detlection in the tricolor tube.

Tentative Specifications

Lentative specitications for the detlection vole ave: clfee-
tive field length, not exceeding 234”7 center ot deflection,
approximately 1 13 °32” from the refercnce line of the tube:
and an inside diameter of not less than 2147 to rlacilitate
voke adjustment.  To permit adjustment for color purity,
the deflection yoke must have an axial movement of ¥2” when
placed against the glass funnel. Typical inductance values
for this deflection voke are: 15 millihenries for the hovizontal
winding and 79 millilienvies for the vertical winding.

Grid 1 Drive Characteristics and Requirements

The three electron guns have similar transter charvacter-
istics. Due to the difference in phosphor luminescence effi-
ciencies, however, the curoff voltage of each gun must be
adjusted to produce equal phosphor brightness or color
halance. Tt color balance is not maintained when the tube
is reproducing black-and-white pictures. for instance, color
tinting of the grav scile will result. Tt is recommended
that individual grid-No. 2 voltage controls and grid-No. 1
drive controls be provided. The grid-No. 2 controls nmust
allow adjusrment from 100 to 430,

Tube, 6BQ7A, said to be
ideally suited to ground-
ed-grid balanced ampli-
fiers service for frequen-
cies up to 300 mc. Tube
type is another of the vhi
cascode amplifier tube
series with higher gain
than its prototype, the
6BQ7. This tube has «a
gm of 6400 umhos and
an amplification factor
of 38 with 150 volits ap-
plied to the plate. It can
ke used as a replace-
ment for the 6BQ7 with
slight realignment of the
luned circuits. (Sylvania
Electric)
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Fig. 4. View of muosk-assembly which consists of a curved mask with

spring clips to held it in place.

{Belaw)

Fig. 5. Conditions which exist when besams in color tube are detlected
toward edge of screen. Since the convergence point and aperture mask
are not guite coincident, the convergence point must be varied in accord-
ance with the position of the beams so that they can scan the phosphor

screen; this is knewn as dynamic nverger
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model 206

MUTUAL CONDUCTANCE
TUBE TESTER

» Checks mutual conductance on cali- W
brated microhmo seale * Checks tubes
for gas content - Datects both shorted .
ond open elemeats ¢ Tests oll tubes
from .75V to 117 fi ament volts « Tests
all loctal, octal £nc miniature tubes ©
Checks individual sections of multi-
purpose tubes * Biilt-in roll chart =
Uses lever type swi-ches. y

MODEL 206P—W th hand-rubbed aak
caorrying cose {illwstrated}

$83.50

MODEL 206C--S oping counter case

$79.50 i

el

model 205

TUBE TESTER
+ Tests all tubes includ ns Noval and
sub-miniotures * Comde ely flexible
lever type switching arrongement «
Tests all tubes from .73 solts to 117
filament volts by stairdard emission
test + Tests aoll cold cathode, magic
eye, voltage regulate: and ballast
tubes * Has pilot licht indicator
Line voltage cantrol c=mpensates for
line voriations betweey 135 and 135
volts - Checks for shorit and leakages
* Three-color hammertae panel.
MODEL 205P—with hard-rubbed oak
carrying cose {illustrated)

$47.50

MODEL 205C—~Sloping caunter case

$46.50

=

ke

model 204 :

TUBE-BATTERY-OHM
CAPACITY TESTER

* Tests all tubes ircloding Noval and
sub-miniature + Yests all baotteries
under rated load + Emission testing
method gives easv. direct readings <
Tests resistance to 4 megahms - Tests
condensers from .Z1 to 1 mfd « Uses
four-position leves type switches -«
Checks condenser eacage.

MODEL 204P—Porickle oak case, re- y
movable cover (il wstrated)

$55.90
MODEL 204C—Siodisg counter case

$54.90

Ny<te Dept. 8-11
for free complete
cartlogue of these
ane other iustru-
mests.

ELECTRONIC MEASUREMENTS C
280 LAFAYSITTE STREET  *  NEW

E>PCRT DEPARTMENT 136 LIBERTY
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\ Dr. Ravymonp A. HEISING has retired}
from the Bell Telephone Laboratories,
after serving with the company since
July, 1914,

| Dr. Heising is the inventor of the con-
stant current system of modulation which
|\vas used in the development of radio-
telephone equipment for World War I
| He was one of the four engineers com-
prising the initial radio research division
|at Bell. He is planning to continue his |
activities as an independent consulting en- %
‘g‘ineer and as a patent agent. ‘*‘2‘.‘."“ 't“;.w Contains the

PERSONNEL
RIONN

amazing new

PERMA-EILM

% CLEANS!
Gets rld of dirt and oxidation immediately
on contact.

% LUBRICATES!
One drop eliminates scratch, hum and
noise.

% PROTECTS!
N

T

La A ey 3 -
| Dr. R. A. Heising John E. Martin

W Prerma-Film assures continued top
performance.
Joun E. MartiN has been named di The PERFECT dconttac:t Rlesto:;:;mls band
§ - . 1 .
vector of research ior The Gabriel Co., | Slii‘éi?esf‘“puiﬁsb‘iﬂiin"Z,s”s'é:,mm, electrical
and will headquarter in the Needham contacts. OLUTION
7 , e NOT A CARBON TET SOLUT
.Ilelghts’ Mass., plant. NO NOISE 1s a scientific formula espe-
S B o j cially compounded for contacts!
Avalladle in 8 oz 2 on Boule. $ UU
Avtexy N. WrHitE, formerlv ad mana- 2 (e gnd| g¥etlo) Belr 0
ger of the Bendix TV and broadcast re- Nearest Distributor—Or Order Direct
ceiver division, has been appointed sales
promotion manager of the \Westinghouse ELECTRONIC CHEMICAL CORP.
Rad'io—TV division, Metuchen, N. J. 813 Communipaw Ave., Jersey City 4, N.J.
White succeeds Fred McCarthy, who has
resigned. . . . HENry D. CLARK has been = — ——
|a1)pojmed sales training manager of the
division.
So compact they fit anywhere. So )
T“’“Y listings (over ten dozen) Rosert C. SPRAGUE, chairman ol the
that you I“’“ meedt ““be"p‘_’"' | board of the Sprague Llectric Co., has|
tance, voltage and com '““"‘I’“ been appointed by the Senate Armed
re_qllureme;t, Yes, singles, duals, Forces Subcommittee on Preparedness to
UL L quads. direct a full-scale study of hydrogen and
Multiple-section units have atomic bomb defense. . . . Dr ADAIR
stranded wire leads and safety | Morrison, formerly with Anrthur
sleeve§. Hi-purity aluminum con- Little, Inc., has been named head of the|
struction minimizes corrosion. research section of Sprague. ‘
Vented for excessive gas N
pressures, *
If ever ﬂ'\ere was a J‘f‘:k'_°f',°"" Jack Corvin, formerly chief engineer
Kades eTectronhc, this is it— and plant manager of the Commercial
erovox Type PRS Dandee. Radio Co. and chief audio engineer of
Ask your Aerovox distributor for ABC, has been appointed director of en-
Aerovox Dandees. Ask for latest gineering of the Gates Radio Co.,
catalog—or write us. Quincy, Il
|
kol e ‘
| & !u < H { »
e v s ~ RANGES
Jack Colvin R. J. Mueller 57 meter readable from 0.2
. ohms to 1000 megohms.
s Rol:t«:l_n'\{ l)/[UELE]ER 1s now (s:ales mﬁn- 0-3200 volts peak-téo-peak
ager of alsco Elcctronics Corp., Los 0-1200 volts AC-D
FOR RADIO-ELECTRONIC & Angeles, Calif. B . Zero-Center DC scale.
INDUSTRIAL APPLICATIONS 2 3 W Includes AC-DC single-unit

AEROVOX CORPORATION S orvecim e taiTore:
NEW BEDFORD, MASS., U.S. A

In Canada: AEROVOX CANADA LTD.. Hamilton, Ont. . :
Export: 41 €. 42nd St., New York 17, N. Y. manager of Crescent Industries, Inc, Chi

cago. Il 10521 DUPONT AVE. CLEVELAND 8, O.

Russ GawnNEe has replaced Gharles P.

Cushway as vice president and general | THE HICKOK [lEc-TR'ICA'l IN-STRUMENT 0.
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MEerToN W. WHITNEY has been added ‘
to the sales staff of the Simpson Elec-
tric Co., Chicago, Ill. Whitney was for-
merly with Cook Electric Co.

* * ES

VireiL. M. GrauaMm, director of tech-

nical relations of Sylvania Electric Prod-
ucts, Inc., has been elected a vice presi-
dent and member of the executive com-
mittee of the U.S. National Committee of
the International Electrotechnical Com- |
mission. . . . DR. O. G. Havwoop, Jr., has
been appointed manager of engineering |
planning of Sylvania.

. -

 TECH-MASTER

Custom-Built; Tv chassis
Are A Credit to Your Skill...

Jack D. HuGHES has been promoted to I WIle'l yOll dO a jOb on
the position of vice president and opera- = 4 -
tions general manager for Littelfuse, | \ a custom lnstallatlon

Inc., Des Plains, Il [

When you've been commissioned to do your best
.when you're being paid for the finest...that’s the time to

s remember that TECH-MASTER backs your skill with the finest line
O of custom-built TV chassis in the field.

b ‘ ® The custom installation field offers a vast poten-
tial for expansion and profit!

oo ® One satisfactory installation is a valvable rec-

L

Jack D.‘Hughes A. N. Stricklond ommendation for another and another!
® TECH-MASTER TV CHASSIS are specifically de-
gineering staff of the Naval Ordnance signed and built for custom installations!

Plant, has been named chief engineer of ® The finest components and the finest craftsman-

Videon Electronic Corp., Indianapolis, Ind. ship assure years of fine performance!
E 3

A. N. StrICKLAND, formerly on the en- ‘

SO — when your customer wants custom installation — give

Epwarp J. Daveneport has been ap- Rimeeustam qualily with

pointed chief of the cathode-ray tube

commercial engineering division of Na- TECH-MASTER GOLD MEDAL SERIES

tional Union Radio Corp. 1 . !
Quality TV Chassis for Custom Installation

* * k

\'V_ILLIAM H KELLEY, who has resigned MODEL 2430: Latest, improved 630 type circuit;
as vice pres_xdent of Motorola, has been for picture tubes up to 24”. Audio connec-
apponu_ed vice president in charge of tion for optional use of external amplifier.
marketing of Allen B. DuMont Labs, Net Price ___ (Less Kine) $189.50
Ine. MODEL 2431: Same as 2430, but with true fidel-

o ity, Push-Pull audio amplifier.

'KENNETH R. HEesst lias been named Net Price (Less Kine) $199.50 F\
chief engllleel‘ of the Tel-O-Tube COl‘p. MODEL 2439: For new 90 kinescopes, (24" rec- @J i
of America, East Paterson, N. J. tangular, 27" and 30”). .

. N N Net Price. (Less Kine). $262.50 '
&l
. . . L P TS N
Criaries C. KavHART has been ap- At All Leading Radio Parts Distributors e "‘Nki: v
¥ .

pointed service training director of Mag-
navox, Fort Wavne, Ind.

N
. "
Major WiLLIAM J. SCHOENBERGER, re- ' ri
centlv released from :\ir Force active T E C H"M A S T E R PRODUCTS CO. i "t.e e
duty, has been named assistant to Samuel 445 BROADWAY, NEW YORK 13, N, v, o 1eiledDat
T. Spector, president oi Insuline Corp. of MAKERS OF CUSYOM-BUILT TV CHASSIS, QUALITY 7Y KITS AND HIGH FIDELITY AUDIO EQUIPMENT
America, Long Island City, N. Y. He
will be in charge of the contracts division. —

@ { £
-& e » L=N N
F‘n ) L 4 ‘A : "Q‘\ - T& $-§‘
') A ~__ fid -5 B
/ — W
W. ]. Schoenberger W. J. Slawson Harry E. Allen P. B. Williams L. W. Selsor A. .E. Hylas
WiLLtaMm J. SLawson qmerly i i
1.5 o, formerly jobber Harry E. ALLEN has been promoted ALRERT E. llvLas, formerly with the

sales manager of Federal, has been ap- research division of DuMont, has been

ointe i P S from senior engineer to government A

119., ted assistant salsa manggel,_‘Jobber > = named chief development engineer of In-
division, of the Pyramid Electric Co, products manager of the Jensen Manu- ustrial Television, Inc., Clifton, N. J

| ¢ J : . : ! K ) "B
North Bergen, N. J>i< i facturing Co., Chicago, IIl. . . . PHILIP .

. B. WiLL1aas has been named chi ngi- .
Davip GNEssIN has been designated be d chief eng BEA JoNEs has been appointed assistant

education director of Transvision, Inc, neer of Jensen. ... Lours W. SkLsor is advertising manager ior the Regency
T . . . - B
New Rochelle, N. Y. now handling distributor sales for Jensen. division of I. D. k. A.
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Here's how to
GET MORE WORK
OUT OF YOUR

Oscilloscope!

A complete,
easily understood guide to
using the handiest, most profit-
able service instrument of all

MODERN OSCILLOSCOPES
AND THEIR USES

By Jacob H. Ruiter, Jr.
of Allen B. Du Mont Laboratories, Inc.
326 pages, 370 illustrations. Price $6.

Oscilloscopes are gold mines for servicemen
who learn to use them fast, tullv and accurately
on all types of work—and here at last is 4
book that really shows you hozw.

In clear, easilv understood terms, it teaches
you when, where and exactly how to use the
oscilloscope . how to interpret patterns . . .
how to use your ’scope to handle tongh jobs
easier, faster, and better.

It contains no mvolved mathematics—mno com
plicated discussions. Instead. it gets right down
to ‘‘brass tacks' in explaining how oscilloscopes
operate. Then you learn exactly how to use
them in lab work and on all types of AM, FM‘
and television service—irom locating troubles to |
handling tough realignment jobs.

Each operation is clearly explained step by
step. You learn to determine just where and
how to use the ’scope on a specific job; liow to
make connections and adjust the circuit com
ponents; how to set the controls; and HOW |
TO ANALYZE OSCILLOSCOPE PATTERNS.
370 illustrations including dozens of pattern
photos miake things doubly clear.

No other type of specific service training
can mean so much to |
you in boosting your
efficiency and earning
power! Send coupon
NOW for 10-day FREE
exantnation !

> PRACTICE z
. . bigger pay!

e TR

'SCOPE EXPERTS
get better jobs

|

| Dept. S-113

| RINEHART BOOKS. inc.. Technical Division

| 232 Madison Ave., New York 16, N. Y.

] Send MODERN OSCILLOSCOPES AND TIHEIR
] USEs for 10-DAY FREE EXAMINATION. 1t book

1 is satisfuetory. I will then send you $6.00 promptly
| in full payment. 1t not, T will return book posipuid

i in good condition and owe you nothing.

| NAML

I ADDRESS s ‘
= CITY. ZONE, STATE . =
| OUTSIDE U.S.A. 35650, cash only. Moncy
| back if vyou return book within 10 days.
Sy o S S Sy ——'
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Rep Talk

JuLes BressLer, who recently moved his

offices to the Professional Building, 4808 |

Bergenline Ave., Union City, N. J., has
been elected president of the New York
Chapter of The Reps. Others elected in-
clude: Barret Border, first vice presi-
dent: Mel Lewvison. second vice president.
and Wally Shulan, reclected secretary-
treasurer. James Pickett, former presi-
dent, was elected to the Board of Gover-
nors for five vears. . . . Adolph (:ross was
clected a senior member of the chapter:
associate memnbers elected include £. A.
Straw, A. 1. Pleasonton, 11. H. Salwen,
17, . Habig, T. A. Marclhwano and R. H.
Cushman. Perlmuth-Colnan and
Associales have moved to larger quarters
at 2419 S Grand Ave, Los Aungeles 7,
Calif. .. .. Sam Viley, formerly midwest
salesman for Snvder Manufacturing Co..
has formed Samuel J. Wiley Co., with
headguarters at 1737 W. Howard St,
Chicago 26, Il . . . Frank R. THll has
joined the staff oi David H. Ross Co,
San Carlos, Calif. . . . Richard R. Brain-
ard, previously with Pioneer Electronic
Supply Corp.. has heen added to the statf
of the Royal J. Higgins Co., 10105 S,
Western Ave., Chicago, 1il.  Brainard
will headquarter in Cleveland. . . . Mar-
vin . Nulsen, president of the Hoosier
chapter of The Reps, died suddenly in
New York recently. . .. Robert E. Stein-
wedel has been added to the Baltimore
office of Ken Randull Co., 121 N. Broad
St., Philadelphia 7, Pa. .. . Henry Gins
herg. formerly sales manager with Tm-
perial Radar and Wire Corp., has joined
the staft oi Beu Joseph. 309 IFifth Ave.,
New York City. . .. Tim Coaklex has
moved his offices from downtown Boston
to 148 Needham St., Newton Highland
61, Mass. . Hagerty-Scoit Co. have
moved their oftices to 10116 Puritan,
Detroit 38, Mich. . . . John I. Crocketi
and Llovd §. Lund have moved their
oftices to 2204 Griftm  St,, Dallas 1
Texas. . . . W. M. Hicks and 1. A. KNee
neth are now located at 42 Third Ave.
Mineola. N. Y. . . . Henry J. Belrends
has been appointed manager of the Cin-
cinnati oflice of the George 1. Herrick
Co. Behrends will cover sales operations
of Phalo Plastics Corp. in southwestern
Ohio. Kentucky and West Virginia. . . .
W. B. Golliher, 1003 Grandview Ave,
Roulder. Colo. (New Mexico, Colorado.
Utal, Wyoming) ; The Bramom Co.. 123
Manufacturing St., Dallas, Tex. (lexas,
Oklahoma. Louisiana. Arkansas) . Arthur
I1ess, 62-07 68th Ave., Brooklyn 27, N. Y.
(upper New York state), and Sam Karns
Cu.. 36 Oak Ave.. Tuckahoe, N. V.
(metropolitan New York City, northern
New Jersev), have been named reps for
Rohn~ Manufacturing Co. . . . D B
Ruchanan. 5130 Powers Ferry, N. W,
Atlanta, Ga. (Georgia, Alabama, Ilorida.
Mississippi. North and South Carolina
and Tennessee), and A. L. Perkins, P. O.
Box 483, Mt. Kisco, N. Y. have been

named  jobher reps for the Tru-Ohm
Division of Model Enginecring and

Manufacturing, Inc. Kaelber and Muack,
1270 Broadway. New York City, will
serve industrials in metropolitan New
York City. . . . froin /. laron and .dss0
ciates. Inc., 829 N. Marshall St., Mil-
watkee, Wis. (Minnesota, North and
South Dakota, Wisconsin), and James C.
[falliday Co., 193A \W. Hillsdale Blvd,,

ILLINOIS CAPACITORS
HAVE BEEN SERVING
SERVICEMEN FOR OVER
19 YEARS

e
TARBINILR L.

TYPE IHT

| The complete dependability of ILLINOIS |
| electrolytic capacitors has mads them e
l favorite with servicemen everywhere!

For over 19 years, [LLINOIS CON-
DENSER COMPANY has been producing
quality capacitors—and during this time
has bezn responsible for many important
advancements in electrolytic capacitor
construction. Millions of ILLINOIS capaci-
tors, now in service, are proving their
absolute dependability.

Used as original equipment by leading
TV and radio manufacturers, ILLINOIS
electrolytics are “first choice’ of service-
men for all replacements!

Write for new catalog!

ILLINOIS CONDENSER CO.

1616 NORTH THROOP STREET « CHICAGO 22, ILL.

For YOUR FRINGE AREA and
DIFFICULT INSTALLATIONS
use the VHF ALL-CHANNEL

DAVIS SUPER-VISION
TELEVISION ANTENNA

“BUILT BY AMERICA'S FASTEST GROWING
TELEVISION ANTENNA MANUFACTURER™

“The Original Antenna Sold With A
Money-Back Guarantee'’

e ——————————

| DAVIS ELECTRONICS S-2A |
BOX 1247, Burbank, California

I SIRS: RUSH INFORMATION TO ME AS CHECKED:

| [ Send Complete Information and Technical

| Data on New SUPER-VISION ANTENNA.

| [ Send Name and Address of NEAREST JOBBER.

| Name____ - S

| Street_

| city State

e e e e ————



Jules Bressler

Calii.  (California  and

Mateo. [ f ;
Nevada), are now reps tor South River

San

Metal Products Co. . . . McLond and
Raymond Co., 3528 E. Colfax Ave., Den-
ver. Colo., have been named reps for
Triad Transformer Corp., in \Wyoming,

Colorado, Utah. New Mexico, eastern
Montana and ldaho, and Scotts Bluff.
Nebraska. . . . Dick Anderson, Beaverton,

Ore., has been appointed by Adolph L.
Gross Associutes as rep in the northwest.
Ernest Schaeerin, Kansas City, Mo., will
cover the Missourt area; Arthur Perkins,
At Kisco, N. V.. will handle the New
York state-Pouglhkeepsie-up area, and
W. I°'. Souch, Winnipeg, Manitoba, will
act as sales rep in the Manitoba, Port
\rihur, Fort Williams and Saskatchewan
arcas. _Joseph B. Rembaum and Nel-
son M. 11 ells have been added to the staff
of the Arthur I5. Akerovd Co., Boston 16,
Mass. . . . 17 Sales Co., 1195 Sherman
\ve.. Bronx, N. Y. (metropolitan New
York City, northern New Jersey) ; Fred
H. [laight Co., 3212 Eastlake Ave.
Seattle, Wash. (northwesiern states) ;
Don C. and Il illiam H. Wallace, 1206
Maple Ave.. Los Angeles. Calif. (adding
Mexico to present area) ; Atlas Radio
Corp., Ltd.. 5360 King St., Toronto, Can-
ada (Canada) ; Gassner and Clark Co.,
6349 N. Clark St., Chicago, 1ll. (northern
Hlinois and southern \Wisconsin), and
Larry Zaffina. 14611 Alma Ave., Detroit,
Mich. (Michigan and Toledo, O.). have
heen named reps for Javex. . Morris
7. Tavlor Co. has moved to larger quar-
ters at 9431 Georgia Ave., Silver Spring,
Ad. . Svdney Jurin has heen ap-
pointed factory sales rep for the Brach
AManutacturing Corp., in southern Cali-
fornia, southern Nevada and Arizona. . . .
Possner Co., 1223 Venice Blvd.,, Los An
weles, Calif., has been named rep for
Perma-Power Co, in Los Angeles and all
of southern California.

Service Engineering
Continucd from page 73)

red and black test-jacks on the pro-
gramer chassis, next to the neon lamp
socket. When the photocell circuit is
actuated, this meter should read irom
85-100 volts, depending on line volt-
age. If this voltage is too low, ap-
proximately 30 volts, there is a possi-
bility of trouble in the power supply,
or a partial short in one oif the am-
plifier tubes.

One might have trouble starting the
hoiler, due to gas-pressure failure, too
low water, or any other cause; in such
cases the safety-lockout heater will he
come so overheated that it will cause
lockout before its normal time, caus-
ing shut-down of the boiler. This
heater is intended to hold for 30 sec-

0

V-M 935HF Record
Changer 936HF
on metal pan_
“all the music
is all you hear”

meatic’ 935HF

"HIGH FIDELITY RECORD CHANGER

V-M makes high fidelity easier
) Exclusive aluminum die cast tone arm,
74 Balanced, resonance-free!
Two plug-in tone arm heads of die cast
S aluminum. Adaptable to these cart-

k: S
/8 s, ridges*: GE “urn about” RPX0S0, GE
L RPX040, GE RPX041, Pickering single-
play and turnover, and Clarkstan.

E_—-‘ﬂ,’_E—'

xclusive laminated turntable with

precision-formed concentricity for smooth
operation.

to sell,

with such features as:

Exclusive 4-pole, 4-COIL motor assures
constant-speed, wow-free performance.

Muting switch for silent change cycle.

> Gentle tri-o-matic spindle lowers records
[ * to spindle shelf, holds them flat for
| silent, air-cushion drop.

V-M automatic 45 Spindie included.

*Pre-amplification stage required.

SEND FOR
C o M P L E T E high fidelity record changer,
DETAILS! Name. -
MAIL COUPON Address

TODAY! City p—

onds minimum, and to open the ther
mostat in about one minute. If it is
not allowed to cool down, after several
unsticcessful attempts, it may retain so
much heat that the switch will kick
out. If protracted tests must be made.
a short length of wire may he clipped
across the terminals of the heater it-
self, as they are readily accessible.
One must he certain that this jumper
is removed at the conclusion of the
tests. Operating personnel must be in-
structed carefully in the operation of
this unit; this can avoid many un-
necessary callhacks.

V-M Corporation, Benton Harbor 5, Michigan
Please send me all dota and illustrated literature on the new V-M 935HF

At opening night of the RETMA-sponsored
course for TV Service Man training at the

New York Trade School. Left to right:
H. J. Schulman, chairman of the RETMA
service committee and service manager
of the Allen B. DuMont Labs; G. E. Mc-
Laughlin, superintendent of the school,
and John F. Rider, chairman of the local
Industry Advisory Committee to the school.
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POSITIVE
CURES

for TV{_:TROUBLES'

TV MANUFACTURERS’
RECEIVER TROUBLE
CURES

A brand new series of practical books. Gives you
exact directions for correcting TV receiver per-
formance “‘bugs”. Each cure is official, factory-
authorized, direct from the receiver's manufac-
turer. It is positive! Listings by manufacturer
and model or chassis number. Helps correct the
most difficult faults — picture jitter, hum, insta-
bility, buzz, tearing, etc.

[} voime |

Covers 12 prominent brands — ADMIRAL, AIR-
KING, ANDREA, ARVIN, BELMONT-RAYTHEON,
BENDIX, CALBEST, CAPEHART-FARNSWORTH,
CBS-COLUMBIA, CERTIFIED, CROSLEY, DUMONT.
Over 120 pages (5% x 814"}, illus. ... $1.80

yj ___vowme 2

Covers — EMERSON, FADA, FIRESTONE, FREED,
GAMBLE, SKOGMO, GENERAL ELECTRIC, HALLI-
CRAFTERS, HOFFMAN, INDUSTRIAL, INTERNA-
TIONAL, JACKSON. Over 120 pages (5V4 x 8%4"),
NS, i e S o T $1.80

el vowme s |

Covers — KAYE-HALBERT, KENT, MAGNAVOX,
MAJESTIC, MECK, MERCURY, MIDWEST, MONT-
GOMERY WARD, MOTOROLA, MUNTZ, NATIONAL,
NORTH AMERICAN PHILIPS, OLYMPIC, PACIFIC-
MERCURY, PACKARD-BELL, PHILCO. Over 120
pages (5%2 x 8%2”), illus. ....ococevvenn. $1.80

™ voume 4 |

Covers — PHILHARMONIC, PILOT, RADIO & TELE-
VISION (BRUNSWICK), RCA VICTOR, REMINGTON
(REMBRANDT), SCOTT, SEARS-ROEBUCK, SEN-
TINEL, SETCHELL-CARLSON, SHAW TV. Over 120
pages (5%a x 8%4”), illuS.......cccoevnviiunnnn $1.80

Coming soon! Covers prominent manufacturers
not included in first four volumes.
One service job will more than pay

the cost of this series of books!
Write for complete Rider catalog.
Buy these books now from your jobber . . . bookstore . . . If

not ovoilable from these sources. write to:

Jos F Ruoes

PUBLISHER
INC.

SLTIARIIIY 480 Canol. Street, New York 13, N. Y.
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CATALOGS,

Sarkes Tarzian, INc., Rectifier Divi-
sion, 415 N. College Ave. Bloomington,
Ind., has released a 12-page Selenium
Rectifier Replacement Guide, containing
a list of radio and TV manufacturers’
models, part number and selenium recti-
fier replacement model numbers. Cir-
cuits and dimensional diagrams of single-
phase full-wave rectifier stacks are in-
cluded along with a c