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TRIO ZIG ZAG ANTENNAS 

Sensational NEW 

Re-entrant 
Network 

(Using Single Lead -In) 

Gives -1 G ZAG 
added Gain over Best 

of all other Antennas! 

description of Re-entrant Network 
As developed by TRIO, the re-entrant network consists of two paralleled 
quarter wave transformer sections coupled to each antenna. One trans- 
former provides an efficient impedance match throughout the upper channel 
coverage of the antenna, the other transformer covers the lower channels. 
The two transformer sections together offer a practically constant imped- 
ance termination to the feed line, which is not affected by coupling a second 
antenna and its re-entrant network. Rain or shine, no antenna in A 

'lean match the performance of the ZIGZAG - on any channel!Be 

ANOTHER NEW TRIO PLANT TO SERVE YOU! 
A modern, new addition to TRIO's present facilities adds 
24,000 sq. ft. of manufacturing space. A new laboratory, 
not illustrated, has also been added. 
TRIO has on hand, or in the process of shipment from the 
mills, 60 carloads of aluminum to meet increased produc- 
tion schedules. 
Despite these facts, we are not sure we will be able to fill 
all orders. We suggest you order now. 
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Outperform on ALL Channels! 

Gain that is greater by far than that offered by 
the best of the collinears, conicals and multi - 
element Yagis, is now offered by famous TRIO 
ZIG -ZAG antennas! 

A sensational new TRIO development -a 
new re-entrant type impedance matching net- 
work - makes possible this tremendous im- 
provement by providing an almost perfect 
impedance match to the line on every channel! 

Unlike isolation filters, the ZIG -ZAG re- 
entrant network has NO insertion loss! 

A single feed -line is used, even when stacking 
for all -channel operation! 

Extensive tests were made in all sections of 
the country, in every conceivable type of 
terrain. Results prove that the ZZ12L, ZZ16H 
combination, with their associated re-entrant 
networks, provides the finest all VHF channel, 
single lead-in operation yet obtained. 

Current shipments of TRIO ZIG -ZAG an- 
tennas include the complete network. 

For channels 2 thru 6 or channels 7 thru 13 

separately, or combined for channels 2 thru 
13, TRIO ZIG -ZAG antennas are the hottest 
ever designed. 

New descriptive literature available. 

HIGH GAIN TRIO UHF ANTENNAS 
UBT BOW -TIE SERIES 

(4 -stack, in actual tests, bests all other types) 

The popular TRIO 4 -stack bow -tie, 
in actual field tests, outperformed all 
other types because it takes advan- 
tage of the fact that UHF signals are 
composed of closely spaced layers 
of different signal strength. Because 
of its vertical height, the TRIO 4 - 
stack taps one or more of these vary- 
ing high density layers at all times - 
offers consistent high gain day in 
and day out. 

TRIO bow -ties offer high forward 
gain without sacrificing excellent 
front -to -back ratio and good line 

match. Adoption of reflectors using 
individual horizontal elements elimi- 
nates vertically polarized noise pick- 
up so often encountered with grid, 
mesh and solid type reflectors. 

TRIO bow -ties are also available in 

2 -stack and single stack models. The 
4 -stack and two stack come assem- 
bled on 4 foot and 3 foot aluminum 
masts respectively, with phasing har- 
ness installed. The single bay model 
is furnished assembled on a 2 foot 
aluminum mast. 

{ 

G R I G G S V I L L E, ILLINOIS 

RADIO-TELEVrSION SERVICE DEALER OCTOBER, 1953 I 
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IMPS will operate 

faithfully at 100 

the boiling P 

of wateill 

REA« 
RUGGED! 

plc k 

a d 
IMPS 

iaokles Fc performin 9 
like new! g 

All over the country service -engineers are prais rg 

the newest ard finest molded tubular capacitor- 

the Pyramid IMP! Order your supply from your local 

distributor-and for free catalo , write De t, S4.. 

PYRAMID ELECTRIC- CO F'Á 
1445 HUDSON BOULEVARD NORTH BERGEN, NEW 

RADIO -TELEVISION SERVICE DEALER OCTOBER, 1953 
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VIBRATORS 
face eezamie .Stae4 S'ActeeftQ 

'A COMPLETE LINE 
OF VIBRATORS 

Designed for Use in Staniiard 
Vibrator -Operated Auto Radio 
Receivers. Built with Precision 
Construction, featuring Cera- 
mic Stack Spacers for Longer 
Lasting Life. Backed by more 

than 22 years of experience in A Vibrator Design, Develop - 
ment, and Manufacturing. 

\ "A" Battery Eliminators, DC -AC 
Inverters, Auto Radio Vibrators 

,74 

NEV( 
µ°DE`S 

' *ages ft.«,e S, Geed Aturazy 

AMERICAN TELEVISION & RADIO CO. 
2ualcty Predueta Scree 1931 

!AST PAUL 1, MINNESOTA-U.S. A. 
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CHANNEL MASTER 
irrfroiticei 

b2sically new type 

of VHF antenna 

HAM PION 
the highest gain 

all -channel VHF antenna 

ever developed ! 

...great divelopment of,th!-v.orl far_ C.hannet Maser telsorstot 

C If iliyre nett, -Jri-Poie- 
CfC7 

TRIPLE -POWERED DIPOLE 

The "Tri -Pole" is a new antenna system in 

which the Low Band folded dipole also 

functions as three folded dipoles tied 

together ìn phase on the High Band. This 

is the heart of the Champion, the secret of 

its phenomenal performance on all 12 VHF 

channels. 

"Pat. Pending 
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theCHAMPION is 
the most sensitive all -channel 

VHF antenna ever designed! 

Stacked CHAMPION provides: 
11-13 D B High Band gain 
61/-71/2 D B Low Band gain 

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 -chancel VHF area, the 
VHF antenna of the future will be a multi -channel 
antenna. Prepare now for outstanding reception 
on all VHF 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, 
durable, non -corrosive. 

Single 
Bay 

MARVEL OF 
PRE -ASSEMBLY 

assembles faster than a 
5 -element yogi! 

Collapsed "Pop -Up" screen 
opens i sstantly - no loose rods, 
element or hardware. "Tri -Pole" 
assembly features automatic 
Spring Lock Action - all dipoles 
snap permanently into place 
without wing nuts or any other 
hardware. 

It's a CHAMPION in any area! 
1-bay-local areas 
2-bay-secondary and fringe areas 
4-bay-super-fringe areas 

The 2-Bcy CHAMPION actualhr 
giv=_. you the performance of 

Separate 5-elereni 
Yagis for e e-yLo' 
Band channel! 

Separate 10 -element 
Yagis for every H gib 
Band channel! 

wo_ 

allffla '-'1.- 
- 

NMI 

MI =ME oíiáúE .0 

M>del Mo Lis- P -ice 
225 Sirgle Bay 

[ 

e0.83 
325-2 2-111ay $42-6 
325-4 4 -Bay 1 $18.89 

Separate Stacking Harness 
325-3 

12 
-Bay harness 

j 
$ 2.08 

325-5 4 -Bay harness $ 4.-5 
Send fir omplete technicul literkirre 

C1MNNEL MASTER CM 
f11E+IVi1tt, M. Y. 
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TASCO 
14.8 db gain! TESCO's Single Bay Corner antenna 
(Model 706) is one of the most powerful antennas 
known, with a gain of up to 14.8 db! Model 706 is 

the all channel UHF antenna that minimizes probing 
... gives remarkable performance in UHF fringe 
areas ... completely eliminates difficulties in sections 
where noise or reflection prevail. What's the secret?- 
TESCO's unique and exclusive engineering principles 
that are applied in the construction of every antenna 
offered in this complete line where you see "It's the 
Cat's Whiskers"... the slogan that has become the 
trademark of finest rëception, rugged construction, 
easy "snap -in" assembly, quickèr installation and 
stronger signal. 

UHF ULTRA BOW-TENNA (Model 704) 

Economical yet highly efficient UHF antenna that de- 
livers high gain from channels 14 to 83. Expanded mesh 
reflector prevents vibration and eliminates open welds. 
Antenna is designed for minimum wind resistance. Em- 
bossed rib around edge of Dural Dipole Element prevents 
vibration. Units completely pre -assembled. 

UHF -VHF ULTRA V-TENNA (Model 703) 

Simplest possible antenna design, built to withstand wind, 
ice and snow in TV areas about twenty miles from 
transmitters. Maximum gain up to 11 decibels. Rugged 
aluminum construction. Receives VHF channels in ad- 
dition to UHF. 

Write TESCO today for literature on the complete 
line of antennas and mounts for 

UHF, VHF, and UHF -VHF. 
it's 
the 
cats 
whiskers ...and just as sensitive! 

TV PRODUCTS COMPANY 
SPRINGFIELD GARDENS 13. NEW YORK 

5 RADIO -TELEVISION SERVICE DEALER OCTOBER. 1952 
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what 
. . 

Aluminizing 
means 

Aluminizing means the efficient use of light. - 

light is energy-energy is the pay-off. 

Aluminizing means s brighter TV picture, 
greater contrast, lower beam current, smaller 
spot size, sharper fccus, 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! 
Ha:f the light thus generated is inside the tube, 
either lost to usefulness or lighting areas that 
should be dark. Bc.th 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 hick- 
l, ttilit LT _ile ilblli .111.3 J L1,1 

?,.t th l +r, ;, r -- hr; Under heat, 
evaporate the nitroceLulose 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. 

Itaauiam, 
Perfection through Research 

Subsidiary 

RADIO -TELEVISION SERVICE DEALER OCTOBER, I9í3 7 
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the book that 
SAVES TV 

SERVICE TIME 

Latest 

addition 

to an 

invaluable 

series of 

Tube Location 

Guides 

MI 

FIND THE TROUBLE-REPLACE 
TUBES 

WITHOUT REMOVING THE CHASSIS 

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 
-looking 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! Each 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, 5M x 8M". Pays for itself on the 
first job! '200 
ORDER TGL-4.Only 

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. 5%x 
8h". 
ORDER TGL-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, 5%x8%". 
ORDER TGL-2. Only $2.00 

VOL. 1. Covers hundreds of 1948-1949 TV 
sets made by 56 mfrs. Not duplicated in 
other volumes. 208 pages, 5%x8 W. . 
ORDER TGL-1. Only $1.50 

Carry Them ALL in Your Tube Caddy 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write to HOWARD W. SAMS & CO., INC. 
2209 E. 46th St., Indianapolis 5, Ind. 

My (check) (money order) for $ 

enclosed. Send the following books: 

TGL-4 ($2.00) D TGL-2 ($2.00) 

D TGL-3 ($2.00) D TGL-1 ($1.50) 

Name 

Address 

City State 

Trade 
Flashes 

Raytheon Service Dealer Meeting 
Held 

Approximately 650 Chicago service 
dealers attended the Raytheon -Allied 
Radio Corp. "How to Interpret What 
You See in UHF" meeting held at the 
Midwest Athletic Club, Chicago, Ill. 
on August 12, 1953. Incorporated into 
this meeting was a presentation of 
Raytheon's new "Service -Saver" Plan. 
Sponsoring the meeting were Allied 
Radio Corp., Raytheon Manufactur- 
ing Corpany-Television and Radio 
and Receiving Tube Divisions, Ray- 
theon Television Distributors, and 
Television Installation and Service 
Association. Master of ceremonies for 
this "instruction clinic" was Mr. C. W. 
Hoshour, Service Manager of Ray- 
theon's Television and Radio Division. 
The main speaker of the evening was 
Mr. William Ashby of Raytheon's 
UHF lecture staff. Mr. Ashby gave a 

slide -illustrated talk on UHF installa- 
tions and servicing problems, and in- 

troduced the new Raytheon Service 
Saver plan, built around the TV Own- 
er's Guide and the dealer's Service 
Saver manual and wall chart. 

"TV Service and Sets Much 
Better Today" 

1'V set servicing is much better to- 

day than it was a few years ago and 
so are the receivers, James D. Secrest, 
Executive Vice President of the Radio - 
Electronics -Television Manufacturers 
Association, said in a talk prepared 
for the Radio & Television Service 
Clinic and Electronics Fair in Fort 
Worth, Texas. Mr. Secrest cited a -re- 

cent statement by the Association of 

Better Business Bureaus, which has 
cooperated with the RETM A Service 
Committee in solving service problems, 
in support of his statement that great 
improvements have been made in the 
service field. 

The decrease in the number of ser- 

vice calls per set, which was also partly 
attributed to the set owner's greater 
familiarity with his receiver, should in 

no sense alarm the serviceman, ,iIr. 
Secrest said. "The reduction in calls 
per set will be more than offset by ilu 

rapid growth in the number of set 

owners," he explained. "There is 

plenty of work today to keep the 
estimated 50,000 servicemen busy ser- 
vicing 25 million TV receivers, and 
utauy more technicians will lie re- 
quired when we have 50 million tele- 
vision sets in this country, probably 
less than five years from now." 

Tube Data Released By G.E. 
II yours is one of the nearly 24 mil- 

lion U.S. homes with TV, you prob- 
ably have more electronic tubes in 
your house than electric light bullies, 
General Electric Tube Department re- 
searchers reported. They figure the 
average TV home has 21.5 tubes in the 
TV set, plus 9.5 more in radios. Titis 
adds up to 31 tubes, in contrast to the 
G -E estimate of 19.5 light bulbs in the 
average home. Even in total numbers 
in all homes, the tubes corne out 
ahead, the G -E men figure. They esti- 
mate the total number of home light 
bulbs at 905 million, and the total of 
home tubes at 964 million. 

"Wrist Radios Not Far Off" 
Mist radiu, frequently featured 

tongue-in-cheek style in comic strips, 
will become a reality in the not -too - 
distant future, predicts Benjamin 
Abrams, President of Emerson Radio 
and Phonograph Corporation. Re- 
cently, he astounded the world with 
the introduction of the Emerson 
"Pocket Radio," the world's smallest 
personal portable weighing less than 
a pound and measuring only six incises 
in width by 11/4 inches in depth. With- 
in two years, Mr. Abrams says, we will 
have portable radios no larger than a 

pack of cigarettes and, a few years 
thereafter, the wrist radio will be an 
actuality. 

Philco Servicemen Attend 
UHF Conversion Exhibit 

More than 500 area radio television 
servicemen attended a Philco distribu- 
tors -sponsored and service aid clinic 
in Philadelphia. The meeting, staffed 
by factory representatives, was designed 
to acquaint servicemen with ultra -high 
frequency, and to introduce new Philco 
test equipment. Highlight of the 60- 
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st -catchers in Merit's line 

but complete coverage where it counts! 

Keep inventory at a minimum, profits high with Merit's 
designed -for -action line. Among the new, quick -turnover items 
recently added: flybacks for Motorola replacement, a 

new series of yokes and TV power transformers. Find 
Merit's complete line listed in John Rider's Tek -File and Howard 
Sam's Counter Facts and Photo Facts-Tape Marked* to help you. 

And! Be sure to get Merit's new, really complete Replace- 

ent Guide.r° , 'Fort Jai es of re )lacemen .. a s - 

matic , includ- rr emw .uwe ing IF -RF coils, an exclusive Merit feature. 
*originated by Meri 

Merit Coil and Transformer Corporation 
4 4'? 5 NORTH CLARK S T R E E T, CHICAGO 4 0, ILLINOIS 
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don't be vague... 

disc 

insist 
on 

SPRAGUE 

ceramics 
'Trademark 

SPRAGUE 
NORTH ADAMS, MASS. 

be vague... 

insist 
on 

SPRAGUE 

ATOMS` 

NORTH ADAMS, MASS. 

minute program was a special "mock 
up signal," in which a local vhf sta- 
tion was brought in on uhf. To ac- 
complish this, Dan Lerner, of Philco's 
service division, used one of the com- 
pany's signal generator adapters, 
Model G8000, which converted the 
vhf signal. Mr Lerner pointed out 
that although this city does not have 
a u/if station at present, servicemen 
could check uhf tuners, or combina- 
tion vhf -uhf tuners, for their con- 
sumer accounts so that the mechanism 
will be in working order when uhf 
begins here. 

RETMA Starts Training Course In 

N.Y. Area 
The Radio -Electronics -Television 

Manufacturers Association recently 
started its first pilot training course 
for television technicians. RETMA 
member companies have donated about 
$80,000 in money and equipment for 
the course which began Sept. 15, at the 
New York Trade School. Only practis- 
ing servicemen from the area with at 
least three years' experience will be 
eligible for the course which is to run 
for 16 weeks, two nights per week. 
The course is geared to meet the needs 
of practising 'l'V technicians who have 
a comprehensive knowledge of TV 
systems and circuitry but whose skills 
are limited because of inadequate 
knowledge and use of test equipment. 

5,000,000th TV Picture Tube 

Produced 
Sylvania Electric Products. Inc an- 

nounced that its has produced a total of 
5,000,000 television picture tubes at its 
two picture tube plants, located at 
Seneca Falls, N. Y. and Ottawa, Ohio. 

Mayor of Seneca Falls, W. J. Cousin 
(right) congratulates Sylvania's Divi- 
sion General Manager, W. H. Lamb 
(left) on his productive achievement. 
Willis C. Toner, Seneca Falls plant 
manager (center), stands behind the 
5,000,000th TV picture tube. 

G.E. Offers Tube Promotion 
A new G -E aluminized TV picture 

[Continued on page 66] 

don't 
be 

vague; s. 

insist on 

SPRAGUE 

BLACK 

BEAUTY 

TELECAP` 
tubulars 

SPRAGUE 
NORTH ADAMS, MASS. 

NORTH ADAMS, MASS. 
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* 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 

roof top magic 
from your TV set 

it's magic 
in sales too 

TR -12 ... a 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 thrust bearing$44.95 

TR -2 ... the HEAVY DUTY 

rotor especially suited 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. 

RADIO -TELEVISION SERVICE DEALER OCTOBER, 1953 
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"OUR CUSTOMERS TELL US 

THAT THE PICTURES ARE 
BETTER THAN WHEN THEIR 

SETS WERE BRAND-NEW." 

Says W. T. Gerlach 
Roselle Radio and TV Service 

1027 Chestnut St., Roselle, N. J. 

"Since the first TV sets were delivered 
in this area, we've installed almost 
every type and brand of picture tube, 
but we've yet to find any that gives a 
picture like the G -E Aluminized Tube. 

"Our tube customers are not only 
satisfied-they are downright pleased! 
As a result, more than two out of 
every three tubes we are installing 
are G -E Aluminized Picture Tubes." 

"2 OUT OF EVERY 3 TUBES 

ARE G -E ALUMINIZED 
Give your customers TV's finest picture and make more money! 

"65% OF OUR PICTURE TUBES SOLD ARE G -E 
ALUMINIZED. ONE OWNER TELLS ANOTHER." 

Says Kenneth L. Middleton ... HILLENS 
74Ct N. Carey Ave., Pomona, Cal. 

"GENERAL ELECTRIC ALUMINIZED PICTURE TUBES 
ARE ONE OF MY REAL BIG MONEY-MAKERS I" 

Says Norman Foster ... Foster Television 
2922 Milwaukee Ave., Chicago, III. 

www.americanradiohistory.com



BRAND-NEW 

MIRROR DISPLAY 

Eve -evidence why a G -E 
Aluminized Tube is UM 

to IOO' brighter. The 
mirror does it! ... This 
3 -color display with 
polished. gleaming* 
mirror sticks front 
or hack to any flat 
surface- - our store - 

window, doom. or 
A real attention -f=etter! 

to' vs. F,r,dafl <a- 

ALUMINIZED 

3 I/ire.- 0 

BRIGHTER 

WE INSTALL 

PICTURE TUBES!" 
Ask for new 6 -piece promotion kit! 

All these helps are waiting for you 

at your G -E tube distributor! 
ri ET the full kit of G -E Aluminized Tube sales aids! Use them to sell 

. better -than -new TV ! It's a sure-fire way to lick competition from inferior 
picture tubes offered to your customers. 

This mirror, booklet, and other helps will work hard for you, developing 
profitable tube sales. General Electric further supports your efforts by a 
strong coast -to -coast advertising campaign to TV owners. Ads in LIFE, 
COLLIER'S, and TV GUIDE, reaching some 40,000,000 readers, tell why the 
G -E Aluminized Tube is brighter, better, the finest tube any set can have! 

Today many leading TV builders are featuring new -model receivers with 
General Electric Aluminized Tubes. Demand for replacement tubes will sky- 
rocket as the finer performance of the aluminized tube is made known by 
enthusiastic set owners. 

Take a tip from successful service dealers everywhere! Sell TV's 7 k- 
ek- 

finest picture profitably! Tube Department. General Electric Co., 77-,'7,;75 , ,k 
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JACKON 

Proved by the 
hundreds in use 
by TV manufac- 

turers' and dealers' 
technicians 

Judging by ratio of sales to market potential, this laboratory grade 5" oscil- 
loscope is preferred by the great majority of television and electronic tech 
nicians. The specifications explain why such is the case. 

Spec i f i 

Vertical Amplifier - Push-pull ampli- 
fiers provide flat response within 1.5 db 
from 20 cycles thru 4.5 Mc. 
Sensitivity Ranges-The sensitivity 
ranges are .018, .18, 1.8, .25, 2.5, 25 RMS 
volts -per -inch. 
Horizontal Amplifier-Push-pull with 
sensitivity of .55 RMS volts -per -inch. 
Input Impedances-Vertical 1.5 meg- 
ohms shunted by 20 mmfd. Direct to 
plates, balanced 6 megohms shunted 
by 11 mmfd. Horizontal: 1.1 megohms. 
Linear Sweep Oscillator-Saw tooth 
wave 20 cycles to 50 Kc in 5 steps. 60 

cycle sine wave also available as well 
as provision for using external sweep. 
Input Voltage Calibration-Provides a 
standard voltage against which to 
measure voltages of signal applied to 
vertical input 

cations 
Vertical Polarity Reversal-For revers- 
ing polarity of voltage being checked 
or for choosing either positive or nega- 
tive sync. voltages. 
Return Trace Blanking-Electronic 
blanking provides clear, sharp trace 
to prevent confusion in waveform 
analysis. 
Synchronizing Input Control-to choose 
among INTERNAL, EXTERNAL, 60 
CYCLE, or 120 CYCLE positions. 
Intensity Modulation -60 cycle internal 
or external thru front panel binding 
posts. 
Accessory-Model CR -P Probe for de- 
modulating RF and IF voltages. 

Prices: Model CRO-2, Users' Net $197.50 
Model CR -P Probe, Users' Net $9.95 

See your electronics distributor for more. information, or write 

JACKSON ELECTRICAL INSTRUMENT CO. DAYTON 2, OHIO 
"Service Engineered" Test Equipment 

IN CANADA: THE CANADIAN MARCONI CO. 

EDITORIAL 
by S. R. COWAN 

Our New Policy 
Our startling new circulation policy out- 

lined on pages 31-32-33-34 in this issue 
results from several years of cogitation and 

serious endeavor. Now, for the first time 
since the very birth of radio, a publication 
("Service Dealer") catering solely to ser- 

vicemen, can boast that it reaches, every 

month, the owner or manager of every firm 

in the U. S. A. that does radio and/or TV 

servicing. Perchance we have left off our 
mailing list the name of some established 
Service Organization. If so it was inad- 

vertent. Just get that name to us and it will 

be our pleasure to add it to our list. 
We welcome back to our regular reader 

audience many thousands of service firms, 

particularly those in non -TV sections, who 

since TV's birth have not been subscribing 
to trade journals because the preponderance 
of text on TV was of relative disinterest to 

them. With our new circulation policy 
change a new editorial policy change too, 

and hereafter we'll carry some mighty fine 

articles of non -TV nature that will interest 
all servicemen. 

Serving As Liason Medium 
We have editorialized with lament on 

several occasions that the Service Profes- 
sion is the only segment of the vast elec- 
tronics industry which has not yet been 
able to organize itself properly-with local 
associations having State Federation af- 

filiation which in turn would have a Na- 

t ional collaborative tieup. Perhaps that 
hoped -for goal may be more quickly at- 
tained now that this journal will reach all 
leading servicemen everywhere providing 
the means of intercommunication and liason 
between them. In that capacity our basic 
aim is to avoid all "political" controversy, 
for our one goal is to help servicemen to 
help themselves. By being "organized" the 
Service Profession can accomplish this 
more quickly. 

Recognition At Last! 
Ask any Serviceman today what he'd ask 

for if a Fairy Godmother told him he could 
have three wishes. He would reply without 
hesitancy: "Grant me 1) More confidence 
and respect in general from the set -owning 
public as a whole; 2) More educational co- 

operation from the industry's "big shots"- 
meaning receiver manufacturers-who are 
constantly making production changes 
which technicians must find out about the 
"hard way; and 3) The ability to do my 
work better, in less time, and at greater 
financial return." 

All three of these goals are becoming 
closer to realization, thank God! For ex- 

ample the program called "Service Saver" 
by Raytheon is a big step in the right di- 
rection. It pulls no punches. It teaches 
the set -owning public that servicemen are 
just that-men who can be of service to 
them. Such a program lines up squarely 
with the Service Profession's own desires. 
We hope that other top-notch manufacturers 
pan soon get on the serviceman's band- 
wagon in some similar fashion. 
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YOUR ELECTRONIC 
EQUIPMENT 

Demands Highly Specialized 

THE MANUFACTURERS 

AND SERVICE MEN 

WHO SERVE BEST 

WIREMAKER FOR INDUSTRY 
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21,000,000 TV RECEIVERS* 
.::; 

MEANS 168,000,000 CONTROLS 

. 

'Ì i ' , 
, 

4.%7 
i / i -_f/ , 

v., 

R TV i PROGRAM 
the complete... 

. . information 

RTV or matched replacements avail- 
able when standard controls won't 
do. Standard controls (especially field - 
assembled "Pick -a -Shaft"* and "Ad- 
a -Switch" controls) when feasible. 

/ I I7 i-7-Tr \_v 7 rï_ 
J CLAROSTAT MFG. CO., INC. fi DOVER, 

¡\NE 1W 

HAMPSHIRE 

Tit/ Íi/ / ! / 1 \ \ Trade`mmk ¡ / / 

New 275 -page Second Edition Claro - 
stat TV Control Replacement Manual- 
simply indispensable. Kept up-to-date 
with Supplementary Sheets appearing 
in PF Index and Successful Servicing, 
or available from distributors. 

l\I v v l4 ® 

CLAROSTAT 

l[_ l ï .iï Ï 1. I 1/ l I I I 

In Canada: Canadian Marconi Co , Ltd. 
Onta rio 

it/I 
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THE lilting of the F.C.C. "freeze" 
on uhf construction permits has 

produced an extremely active trans- 
mitter and station construction race in 
many parts of the country. This has 
in turn produced a complementary race 
by the set manufacturers to make their 
sets usable in the uhf areas. This has 
resulted in a wide variety of uhf front 
ends, signal and two channel con- 
verters, continuously tuned converters 
for mounting outside the uhf cabinet. 
the same type for mounting inside the 
cabinet, single -channel tuners, all - 
channel tuners, etc. 

While there seems to be a wide va- 
riety of these devices, it might be ad- 
visable to go back to basic theory to 
discover their basis of operation. When 
we do this, it will be found that all 
the varieties are based on a few funda- 
mental circuits and are only variations 
of these circuits. 

In fact, the understanding of uhf 
tuners requires a definite knowledge 
of the uhf prinçiples which we are 
about to discuss, and unless the service- 
man sweats it out at this point, uhf 
tuner operation will he meaningless 
to him. Of course it is realized that 
the serviceman is a busy person and 
cannot devote too much time to theory: 
for this reason we have tried to make 
the subject matter as simple and as 
practical as possible. 

The 470-890 me band lies just above 
the region in which traditional com- 
ponents can be used, and extends be- 
low the region in which microwave 
techniques can be applied. The usual 
methods of tuning are not directly ap- 

by 11/NARI I.II;RF.RNIAN 

I'11F serxieíng differs from VIII' set-%iing in dual certain 
eonponenis of the circuit are radiali dilferend in de- 
sign and construction. and that wiring tolerances are 
reduced to a point %%here %%ire length and position are 

fixed. 

HmIIIIIIIIIIIIIIIII111UIIItla1. 

t 

(a) 

(b) 

Fig. I a-Typical 300 
Fig. I b-Electrical equivalent of 300 

ohm line. 

ohm line. 

plicable at the high end of the band, 
and at the low end of the band micro- 
wave techniques cannot be applied. 

In general, two types of tuners are 
used, the first utilizing the conventional 
turret tuner strip in which each strip 
is specifically designed for a definite 
channel, and the second being the con- 

tinuous tuner type in which use is 
made of the distributed circuit con- 
stants to achieve the desired tuning 
range. 

Items such as impedance matching, 
standing wave ratios, lead-in attenua- 
tion, lead-in dress and so -forth will be- 
come part of die serviceman's vocabu- 
lary. 

Let us examine some of the proper- 
ties of distributed constants. For the 
purpose of simplified illustration, let 
us take a transmission line such as the 
well known 300 ohm twin -lead (Fig. 
la). This line could be looked on as 
a very large number of small parallel 
inductors between which are an equal- 
ly large number of extremely small 
condensers. (Fig. lb) This transmis- 
sion line can thus be said to have 
the properties of a tuned circuit. 

It can be proven beyond a reasonable 
doubt that transmission lines have 
characteristics such as resonance, in- 
ductance, capacity, phase delay, inser- 
tion loss which result from the in- 
herent resistance in the wire, and leak- 
age through the dielectric between the 
two wires. 

Some of the other characteristics of 
transmission lines are worthy of at- 
tention. The first of these is the dis - 
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(b) 

tribution of current, voltage and im- 
pedance along the transmission line, 
(Fig. 2). For the purposes of illustra- 
tion the line is assumed to be loss -less, 
that is the small resistances are ignored 
and the line is situated in free space. 
As a result, the physical length of the 
line and its electrical length are identi- 
cal for a voltage wave -form at a given 
frequency. 

When the physical length of a trans- 
mission line equals an integral multi- 
ple of quarter wave -lengths, it is called 
a matched resonant line. We assume 
for purposes of illustration, that the 
line is lossless, and presents a pure in- 
ductance to a generator; and the cur- 
rent leads the voltage by 90° as shown 
in Fig. 2a. 

The impedance goes from minus in- 
finity to plus infinity as the current 
goes from null to null at the even 
quarter wave sections and goes through 
a maximum at the odd quarter wave 
sections. 

The conditions which exist at the 
quarter wave points lead to some inter- 
esting results which are utilized to the 
full in practically all present uhf de- 
vices. Referring to Fig. 3 it will he noted 
that at an odd quarter wave length, a 
open-ended line looks like a series 
resonant circuit to the generator. On 
the other hand, if a short is connected 
across the end of the line, the generated 
end will look into an infinite imped- 
ance. This feature makes the line look 
like a series resonant circuit for an 
open ended line and a parallel circuit 
for a shorted line. Another feature of 

0 

(a) 

3A 
4 2 4 
1 i 

I 

VOLTAGE 

CURRENT / 
t- J J'/ ßsÿ/, 

r ; r 

TRANSMISSION 
LINE 1 

+oor- 

Fig. 2-(a) Input wave form. (b) Cur- 
rent and voltage relations on a tuned 
line. (c) Impedance of a tuned line, 

Z=E/I. 

Fig. 3-(a) Quarter wave line open- 
ended, and equivalent tuned series 
circuit. (b) Quarter wave line shorted, 
and equivalent tuned parallel circuit. 

this arrangement, is that the electrical 
length of the line can be changed 
without changing its physical length. 
To understand this, let us return to the 
tuned resonant circuit, which we men- 
tioned previously. 

To change the frequency of a tuned 
circuit, we can add additional induc- 
tance to the present inductance, or ad- 
ditional capacity to the circuit ca- 
pacity. This change will alter the 
circuit frequency. If we reduce the 
frequency, an electrical wave length 
longer than what we had before the re- 
sults. Carrying the analogy back to 
the transmission line, we could either 
change the inductance or capacitance 
by changing the line length or we could 
add a capacitor or inductor between 
the two lines. By making the physical 
length of the line equal to a quarter 
wave length of the highest frequency, 
we can reduce the frequency by adding 
a variable capacitor between the paral- 
lel lines. Conversely if we make the 
line equal to a quarter wave length 
of the lowest frequency desired, by 
shorting out the line progressively in 
the direction of the generator, we can 
reduce the inductance and increase the 
line frequency. The above two prin 
ciples plus one other which we will 
discuss are the basis of operation of all 
present day uhf tuners and converters. 

A special form of the parallel wire 
transmission line is the coaxial line. 
In this case. the ground braid is one of 
the lines and the center conductor. 
the other. 

Another development not found in 
the vhf field which is used in uhf is 

the use of the resonant cavity. Its 
theory of operation is as follows: At 
the high frequencies, such as in the uhf 
spectrum, a short length of straight 
wire acts as an inductor. If it is formed 
in the manner shown in Fig. 4a, the 
capacity between the wires in confunc- 
tion with the wire inductance can be 
resonant at a frequency determined by 
the length of the wire and the space 
between the bends. An enclosed 
cylinder can be considered an infinite 
number of single wires (Fig. 4b), whose 
dimensions can determine the highest 
frequency. If a variable capacity were 
to be added across the cavity, the re- 
sult would be a tunable resonant cir- 
cuit of extremely high "Q." 

Some of the features of high fre- 
quency techniques are of importance 
to the practising serviceman. The first 
of these is that at these frequencies the 
rf current flows on the outside of the 
conductor. "Skin effect" is therefore 
a very important factor in design and 
repair. This effect is the reason for the 
prevalence of silver and copper plating 
of the chassis. This plating offers a 
very low resistance to the rf currents. 

Practical Considerations 
1 fir use of uhf results in large 

circulation rf currents flowing in the 
chassis. As a result when it is desired 
to bring two points to a common 
ground point without causing an rf 
difference between them, they are both 
soldered to the exact same point. This 
is most notable in the grid return leads. 

/ i 'Lt .ì 
!_ 

1 
C1 C2 

CT 
C3T 

< L3 

(a) 
Lp 

Lr= Lt+L2+L3 
>1 Cr=Ct+C2+ Cc, 

Represents a 

cylinder composed 
of on infinite -- 

number of 
Individual wire 

bends 

(b) 

Fig. 4-(a) Single bend of wire at uhf. 
(b) Equivalent construction of a reso- 

nant cavity. 
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Fig. 5-Schematic of Mallory UHF Converter. 

The grid is brought back to the point 
where the cathode ground return is 
soldered. If, for any reason, a com- 
ponent is replaced, be sure to recon- 
nect the replacement to the exact same 
place that the defective unit had been. 
It is good practice to completely un- 
solder the defective part when remov- 
ing it instead of clipping and soldering 
the replacement to the protruding 
leads. It is also good practice to 
replace defective parts with exact re- 
placements. By this is meant that 
when replacing a component it is not 
sufficient that the replacement be the 
same value but should be by the sanie 

manufacturer, and the lead lengths 
should be the same as the replaced 
part. At uhf the length of all leads are 
critical as they add inductance, which 
may be undesired, to the circuit. 

When purchasing antennas or lead- 
in wire it is advisable to examine the 
specified characteristics. This is im- 
portant since the impedance presented 
to the input circuit of uhf circuits are 
critical. At these frequencies the at- 
tenuation resulting from the reflected 
standing waves caused by a termina- 
tion mismatch can be quite high. With 
the low radiated power of the present- 
day uhf transmitters, the greater 

r TT 

B+ 

r J 
6A F4 M- 
oSo. 

Fig. 6-Tank circuit analogy of Mallory UHF Tuner. 

ground wave absorption, and the high- 
er attenuation from objects in the line 
of reception make it imperative that 
as little as possible of the signal power 
reaching the antenna be lost in trans- 
mission to the set input. 

Now let us see how the above prin- 
ciples are applied in current uhf equip- 
ment. An excellent example of the 
case in which the line is fixed to a 
maximum length (lowest frequency) 
and then reduced by means of a short- 
ing bar is seen in the Mallory uhf con- 
verter Fig 5. A detailed diagram of 
the tuned section is shown in Fig. 6. 

Points "A" and "B" are worthy of note. 
They are tracking adjustments to 
lengthen or shorten the lines electrical- 
ly. Their purpose is to make sure that 
the pre -selector and mixer circuits 
change frequency at the same time and 
at the same rate. C3 is an adjustable 
end loading condenser the purpose of 
which is to regulate the oscillator line 
length to track with the other circuits. 

The choke in the cathode circuit is 

used as an additional feedback source 
to maintain oscillation. The choke in 
the filament circuit is used in conjunc- 
tion with the cathode to filament ca- 
pacity to provide a coupling impedance 
to the mixer circuit. The comparative 
profusion of bypass condenser results 
from the fact that at these frequencies 
small capacities act as excellent by- 
passes which serve to keep the bypassed 
point "cool" to rf. The bottom end of 
the filament choke is therefore at rf 
ground with little or no rf appearing 
in the power supply. 

The configuration of Cl, C4 and C5 
acts as an impedance matching device 
which matches the preselector impe- 
dance to that of the mixer diode. The 
matching of impedances is extremely 
important for the maximum power 
gain and the minimum unit noise 
figure. 

The output of this converter is 

taken off a 6BQ7 cascode amplifier. 
This output bandpass is 12 mc centered 
around 82 mc. The result is that the 
output falls on vhf Channels 5 and 6. 
In this way the customer uses his uhf 
unit on that vhf channel which is not 
being used in his locality. 

The Stromberg -Carlson converter 
(Fig. 7) is very similar to the Mallory 
unit just discussed with several inter- 
esting variations which are shown in 
Fig. 8. Figure 8a shows the antenna 
input circuit. This network serves sev- 
eral functions. First it acts to provide 
a balanced antenna to ground while 
matching it to an unbalanced input 
line. Secondly it serves as an impe- 
dance device to match the antenna im- 
pedance to that of the first tuned pre - 
selector section. Lastly it acts as a high 

[Continued on page 621 
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Part 1 of this article deals with various types of FM detectors used in the sou sod 

sections of current TV receivers. Among the detector types discussed are the Gated 
Beam and Foster -Seeley. Others will follow. 

1 HE sound signal associated with 
any vhf and uhf television broad- 

cast is transmitted by frequency modu- 
lating the sound carrier at the trans- 
mitter and sending out an FM signal. 
Therefore an FM detector is necessary 
in the sound system of all television re- 
ceivers. 

Two systems can be employed to get 
the FM carrier, which is fed to the set 
from the antenna, over to the FM de- 
tector. Both are based on the super- 
heterodyne principle and they are il- 
lustrated in block form in Fig. 1. In 
the split sound TV receiver, the incom- 
ing sound and video carriers of any 

particular station are amplified in the 
rf amplifier stage and fed to the mixer 
where they are heterodyned with the 
signal from the local oscillator. Thus 
we get two if signals, one sound if and 
one video if. They are kept separate, 
amplified separately and detected sep- 
arately. Traps are inserted in the sound 
if to keep the video if out and vice 
versa. 

In the intercarrier receiver we use 
only one if system for both the video 
and sound signals which are amplified 
together. The difference between the 
sound and video carrier is fixed at 9.5 
inc. Since the sound carrier is Ire- 

RF 
Amplifier 
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1F 
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Mi ser 

Oscillator 

CONVENTIONAL 

TV RECEIVER 

Sound IF 
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Detector 

Avdfo 
Amplflier 

Video 
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Sync. 
Circuits 

SPEAKER 

I,4 
CRT 

weep 
ClreCils 

Fig. I a-Block diagram of conventional set. 

quency modulated we end up with a 
4.5 me frequency modulated sound if 
signal. As far as the sound signal is 
concerned we have a double super- 
heterodyne circuit. First, the sound 
carrier is converted to a lower fre- 
quency by heterodyning with the local 
oscillator in the mixer stage. Then we 
convert again in the video detector 
stage, with the video carrier beating 
against the FM sound producing a 4.5 
me sound if. This system has become 
into more popular use during recent 
years and it is now being used almost 
exclusively in new models of TV re- 
ceivers. 
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Fig. I b.-Block diagram of intercarrier set. 
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Mallory 
Vibrators 

are your answer for long, 
dependable service ... that you can 

be sure of. Their precision quality and uniformity 
means longer life ... satisfied customers ... an 
end to the call-back problem. 

There are other advantages, too. The patented, 
tuned mechanism in Mallory Vibrators gives you 
these exclusive performance features: 

Less wear ... because of slow contact make 
Low resistance... because of high contact pressure 
Reduced arcing ... because of fast clean break 

These are reasons why 5 out of 6 service men pre- 
fer Mallory Vibrators for all their service work ... 
and why more are used as original equipment than 
all other makes combined. 

Order Mallory the next time you call your dis- 
tributor. The line is complete and meets original 
equipment specifications. You'll get better vibra- 
tors that cost no more. Every job you turn out 
will be right the first time. 

MALLORY 
CAPACITORS CO'TROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

'APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

Depend on Mallory 
for 

Approved Precision Quality 
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Regardless of whether one or the 
other system is employed, the rest of 
the circuitry follows the same general 
pattern. Sound if stages (one, two or 
three), Detector stage, and Audio Am- 
plifier (one, or two stages). In this 
article we shall deal specifically with 
systems employed to detect the FM 
signal. 

In general, five separate and distinct 
circuits have so far been used to detect 
an FM signal. They are as follows: 

I. Gated Beam detector 
2. Foster -Seeley discriminator 
3. Ratio detector 
4. Philco Locked -in oscillator 
5. Fremodyne detector 

Of the above five, only the first three 
types are used in TV receivers. The 
other two were used in some FM sets 
but have not reached a high degree of 
popularity. We shall, therefore, con- 
cern ourselves only with the first three 
types of detectors. 

Gated Beam Detectors 

A gated beam detector employs the 
6BN6 tube illustrated in Fig. 2, and 
is used among others by Capehart, 
Westinghouse and Zenith. This tube. 
has a very special type of construction. 
It serves as a combination limiter, FM 
detector and audio amplifier. Beside 
its ability to detect FM signals, it has 
the additional very desirable char- 
acteristic of being able to reject AM 
signals without being affected by noise 
pulses. Comparing the above char- 
acteristics with those of the ratio de- 
tector and the Foster -Seeley discrimina- 
tor, we observe that the gated beam de- 
tector has some very desirable char- 
acteristics combined in one envelope. 

In a schematic the 6BN6 is shown 
with three grids, a plate or anode, and 
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Fig. 3-Gated Beam Detector used in 'Westinghouse V2233 -I. 
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Fig. 2-Internal construction of 6BN6 
Gated Beam Tube. 

a cathode. Actually there is a little 
more to the tube than that. An im- 
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Fig. 4-Foster-Seeley discriminator used in Magnavox 105. 

portant part is the focus electrode. It 
is not shown on the schematic repre- 
sentation of the tube, but it can clearly 
be seen on the illustration in Fig. 2. 
The purpose of this focus electrode is 

to gather the electrons that leave the 
cathode into a narrow beam, and guide 
them through the opening in the Ac- 
celerator. 

The first of the three grids is called 
the control grid. It functions as a lim- 
iter grid and receives the modulated if 
signal. Since this tube is now being 
used in sets with intercarrier circuits, 
the signal fed into the first grid will 
be a 4.5 me frequency modulated sig- 
nal. This signal may come directly 
from the 4.5 me trap or it may first be 
amplified by a 4.5 me if amplifier stage. 

The second grid is shown schemati- 
cally as a screen grid. That is, it is con- 
nected through a resistor to B+. How- 
ever, if we look at Fig. 2 we see that 
this screen grid is actually a relatively 
large part of the tube, called the Ac- 
celerator. The Accelerator is placed 
around the control grid and is open 
at two opposite ends. One opening 
faces toward the cathode and the focus 
electrode, and the other toward the 
second control grid and the anode. 
This gives us a construction very much 
similar to that used in the CRT. Thus, 
we have an electron gun that produces 
a stream of electrons through the tube. 
Because of the unique construction of 
the tube. the cathode current is not af- 
fected by the voltage of the first grid. 
This characteristic helps the tube's 
function as a limiter. 

The third grid is again not what we 
would expect it to be. Schematically 
it appears to be a suppressor, however 
it is another control grid and it is 

I ìlled the Quadrature grid. This grid 
is connected to the quadrature coil L, 
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in Television 

BUSS FUSE 
IS ELECTRONICALLY TESTED 
to give flawless protection 

Radio Radar Instruments Controls Avionics 

/Ind there's - 
A COMPLETE LINE 
OF FUSE BLOCKS, 
CLIPS AND HOLDERS 

For 38 years, BUSS has emphasized quality ... finding 
new ways to make fuses better ... designing new 
testing equipment ... developing precision 
production methods. 

Today, every BUSS fuse is electronically tested on 
highly sensitive devices for proper construction, correct 
calibration and accurate physical dimensions. 

These safeguards assure you and your customers 
perfect electrical protection ... whenever it is needed. 
PROTECT YOURSELF ... as well as the circuit, by 
always installing genuine BUSS fuses. Your 
customers have confidence in the BUSS name, famous 
for dependable protection in homes, industry and 
on the farm. 

FOR MORE 

INFORMATION' 

Mai/ this 
Coupon Today." 

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

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

SD -1053 

Name 

Title 

Company 

Address 

City dc Zone State Tosi 
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which is actually a high Q tuned cir- 

cuit resonant at the same frequency as 

the signal applied to the first control 
grid. In this case the quadrature coil 
is tuned to 4.5 mc. The signal from 
the control grid is coupled to this 
quadrature coil through the electron 
stream inside the tube with a lagging 
phase shift of 90 degrees. Since the 
signal on the first grid is frequency 
modulated it will vary in frequency 
above and below 4.5 mc. This fre- 

quency variation on either side off the 
if (4.5 mc) will cause the phase shift 
between the voltages on the limiter 
grid and on the quadrature grid to be 

more or less than 90 degrees depending 
on the frequency swing of the if Now 
let us see what that accomplishes. 

Both the limiter grid and the quad- 
rature grid affect the plate current of 
the tube. Either of them can cut the 
tube off, but in order for the electron 
stream to reach the anode, it must he 
allowed to pass through the grids. Thus 
the grids can be considered as gates, 
and that is how the tube got its name. 
The amount of plate current is de, 
termined by the phase shift variation 
which, in turn, follows the frequency 
variation of the if. Thus, we see that 
the frequency modulated if signals 

all channel UHF converter 

or ih 2i clearest, shapes: pictcre, with least 

interference - wake your choice 

Ger eral lnstrtrrnmt. Select t;ei.eral Instrument, 
the co ìsvrter that resieives eil 4äti-ans in yon' 

corarnirity. General Instrument is the all c-jai:net 

UHF 2onverter with the SILVER LINES .. . 

ºutpe-forms all ethers ... is easi_s to tun.- 

all c tannels are s -I -a -c -e -.l eem_y around the 

dial) ... features simple plug-in installation. 

J7t crs: Some choice terr1wri s sani remcïn 

open. Write for details 

CORPORA. -1014 
Seb.idary of GENI_ RAL Rd57f:UMENT CORPJ2A ïION -839 Nu.vr4 APeuuo ElimE-th 3 N. 

Fig. 5-Curves illustrating the action 
of Pre -emphasis and de -emphasis net- 
works. They are resigned to be ef- 
fective for frequencies above 1,500 

cycles. 

controls the amount of plate current, 
with the plate current variations being 
exactly in step with the frequency de- 
viation. By inserting a load resistor 
(R2) in the plate circuit of the 6BN6 
coupled through Cl, to the convention- 
al audio amplifier. See Fig. 3. 

In order to suppress any undesired 
AM signals, the bias of the tube must 
be carefully adjusted. This is done by 
varying the cathode resistor R1. This 
control is called the Noise Rejection. 
control. AM Rejection Control or 
Quieting Control. Its adjustment is 
important and will be covered in de- 
tail under Alignment Procedure. 

Foster -Seeley Discriminator 
This circuit requires a dual diode 

and is used among others by Emerson, 
Magnavox and Olympic. The most 
common type of tubes are the 6AL5 
dual diode or the 6T8 which, in addi- 
tion to two diodes, also has a triode in 
the same envelope. 

A representative circuit of a Foster - 
Seeley discriminator, is shown in Fig. 4. 
The plates of both diodes are con- 
nected to opposite ends of a tuned 
circuit (the secondary of the discrimi- 
nator transformer) and the cathodes 
are connected to two equal value re- 
sistors. (Rl, R2) The junction of the 
two resistors is connected to the center 
tube, we convert these current varia- 
tions into audio signals which are then 
of the secondary of the discriminator 
transformer which, in turn, connects 
to the primary through condenser Cl 
inside of the transformer. When the 
circuit is properly aligned and a signal 
at the intermediate frequency (in this 
case 4.5 mc) is applied to the circuit 
at the limiter grid, the voltage across 
both halves of the secondary S is the 

[Continued on page 791 
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MODEL 

PORTABLE 13/ANTENNA 
All Channels 2-83 

Maximum Adjustments 
Two 3 -Section Staffs 

Gold Tone Brass Staffs 

Brass Plated Phasing Bar 

6 -Position Beam Selector 
Mtge«le 

GILTS CLEAREST PICTURE 

ON EVERY CHANNEL tice 
Aids in irpedance matching, 

ghost etim.nation, orientation. 

A N T E N N- G I N E E R S 

1CJOLI.J LJ 
WORLD EXPORT: ROBU W AGENCIES, INC., NEW YORK 7, N. Y. 

CAIAN DISTRIBUTOR IAN DER HOC., LTD., NEW TORONTO 
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Heathkit Q Meter 
This is the Q -voltmeter arrangement 

employed in the inexpensive Heathkit 
Model QM -1 Q -Meter which recently 
has become available for private 
assembly. The appearance of this kit - 
type instrument, brings dependable 
Q measurements for the first time to 
the serious experimenter having a lim- 
ited instrument budget. 

In the complete circuit (see Fig 4). 
terminals XI and X2 are provided for 
the connection of either a standard 
coil or a coil to be tested. Terminals 
X3 and X4 are provided for connection 
of a capacitor under test. 

This circuit is operated in the same 
manner as the circuit just described 
using resistor injection of signal volt- 
age. It permits conventional checking 
of the Q of coils and capacitors by the 
Q -voltmeter method, and for the check- 
ing of inductance and capacitance by 
the tuned -circuit method, capacitance 
by the substitution process, and dis- 
tributed capacitance. 

The Q -measuring circuit of this in- 
strument differs from that of the re- 
sistor -injection circuit in that the in- 
jection capacitor (C2 in Fig. 3; C9 in 
Fig. 4) is in series with the main -tun- 
ing capacitor and consequently reduces 
the total circuit capacitance. For this 
reason, two capacitance scales are pro- 
vided on the dial of the tuning capac- 
itor (C3 in Fig. 3: C10 in Fig. 4). One 
of these scales (labelled Ct) reads the 
actual capacitance setting of the tun- 
ing (resonance) capacitor. The other 
scale (labelled Ce) reads the slightly 
lower value resulting from the two ca- 

pacitors in series. The C, scale is used 
for normal Q measurements and for 
substitution capacitance measurements. 
while the C scale must be used when- 
ever effective circuit capacitance is the 
C value actually required, such as in 
the direct measurement of inductance 
by means of Equation (5). 

.IFA 

PAWL 2 

SIDE .[EATS 
and 

:IETEßS 
by RlihllS P. Tl'It1I:R 

This second and final installment describes the con- 
struction. calibration, and use of a Q meter for the 
measurement of the arions constants for ai bic. it is 

designed. 

Fig. 5-Inside view of completely assembled Q -Meter. The vertically mounted 
Q subchassis is seen on the left. The generator subchassis is mounted vertically 
on the right. Power supply components and Q voltmeter are seen in the center. 

The complete instrument is 161/, x 8 x 53/4. 

For the convenience of the operator. 
a special inductance scale is provided 
on the dial of the resonance capacitor. 
This scale is graduated 1 to 10: and 
reads 1 to 10 microhenries when the 
test frequency (f) is set to 7.9 mc., 
10-100 µh when f - 2.5 inc., 100-1000 
µh when f - 790 hr., and 1-10 milli - 
henries when f = 250 kc. 

A trimmer capacitor (C1 t in Fig. 4) 
in parallel with the main tuning ca- 
pacitor allows reading of small ca- 
pacitance increments between,' -3 and 
+3 µµf. 

How Heathkit Q Meter Works 
The complete circuit of the instru- 

ment is given in Fig. 4. The generator 
section supplies test frequencies in 
four switched bands from 150 kc to 
18 mc. The cathode follower signal - 
output stage (V_) delivers the test - 
signal voltage, through the calibra- 
tion trimmer (C7) and the injection 
padder. C9, to the Q -measuring cir- 
cuit. The v. t. voltmeter consists prin- 
cipally of the input diode (V3). a bal- 
anced dc amplifier (V, -,,-V,;). and meter 
M. Contact potential of the second 
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\\\\\Versatile! 
NEW!_ 

PH lICO 
Cross Dot 

TV Linearity Pattern 

Generator 

PHI;.CO 
0Ros-131:9 LINEARITY 51N-ZRAT7R 

r.a.goEi- M-8q9 

Model G-8004 

Specifications: -Self stabilized oscil- 
lator Variable output frequencies 
Power consumption approximately 10 
watts Power supply- 105-125 Volts, 
60 cycles large easy -to -tune dial 
high level output controllable with 
variable attenuator. 

PHILCO 
Test Equipment 

Specifically Besiigned for the Serviceman 

Exclusive! 

More Stable Operation at 

1/3 the Cost 
of Comparable Generators 

Again ... Philco leads the held ! For the finest possible 
linearity adjustments without station pattern, here is the 
all new cross dot linearity pattern generator. This unit not 
only lets you make TV linearity adjustments more quickly 
and accurately but also permits precise routine adjustments 
and trouble shooting with amazing economy of operation 
... Light, rugged, portable, heavy gauge steel case .. . 

finished in durable gray hammertone ... See your Philco 
distributor now or write Philco, Accessory Division, 
"A" & Allegheny, Philadelphia. Pa. 

Now Yours on New 
Special Payment Plan 

L,. 

Model M-8104-TV Field Strength Meter 
Offers more features than any unit at this 
popular price ... Super Colorado Tuner 
for low noise and high gain . . . May 
be used to check TV boosters, antenna 
combinations, interfering signals and pic- 
ture signal strength. 

Model 7008-Visual alignment Generator 
Combines in one economical unit func- 

tions ordinarily found only in a cumber- 
some collection of costly devices ... In- 
cludes extra sensitive built-in oscilloscope ... AM, FM, and audio generators. Sweep 
output flat to within .2 DB/MC. 
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"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 
because 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. 

Your integrity, reputation ... the "good will" you 

establish ... can only be built or maintained by 
servicing your customers with the best! 

Out in October ... TV 12! 
WITH DEPENDABLE REPLACEMENT PARTS 

For easier radio servicing.. use Rider's 22 AM -FM Radio Manuals 

ge,F ern PUBLISHER, INC 
//JJ!" 480 Canal Street, New York 13, N. Y 

Export Agent: 
Agencies. Inc. 

39 Warren street 
New York 7, New York 

In Canada. West Coast Office: t.abte Add 
Cna-Ion W. Pointen 4216-29 W. Jefferson Blvd Noburnage N.Y., 
1926 G.rrard Street. Kest Los Angeles. California 
Toronto. Ontario 

contact potential effects of the signal 
diode section, V4, is used to buck out 
diode, V3. 

When switch S4 is in its Q position, 
the microammeter is connected in the 
v. t. voltmeter circuit and indicates Q 
values on a basic range of O to 250. 
When S4 is switched to CAL, the 
meter is connected to the crystal diode 
circuit to check generator output 
level. In this position, the generator 
output may be adjusted (by means 
of the LEVEL control, Ru) to X1 on 

Fig. 6-Front view of the generator 
subchassis before mounting on the 

main chassis and panel. 

the meter scale (Q range = 0-250), 
or to X2 (Q range = 0-500). 

A standard coil (see in front of Q - 
meter is Fig. 1) is supplied for check- 
ing the completed instrument. This 
coil previously has been checked care- 
fully in the kit manufacturer's labora- 
tory and is labelled with frequency, 
Q, and capacitance values. In addi- 
tion, to using this coil initially to set 
the calibration trimmer, C7 it may 
be plugged into the instrument when a 
standard L value is needed for capaci- 
tor Q and capacitance measurements. 

The signal generator section is 
standardized initially by adjusting 
trimmer C2 for zero beat with a broad- 
cast station carrier or other radio fre- 
quency standard. 

The various photographs show con- 
structional details of the Q -meter. It 
is. interesting to note that the Q -mea- 
suring section (Figs. 8 and 9) and the 
generator section (Figs. 6 and 7) are 
assembled on separate subchassis and 
are mounted vertically on the main 
chassis (Fig. 5). In this way, the shortest 
possible leads and the "tightest" con- 
struction are obtained in each of these 
sections. The regulated power supply 
mounted on the main chassis. 

Using The Assembled Q -Meter 
To Measure Coil Inductance. (1) Set 
switch S4 to CAL. (2) Connect the 
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ANOTHER CBS-HYTRON CTS -RATED* FIRST 

*CTS -RATED: Rated for Continuous Television Service. In TV receivers, five tubes 
work ... like transmitting tubes ... hard! You know them: rectifiers, deflection ampli- 
fiers, damper diode. Larger -screen sets aggravate the problem. CBS-Hytron recognizes . 

your need for huskier tubes for these sockets. Brand-new designs, not just improved tubes. 
CTS -Rated 5AW4 already answers your 5U4G'low-voltage rectifier problem. Here is 
your new replacement for the 6BQ6GT: The new CTS -Rated 6CU6. Yes, more CBS- 
Hytron CTS -Rated tubes are coming. Watch for them. 

FORGET: 

RUN -AWAY PLATE CURRENT 

HIGH -VOLTAGE ARC-OVERS 

SHRINKING TV PICTURES 

Replace 6BQ6GT with New Work -Horse 

CBS-HYTR0N 

YT RO MAp$- IN uS A 

CU6 
MECHANICAL FEATURES 
OF 6CU6 

1Heavier 
-gauge plate with large 

radiating fins. 

1Vents 
in beam plates and plate 

aligned for maximum radiation 
of heat from grids. 

Anti -arc rings for uniform dis - 
a tribution of electrostatic field. 

4. Anti -arc mica eyelets. 

Gold-plated control grid to kill 
u primary emission. 

6. T-12 transmitting -type bulb. 

7 Plate connection: "hard -sol- 
dered" and positioned to re- 
duce heat conduction and arcing. 

I. 4 .S 

YTR0J 
Manufacturers of 

Receiving Tubes Since 1921 

Cut your call-backs by up to 40 per cent with 
CBS-Hytron 6CU6. It's directly interchange- 
able with the 6BQ6GT. It's rated the same as 
the 6BQ6GT. Bul the new CTS -Rated 6CU6 
will live under 6BQ6GT maximum ratings. 
How? The 6CU6 has generous margins of safely 
for: plate dissipation ... plate current ... high - 
voltage insulation ... and high -line protection. 
The older 6BQ6GT is a good tube. But remem- 
ber it was originally designed for 10- and 12 -inch 
TV sets. Today it carries the load in 21 -inch 
sets. Furthermore, it must combat the accu- 
mulated dissipation caused by: line -voltage 
variations ... faulty receiver adjustment .. . 

and shifting values of components due to age 
and overload. Result: the 6BQ6GT may actu- 
ally be operated well above its maximum ratings 
in many TV receivers. 
In the new CBS-Hytron 6CU6, you have a tube 
that takes this rough treatment. And continues 
to ask for more. High voltage and heat meet 
their match. The weakest link in the TV tube 
line-up becomes the strongest. And your call- 
backs plunge downward. Bet you can't wait to 
try the CTS -Rated 6CU6. We couldn't. It's a 
honey! Watch for it soon at your CBS-Hytron 
distributor's. 

CBS-HYTRON Main Office: Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

RECEIVING... TRANSMITTING ...SPECIAL-PURPOSE AND TV PICTURE TUBES GERMANIUM DIODES AND TRANSISTORS 
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RANGES: 

A. 150-480 KC. 

B. 450-1600 KC 

C. 1.4-6 MC. 
D. 5-16 MC. 

ON-OFF 
53 

T 

C, 

OSCILLATOR 
12AT7 

R1 
V1 ÿ + 

C3 

I( T2t 

'FREQUENCY 

RANGE 
SWITCH 

12ÁT7 

4 

V2 

CATHODE 
FOLLOWER 

C7 

-- 
RS 

.r' C8 
XTAL 

R4 

+ 

12AU7 

6.3 V 

2.8A. 

210 V 

6X5 

210V. 

'VVvV`+ 
R9 

C12 I C13 

R8 4 

Pilot 6ÁL5 

OD3 
VR 150 

C < 

3 

R10 

HI 

X 
r--; 

1": 

L-; 
oX 

X2 
LO 

RESONANCE 

HI 

r-j X3 
v3 

1 
1 

TC,o 471, 
L--, 

n 

Cy 

X4 
LO VERNIER 

VOLTMETER BUCKING 
DIODE DIODE 

6ÁL5 

R13 

V 

7 

C14- 

2 

R11 

R1 

L. 

ll 0 A.C. LINE 

R18 

1MVW` 

12AU7 

6 t 

V.T. VOLTMETER 
AMPLIFIER 

1 Ì4V6 

R1s 

2 

R7 

14 

R16 R17 

-SET ZERO 

CI -450 µµf generator tuning capacitor 
C2-21/2 to 6µµf generator calibration trim- 

mer capacitor 
C3-150 µµf ceramic 
C4-0.005 µf ceramic 
C5-0.005 µf ceramic 
C6-0.001 µf ceramic 
C7-7-35 µµf Q -circuit calibration trimmer 
08-0.001 µf ceramic 

C9-0.005 µf high -Q mica Q -circuit coup- 
ling padder 

C10-450 µµf Q -circuit resonating capacitor 
CI I-7 µµf Q -circuit vernier capacitor 
C12, CI3-Dual 8µf 450V electrolytic filter 
C14-0.001 µf ceramic 

015-0.001 µf ceramic 

L1, L2, L3, L4-Special oscillator coils to 
cover frequency range 150 kc to 18 mc. 

M-0-50 dc microammeter 
RI -470 ohms 1/2 watt carbon 
R2 -22K 1/2 watt carbon 
R3-2200 ohms 1/2 watt carbon 
R4-680 ohms 1/2 watt carbon 
R5 -47K 1/2 watt carbon 
R6-3.3 megohms 1/2 watt carbon 
R7-3.3 megohms 1/2 watt carbon 
R8-5.6 ohms I watt carbon 
R9-1500 ohms 2 watt carbon 
R10-2500 ohms 5 watt wirewound 
RI I -10,000 -ohm potentiometer (SET LEVEL 

control) 
R12-4700 ohms 2 watt carbon 

R13-3.3 megohms 1/2 watt carbon 

R14-3.3 megohms 1/2 watt carbon 
RI5-2200 ohms 1/2 watt carbon 
R16 -3000 -ohm wirewound potentiometer 

(SET ZERO control) 
RI7-2200 ohms 1/2 watt carbon 
R18 -100K 1/2 watt carbon 
SI -52 -2 -deck, 2 -pole, 4 -position rotary se- 

lector switch (FREQUENCY RANGE 
selector) 

S3-SPST switch on potentiometer RI I (AC 
POWER ON-OFF) 

S4-DPDT rotary switch (METER FUNC- 
TION switch) 

T-Power Transformer: 210-0-210 volts, 75- 
80 ma; 6.3V, 2.8 amp. 

XTAL-General-purpose germanium diode 
(CK705, IN34, etc.) 

Fig. 4-Circuit diagram and component listing of Q meter. 

coil to terminals X1 and X2. (3) Set 
switch Si -So and frequency control C1 

for the proper frequency (250 kc., 790 
kc., 2.5 mc., or 7.9 mc., depending 
upon the direct -reading inductance 
range desired) and adjust the genera- 
tor output level to give a deflection 
to the X1 line on the meter scale. (4) 
Set the 0n dial to zero. (5) Set S4 

to Q. (6) Adjust RESONANCE con- 
trol C50 for peak deflection of the 
meter. (7) Read the inductance value 
on the L scale of the C10 dial, and 
place the decimal point by referring 
to the inductance -frequency table 
printed on the top of the instrument 
case. Fig. 7-Coil band -switching unit. 

To Measure Coil Q. (1) Set switch 
S4 to CAL. (2) Connect the coil under 
test to terminals X1 and X2. (3) Set 
the generator section to the desired 
frequency, and adjust R11 to give de- 
flection of the meter to X1. (4) Set 
S4 to Q. (5) Adjust C10 accurately for 
peak deflection, of the meter. Keep Cii 
at zero. (6) Read the required Q value 
from the meter. (7) If the meter reads 
off scale, throw S4 to CAL and read- 
just the signal level to X2, return S4 

to Q, read the Q value and multiply it 
by 2. 
To measure Distributed Capacitance 
of a Coil. (1) Set switch S4 to CAL. 

[Continued on page 78] 
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Our New 

Publishing 

Policy 

Affects Y 
It has long been our ambition not only to reach 

every service organization and service dealer in the 
country, but also to have SERVICE DEALER read 
by every serious-minded employed serviceman. 

To that end we have made a master mailing list. 
On it is the name of every service organization and 
dealer (having a service department) that has a 
listing under the "TV Service" classification of 
Classified Directories issued by the Telephone Com- 
panies for every city in the U.S.A. Also on that 
list are names of thousands of bona -fide service 
firms who, for one reason or another, are not listed 
in Telephone Company Classified Directories. Many 
thousands of dollars. and almost one year of con- 
stant research and compilation effort, have gone into 
this undertaking. 

Effective with out- November 1953 issue, it will 
be our policy to send, every month, and without cost 
or obligation, a copy of SERVICE DEALER to the 
owner of every established firm and full-time in- 
dependent serviceman engaged in doing radio -TV 
service work. 

U! 
On the other hand, we will continue to seek and 

we will be happy to accept paid subscriptions from 
all employed servicemen, part-time independent 
servicemen, employees of distributors, students and 
others interested in service work-and, effective in 
November 1953, such paid subscribers will only be 
asked to pay the nominal sum of $1.00 for a 2 -year 
(24 issues) subscription. The $1.00 fee required 
for the 2 -year subscription represents just about 
what it will cost us for postage to send such paid 
subscribers their 24 copies. Our prime aim is to 
reach all employed servicemen in the U.S.A. as 
well as shop owners-and we're making it as pain- 
less (financially) as possible-that's why our new 
2 -year subscription rate is, effective November 1st. 
1953, only $1.00. (1 -year subs. for 50e will NOT 
be accepted.) 

Service organization owners would be wise to 
consider buying (or paying part of the cost of) a 
SERVICE DEALER subscription for each employed 
serviceman so that every technician may maintain 
his own personal file of time -saving data sheets such 
as VSSS, TV Field Service Data Sheets, Shop Notes, 
etc., that appear in every issue. 

Our New, Expanded Editorial Policy! 

SERVICE DEALER now has a larger and more 
experienced staff of editors and assistants than any 
other publication catering to radio -TV servicemen. 

Under thè capable guidance of these practical 
men, most of whom have years of actual experience 
as servicemen, and who have spent many years 
teaching radio -TV to thousands of vocational school 
students-a new publishing vista is to be opened. 

Effective with our November issue, we will great- 

ly expand our editorial services. Every issue of 
SERVICE DEALER will consist of many more 
pages of informative text than heretofore. Every 
article will be aimed at keeping you abreast of the 
latest servicing techniques, and our basic publishing 
policy-that of showing radio -TV servicemen how to 
do their work more efficiently, in less time, and at 
greater profit-will remain in effect. Read the next 
two pages carefully for more pertinent facts in 
this regard. 
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Lx_ 
ANY ISSUE OF 

RADIO-TV SERVICE DEALE 

Bea Anummazimimmiffliaimaiik 

To Help You Repair Old and New Receivers 
Easier, in Less Time and Greater Profit 

A TYPICAL ISSUE COVERS 

Video Speed Servicing Sys- 
tems 

Rider's "TV Field Service 
Manual" data sheets 

Latest TV Installation and 
Maintenance Techniques for 
VHF and UHF 

Auto Radio Installation and 
Service 

Advanced Data on New 
Circuitry 

Production Changes and 
field service data on re- 
ceivers 

New Tubes 

New Test Equipment, opera- 
tion and application 

Hi-Fi installation and service 

New developments, such as 
transistors, color, UHF, etc. 

News of the trade 

Service Short Cuts & Shop 
Notes 

Explanation of difficult cir- 
cuits 

and many more 
EXCLUSIVE ... 
ORIGINAL ... 
AUTHORITATIVE ... 
TIMELY ... 
FULLY ILLUSTRATED 

subjects that 
can ONLY 
BE READ IN 

SERVICE DEALER 

HIGHLIGHTS OF THE NOVEMBER ISSUE: 

TV Field Service Data 
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Video Speed Servicing Systems (VSSS) 
Each issue of SERVICE DEALER con- tains 24 new VSSS data sheets. These are troubles, "bugs," and other types of re- ceiver headaches that take up so much of the technician's time, and which are pin - Jointed fur him in such a manner as to enable him to recognize the symptom and effect the cure in the quickest possible time. Each 

se em tics thereby makingem 
is 

i it soanied b muchpasierl to identify and locate the components in- volved in the repair. This material has been obtained from manufacturers' and distributors' service de- partments, independent servicing organiza- tions, and practising servicing technicians. Before presentation to our readers it is carefully selected, analyzed, and simplified so that optimum benefits are obtained from the material and its presentation. 

Servicing Video I -F Systems 
by Matthew Mandl 

RADIO-TV SERVICE DEALER 
spares no expense in bringing to its 
readers authoritative articles by top writers in the field. 
This article is one in a series titled, 
"Symposium," in which each section 
of the TV receiver is given indi- 
vidual treatment from the point of 
view of the various types of circuits 
being used to date. In this manner 
the practising TV technician knows 
what to expect in the field. 
This feature is presented monthly, 
and has found widespread accep- tance among our readers. Read the Symposium series and keep up to date on TV circuitry. 
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THE MOST SENSATIONAL R 

ER VI CEMAN'S MAGAZINE 
R IN THE INDUSTRY! 

Year Subscription only 
24 issues of "SERVICE DEALER"-THE BETTER 

-BIGGER MAGAZINE WITH MORE TIMELY, AU- 

THORITATIVE TECHNICAL ARTICLES THAN ANY 

OTHER TECHNICAL MAGAZINE FOR SERVICEMEN 

IN THE FIELD! 

2 -YEAR SUBSCRIPTION AT $1 AVAILABLE ONLY TO . . . 

1 Servicemen who are employed by Service Organizations. 

2. Servicemen employed by radio/TV Dealers. 

3. Independent servicemen wh ) do not have business 
establishments. 

4. Employees of Distributors. 

5. Students enrolled in accredited Radio, TV Schools, 
Colleges, etc. 

TO SUBSCRIBERS 
IF YOUR FIRM IS A SUB- 
SCRIBER NOW . your 
FREE COMPANY SUB- 
SCRIPTION will automati- 
cally go into effect upon the 
expiration of your present 
paid subscription. 
It you are an employed ser- viceman or student subscrib- 
er now, your subscription 
will be adjusted and extend- 
ed to afford you the same 

low subscription rate now 
being put into effect for 
those who do not qualify as 
FREE SUBSCRIBERS. 

FOR YOUR SERVICE 

DEPARTMENT EMPLOYEES 

As owner of a Service Dealer firm 
or Service Organization, undoubted- 
ly you want your employees to be 
thoroughly familiar with the most 
up-to-date repair methods and tech- 
niques to help them to get more 
work done-in less time-with less 
effort! 
Giving your men an opportunity to 
read Service Dealer is good business 
for you! Your personnel will appre- 
ciate receiving a full 2 -years' sub- 
scription-t24 issues-cost only 
$1.00). We suggest that you buy 

t SUBSCRIPTION QUALIFYING FORM 

lf your name is not already on our free list, to qualify for a FREE 

SUBSCRIPTION, you mast send us one of the following-in 

addition to the coupon at right: 
1. 'l'he page from your Classified Telephone Directory 

showing the listing of your company under the '1V 

Service" classification (or a photostatic copy of that page) . 

rts 

3. Anleold tt letterhead Lord 

bill from 
business card r d ofayours firm. 

il 

irBO Mill MINIM BIM MIM MM 1 t 
1 

1 

RADIO-TV SERVICE DEALER 
67 W. 44 St., New York 36, N. Y. 

Gentlemen: 
Here is $1.00 for which enter my 2 -year subscription. 

Name 

Address 

City Zone State 

Employed by (Name of firm) 

Firm's business address 

City 

Your Position or Title 

Check whether firm is: 
Service Organization or Dealer having Service Dept. 

If some other type of company describe: 

Zone State 

STUDENTS: ................................. ................ ... 

Nameof School 

MIMiummmmmmim/ BB ME MI IMl 

RADIO-TV SERVICE DEALER 
67 W. 44 St., New York 36, N. Y. 

Sirs: 

Enter our FREE SUBSCRIPTION to Service Dealer. Attached 
herewith is one of the required company identifications. 

Name of Firm 

Your Name 

Firm's Business Address 

City 

Your Pos?tion 

one State 

DON'T DELAY- MAIL COUPON TODAY! 
I Type of Business: (check the one which applies to your firm) 

Service Organization D Dealer Operating Own 
Service Department 
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Radio -Television Servicing 
is now 

Big Business 
and 

Getting Bigger Every Hour 
For every $1 worth of parts, tubes and accessories bought annually by servicemen for 
replacement use or for new installations, an average of $2 in labor fees will be charged 
to set owners. Thus, in 1954 the Nation's radio -TV set owners will pay over $2.400.- 
000000 to servicemen servicemen will gross over $1,000.000.000 in salaries --- 
Parts Distributors will sell servicemen over $1,000,000,000 north of merchandise for 
new installations and replacement use. 

Statistics Compiled by Radio-TV Service Dealer- -August 11, 195; 

I. Facts and Figures: 

1941-80,000,000 receivers in use. (No TV) 
Replacement Market in $: 

$ 44,000,000 replacement parts 
42,000,000 replacement tubes 

$ 86,000,000 Total* 

*In all cases these are net $ values received by mfrs., not 
retail list prices. 

Bulk of this $ volume was done by: 

14,000 service organizations 
16,000 service dealers 

30,000 Total 

10-12,000 independent servicemen were relatively unimpor- 
tant factors. 

1946-90,000,000 receivers in use. (No TV) 
Replacement Market in $: 

$ 60,000,000 replacement parts 
51,000,000 replacement tubes 

$111,000,000 Total 

Bulk of this $ volume done by: 
17,000 service organizations 

8,000 service dealers* 
25,000 Total 

*War (shortages had depleted the ranks of service dealers.) 

1950-96,000,000 receivers and 5,000,000 TV sets in use. 

Replacement Market in $: 

$100,000,000 replacement parts 
62,000,000 associated equip- 

ment such as TV ac- 
cessories, rotors, 
antennas, boosters, 
etc. 

270,000,000 replacement tubes* 
$432,000,000 Total 

*Includes picture tubes. 

Note that a radical change took place, accounted for by the 

advent of TV, i.e.: I) through the GI training many in- 

dependent servicemen came into the field, 2) TV specialty 
service contractors obtained a very large share of $ billing. 

Bulk of this $ volume done by: 

20,000 service organizations who did 
17,000 service dealers 

970 TV specialty contractors 
15 000 independent servicemen 

52,970 firms and individuals 

$120,000,000 
175,000,000 
95,000,000 
42,000,000 

$432,000,000 

1953-98,000,000 receivers and 27,000,000 TV sets in use. 

Replacement Marke+ in $: 

$265,000,000 
86,000,000 

320,000,000 

220,000,000 

$891,000,000 

replacement parts 
associated equip- 
ment, antennas, 
boosters, etc. 

replacement re- 
ceiver tubes 
replacement picture 
tubes 
Total* 

*Remember these are net prices by mfrs., not retail list 
prices. Associated equipment such as antennas, boosters, 
etc., while for new installations, are called part of the "re- 
placement market, because Parts Distributors sold them 
to servicemen. 

Bulk of this $ volume done by: 

32,000 service organizations who did $273,000,000 
23,000 service dealers " " 410,000,000 

2,450 TV specialty service contractors 165,000,000 
30,000 independent servicemen 43,000,000 

87,450 firms and individuals $891,000,000 

II. Conclusion: 

A. The vast increase in replacement $ volume is primarily ac- 
counted for by the increased number of TV sets being 
used, and conversions being done. 

B. Every time 5,000,000 additional TV sets go into regular use, 
the annual replacement market $ volume increases by ap- 
proximately $140,000,000. In other words, statistics given 
above indicate that the average TV set in use requires $27 
worth of replacement tubes and/or parts per year, while the 
average radio receiver requires $1.80 worth of replacement 
and/or tubes per year for maintenance outlay. 
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The adent of UHF has brought will, it many problems and headaches to techni- 
cians and dealers in carious communities ready to be served i» this new service. 
To compensate for this. however, the amount of money being spent. and about to he 

spent by the public is fantastic as evidenced by this article. 

HERE for the first time is a factual 
story showing how the starting of 

operations of a new uhf TV station af- 
fects the earning capacity of, and poses 
problems for, the servicemen within 
its range. 

Norfolk, Virginia. has enjoyed the 
programs of vhf TV station, (WTAR- 
TV), for almost two years. It is esti- 
mated that upwards of 175,000 TVsets 
in 150,00 homes function within its 
signal area, and that approximately 
820 TV service organizations with a 
total manpower of 2.400 technicians 
have handled the original installations 
and now account for the maintenance 
of these receivers. We have, on reli- 
able information, ascertained that dur- 
ing the past twelve months the service 
business in the Norfolk area approxi- 
mated $11,000,000. Thus, if each of 
the 820 service organizations got its 
share of the total business, its dollar 
volume approximated $134,000 or just 
under $12,000 per shop a month. 
Broken down further, each shop 
charged about $8,000 for labor and re- 
quired, at net distributor prices, 
around $4,000 worth of replacement 
tubes, parts and accessories, etc., on the 
average each month. 

Early in August came the "big news!" 
-that Norfolk, as of September 19th, 
1953, would have a new uhf station, 
(WVEC-TV, Channel 15), operating, 
with the transmitter located just out- 
side of Norfolk, in Hampton, Va. And 

the report was that soon thereafter 
two other new uhf stations would also 
begin to serve the area. 

It so happens that all the new sta- 
tions have transmitters situated at 
widely spaced localities not in line 
with each other and thus practically 
none of the receiving antennas now 
being used are oriented so they can re- 
ceive at optimum all the signals soon 
to be transmitted. Naturally this posed 
a problem for the Norfolk service fra- 
ternity and for Norfolk's TVset owners. 
Right from the outset, because the new 
uli f station is located in a different di- 

rection from the present vhf station. 
one knew that Norfolk would need 
almost 100% antenna servicing. 

Recognizing the many problems at- 
tendant upon launching a new uhf 
station. the new uhf telecast station 
management overlooked no angles 
which would deter their venture from 
immediate acceptance and success. 
"Their survey even disclosed that many 
homes in the Norfolk area did not 
own at present any TVset because po- 
tential buyers baci not been completely 
sold on accepting a single program 
source, and especially because there was 

This overflowing crowd of dealers and technicians are listening to Publisher 
S. R. Cowan deliver his address. 
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Some of the sponsors and company representatives responsible for the Norfolk 
Forum. Left to right are (back row) Bill Turner, Bill Shumate and Richard Hyer, 
and (front row) Fred N. Dodge, John Triplett, Sam Schussel, Miss Bailey, Gordon 

Dougherty, and H. F. Rieth. 

resistance to the present vhf station 
program policy of offering a high per- 
centage of re -telecasts by means of 
kinescope recordings. One of the prime 
policies of the new uhf station is to be 
that of offering original and simul- 
taneous live talent programs of popular 
rating. 

So it was apparent that with the ad- 
vent of the new uhf station would 
come the problem of: "How could 
Norfolk's present 820 service dealers 
handle the many new original instal- 
lations besides the huge volume of con- 
version -to -uhf of the 150,000 or more 
receivers already in use?" 

Broadcast station management wast- 
ed no time. Norfolk's three leading 
radio parts distributing firms (Radio 
Supply Co., Inc., and Radio Parts Dis- 
tributing Co., of Norfolk and General 
Supply Co., of Newport News), col- 
laborated with the new station in a 
two -fold educational program. One 
was to "sell" TVset owners on the ad- 
vantages that would acrue from the 
new uhf station, by convincing them 
that the high cost of conversion would 
be a justifiable investment; and the 
other a technical educational program 
that would qualify the local service- 
men for the colossal job they had fac- 
ing them. NBC, represented by Fred 
Dodge, and Tom Cheisman, owner of 
one of the new uhf stations, had mar- 
velous cooperation from the local news- 
papers which carried the story on the 
soon -to -be -operating station. The pub- 
lic was well informed. Servicemen got 
fine cooperation from their distributors. 

Simultaneously the three distributing 
firms collaborated and their first move 
was to engage the Grand Ball Room 
of the famous Norfolk Monticello 
Hotel where on Monday evening, 
August 10th, the first of a series of 

technical forums was held. Every ser- 
viceman who could be reached was in- 
vited to attend, and the record -shatter- 
ing attendance of almost 900 service 
dealers and servicemen who were pres- 
ent attested to the success of the ven- 
ture. The preceding page shows a pic- 
ture of most of the audience listening 
to the talk delivered by S. R. (Sandy) 
Cowan, Publisher of "Service Dealer." 

The technical program included: 
Tom Cheisman, (owner WVEC-'FV), 
"The problems of putting a UHF sta- 
tion on the air"; Fred Dodge (National 
Broadcasting Co.), "What 150,000 fast 
conversions to UHF mean to Norfolk's 
set -owners and servicemen"; Harold 
Rieth (Regency Div. of IDEA. Inc.), 
"UHF Converters"; Sain Schlussel, 
(Channel Master Corp.), "UHF -VHF 
Antennas"; Richard Hyer, Federal 
Telephone & Radio Corp.), "UHF 
Cable"; and S. R. Cowan ("Service 
Dealer" Magazine), "How to determine 
what prices must be charged for your 
services." The program began at 8 p.m. 
sharp and was concluded at 11:30. To 
add a bit of glamour to the evening's 

Shown from left to right are Gordon 
Dougherty of Regency, and S. R. 

Cowan. Publisher of Radio TV Service 
Dealer. 

doing's Dorothy Bailey, "Miss Virginia 
of 1953" acted as hostess and handed 
to each serviceman present at the 
forum a package kit containing the 
literature of manufacturers of TV parts 
and equipment handled by the parts 
distributors who sponsored the event. 
Highlights Worth Considering 

As the advent of new uhf station 
coming to Norfolk is merely typical of 
what is happening regularly in all 
other parts of the country where new 
stations are going into operation either 
on uhf or vhf, it behooves a technical 
publication such as this to report to its 
servicemen readers just what effect any 
new station can have on their pocket- 
books and available time. 

To begin with, the average vhf 
TVset owner will have to pay from $90 
to $175 for a uhf conversion job, and 
sometimes even more depending upon 
the local circumstances, such as the lo- 
cation of the new transmitter, etc. In 
Norfolk, the serviceman's job obvious- 
ly was to make the conversion itself 
and also see to it that the set -owner's 
outlay was protected by having the 
antenna installation so pre -planned 
that it would be able to afford peak 
efficiency not only now with one uhf 
and one vhf station, but also when the 
other stations also begin operations. 

So. a combination uhf -vhf antenna, 
a properly positioned and guyed mast, 
an antenna rotating device or its equiv- 
alent in the selection of antenna 
array, a uhf converter and necessary 
cable were basic and mandatory re- 
quirements. Yes, the average Norfolk 
conversion job is estimated to be in the 
neighborhood of $125-$150 with fringe 
area installations requiring boosters 
running $30 higher. Broken down 
dollarwise, a $150 conversion job rep- 
resents a $100 outlay for parts and ac- 
cessories at the parts distributor's store 
with the $50 balance going to service- 
men for labor charges. 

The Time Factor 
Studying conversion jobs from locales 

having prior experience with the prob- 
lem it is accepted that the average 
team of two servicemen working to- 
gether can handle an average of four 
complete conversions in an 8 -hour day. 
Translated into round figures, the ad- 
vent of uhf to Norfolk meant that the 
820 service firms there with 2,400 tech- 
nicians available, working at maximum 
speed and doing nothing but conver- 
sion jobs could handle about 4,800 
conversions daily. In 10 working days 
they could do 48,000 jobs or in about 
six weeks they could handle all of the 
150,000 potential conversion jobs. 

Of course it was realized that not 
all the servicemen would be able to 

[Continued on page 771 
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A FAMOUS CBS-HYTRON Soldering Aid to every contestant 
In 

BIGthis, 

your cis-+vIRON .SOL DER 1. 

Certified QUALITY SERVICE CONTEST! 

9 Other 
BIG Prizes! 

Second Prize: 
Third prize: 
Fourth prize: 
Fifth prize: 
Sixth prize: 
Seventh prize: 
Eighth prize: 
Ninth prize: 
Tenth prize: 

$1000 in Savings Bonds 
600 in Savings Bonds 
500 in Savings Bonds 
400 in Savings Bonds 
300 in Savings Bonds 
200 in Savings Bonds 
100 in Savings Bonds 

50 in Savings Bonds 
25 in Savings Bonds 

Get an ENTRY BLANK with 
the EASY CONTEST RULES 

from your CBS-HYTRON DISTRIBUTOR 
On this entry blank, complete in 25 additional 
words or less: "I like the CBS-Hytron Certified 
Quality Service plan because " Sign your 
name, then print your name and address below 
your signature. Ask your Distributor's Salesman or 
Counterman to help you. Be sure to print his name 
and company on line indicated. (If you win, he wins.) 
Mail to CBS-Hytron, Dept. (A), A Division of 
Columbia Broadcasting System, Inc., Danvers, 
Massachusetts. 

GET YOUR KIT AND CONTEST ENTRY BLANK 
TODAY! ASK YOUR DISTRIBUTOR ... 
OR MAIL COUPON, 

BUT DO IT NOW! 

Manufacturers of 
Receiving Tubes Since 1921 

(painted with your name and 
address and delivered to your door) 

FACTS ABOUT YOUR 

Certified QUALITY SERVICE Plan 
If you could advertise nationally, 
chances are you'd do just what CBS- 
Hytron is doing for you. You'd tell 
the world in LIFE and the POST 
that you promise quality TV and 
Radio service, parts, and tubes .. . 

and at fair charges. And that's just 
what CBS-Hytron is doing for you 
with advertisements that sell you as 
a Certified Quality Service dealer ... 
a dealer in whom the public can have 
confidence. 
You'd identify your service repair 
shop as the one people are reading 
about in the magazines. 
You'd use a Certified Quality Service 
decalcomania on your door. You'd 
use a Certified Quality Service window 
streamer and the big LIFE and 
POST easel display blow-up. Above 
all you'd use Certified Quality Service 
tags that tell your customer he is 
getting more for his money when he 
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i Qua}titl' 
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CBS-HYTRON, Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

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

CBS Laboratories CBS -Columbia, Inc. and CBS-Hytron 

calls your service repair shop ... be- 
cause you Certify the quality of serv- 
ice, parts, and tubes ... and at fair 
charges. 
Yes, by using all this material, and 
more to come, you cash in on your 
big Certified Quality Service ad- 
vertising campaign. Get your kit. It 
contains all the material you need to 
identify you as a Certified Quality 
Service dealer. Ask your CBS- 
Hytron distributor for special deal. 

To be eligible for Contest prizes, you 
must be actively participating as a 
Certified Quality Service dealer by 
using the CBS-Hytron Certified Qual- 
ity Service Promotion Kit; including 
tags, decalcomania, window streamer, 
and easel display blow-up. Awards 
will not be made to any dealer or 
serviceman not participating by Dec- 
ember 15, 1953. 

CBS-HYTRON, Danvers, Mass. 
Please rush me the Certified Quality Service promotion kit, 
containing: 
1. 18- by 28 -inch LIFE and POST easel display ... 
2. New Certified Quality Service decal ... 
3. 8- by 23 -inch window streamer .. . 

4. AND 250 Certified Quality Service tags imprinted with 
MY name and address. 

HERE IS MY 3 -LINE IMPRINT: 

Name 
(please print) 

Street 

City State 

I enclose $2.00 to cover the cost of imprinting. 

Signed: 

P.S. Please send me also entry blank with easy Contest rules. 
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THE input and output terminals of 
a transistor are in definite ohmic 

relationship with each other. Because 
of this fact, voltages and currents in 
the output circuit have important ef- 
fects upon voltages and currents in the 
input circuit. This is not true, to any 
great extent, of the vacuum tube. The 
newcomer to transistor technology ac- 

cordingly must become familiar with 
these relationships before attempting 
to apply the transistor correctly to cir- 
cuits. 

At dc and low frequencies, the tran- 
sistor impedances may be regarded as 
essentially resistive, and the transistor 
may be considered as a simple 3 -termi- 
nal network with internal resistances 
arranged as shown in Fig. 1. Resistance 
r. is that component associated with 
the emitter, r, is the internal collector 
resistance, and rb the base resistance. 

EMITTER COLLECTOR 

SASE 

Fig. I-Transistor internal resistance 
components. 

L7cST# I 
ULJ RUFUS P. TURNER 

'l'he use of transistors in electronic circuits is iindiunt 
ever increasing applications. This article is a follon-up 
on, "Germanium and Had ío-Electronics" by the sa En 

author in the Ma.. 193 issue of RTSD. Technicians n ith 
an eye to else future nould do well to digest its contents. 

In the point contact transistor, these 
three resistances are inherent in the 
whisker contacts, the germanium wafer, 
and the electrical connection to the 
latter. In the junction transistor, they 
are inherent in the three separate con- 

duction areas and in the electrical con- 
nections thereto. 

Note that r,, r,, and rb actually are 
internal and are not the lumped re- 

sistances in the external circuit of the 
transistor. Thus, an emitter resistance 
I?, (note capital -letter designation) in 

an amplifier circuit would be in series 
with the internal resistance r., a col- 

lector load resistance R,, (or RI) in 
series with r,, and a base resistor Ro in 
series with rb. 

In point contact and PNP junction 
transistors, the emitter resistance is 

low because the emitter electrode is 

positive -biased with respect to the base 
and, like a positive -biased point con- 
tact diode, passes a relatively large cur- 
rent. The collector resistance, r,, on 
the other hand, is high, since the col- 
lector electrode is negative -biased with 
respect to the base and, like a negative - 
biased point contact diode, passes only 
a small reverse current. In the NPN 
junction transistor, emitter resistance 
also is low and collector resistance 
high, although the emitter is biased 
with a negative voltage and the col- 
lector with a positive polarity. In this 

case, current is carried in din I Huns 
opposite to those in the previously - 
discussed transistors, but the resistances 
are similar. The rule of high input 
conductance and low output conduc- 
tance still holds. These effects account 
for the low input impedance and high 
output impedance of the transistor. 
By careful control of the resistivity of 
the germanium and of the technique of 
attaching conductors to the base, the 
base resistance (rb) is kept low in tran- 
sistors intended for amplifier and gen- 
eral-purpose use. since a high value of 

Fig. 2 ---Equivalent 3 -terminal network 
cf transistor. 
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base resistance favors negative resis- 
tance and attendant instability. In 
transistors designed especially for trig- 
ger, switching, and counting applica- 
tions, negative resistance usually is 
desirable and rb need not be low. 

From the equivalent network in 
Fig. 1, it is evident that a portion of 
the voltage applied to the collector 
terminal might also be "felt" at the 
emitter terminal, and vice versa. 

The following input, output, and 
transfer resistances are characteristic of 
the transistor triode. The symbols used 
in this listing now are standard in tran- 
sistor practice: 

R11=r.+ro 
R12 = n, 
R21 = n, + r,,, (For the grounded - 

hase type of circuit.l 
R22=r,-}-ro 

The term r,,, is defined as the transfer 
impedance of the network or the net 
mutual resistance of the transistor. 

Figure 2 is a complete equivalent 3 - 
terminal network of the transistor 
triode in the grounded -base arrange- 
ment, with electrode voltages and cur 
rents indicated. The polarities shown 
apply to point contact and PNP junc- 
tion transistors and would be reversed 
for NPN junction transistors. Here, V. - 
is the applied collector voltage, and h 
the resulting collector current. The 
symbol r,,,I, represents an apparent in- 
ternal generator which is analogous to 
uE. in a vacuum tube. 

Checking Characteristics 
Figure 3 is a test setup for taking 

point -by -point data on transistor char- 
acteristics. Two separate adjustable dc 
power supplies (A and B) are required. 
one to furnish the emitter voltage and 
the other for the collector voltage. 
Emitter supply A is adjustable from 
zero to 2 volts: collector supply B from 

A 

le 

O -I -IO 
MA. 

POWER o+ 

SUPPLY o 

e 
O -I -IO 

MA B 

O-2 v Dc. 

ADJUSTABLE 

POLARITIES SHOWN FOR POINT 
CONTACT AND PNP JUNCTION 
TRANSISTORS. REVERSE POLARITY 
OF BOTH SUPPLIES FOR N PN 
JUNCTION TRANSISTORS. 

Ve 

s 

o - 

POWER 

SUPPLY 

0-50 V. D.C. 

ADJUSTABLE 

D C. V T VOLTMETER 

WITH SELF-CONTAINED 
POLARITY REVERSER 

Fig. 3-Test set-up for transistor curve data. 

zero to 50 volts. Constant -current sup- 
plies are desirable for operating tran- 
sistors, but since these are not too 
readily available, conventional power 
supplies having low output impedance 
may be used. 

Two 0-1-10 dc milliammeters are pro- 
vided. Meter 1, checks emitter cur- 
rent; 1, collector current. Emitter and 
collector voltages, with respect to the 
grounded base, are measured with a 
high -impedance -input dc vacuum -tube 
voltmeter. When the voltmeter change- 
over switch, S, is in its V. position, the 
emitter voltage is measured. When S 
is in its V. position, the collector volt- 
age is measured. The voltmeter must 
have a polarity switch, in order that 
the polarity might be changed when 
switching between emitter and col- 
lector. 

The setup will enable the operato! 

Fig. 4-Grounded-base amplifier and equivalent circuit. 

to take point -by -point data for plotting 
curves of transistor performance, or 
for checking the static characteristics 
of transistors. Polarities of bias volt- 
ages shown in Fig. 3 are for point con- 
tact and PNP junction transistors. Each 
power supply polarity must be reversed 
when checking NPN junction tran- 
sistors. 

Vacuum -tube curves show one elec- 
trode current plotted as a function of 
the voltage of that electrode at various 
selected voltages of another electrode. 
These are so-called constant voltage 
curves. For example, plate current is 
plotted against plate voltage to give a 
curve for each of several selected grid 
voltage values. In transistor. practice, 
however, because the transistor is a 
current -operated device, current is 
plotted against voltage for various con- 
stant current levels. Thus, emitter 
current is plotted against emitter volt- 
age to give a separate curve for each of 
several selected constant collector cur- 
rent levels. The reason for this pro- 
cedure, aside from the transistor being 
current -operated, is the fact that the 
various internally evident resistances 
are mutually related and the magnitude 
of voltage or current in one portion of 
the transistor circuit will be affected by 
voltage and current levels in the other 
portion. 

The following paragraphs discuss the 
nature of the various transistor per- 
formance curves and the procedure to 
he followed in plotting them. 
Curve 1. A curve may be plotted to 
show emitter current, I, versus emitter 
voltage V. for a constant value of col- 
lector current I,. A family of such 
curves may be made corresponding to 
various selected values of h. 

To take these data, throw switch S 
to its V. position, and adjust power 
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... Out of the 
vision of Dr. George Ellery Hale came 

the great "American Idea" that resulted 
in the creation 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 Idea" 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 

Send for FREE catalog 46 

lne,u,,.ü.,L microphone co. 

370 South Fair Oaks Ave. Pasadena, 1, Calif. 

Fig. 5-Grounded-emitter amplifier and equivalent circuit. 

supply A for the desired step value of 
V.. Adjust power supply B until I. is 

selected constant value. Read the cor- 

responding L value. 
The dynamic value of transistor re- 

sistance R11 may be determined as the 
slope of this curve. 

Curve 2. Collector current I. is plotted 
against emitter voltage V, for a con- 

stant value of emitter current L. A 

stant value of collector value of col- 

lector current L. A family of such 

curves may be made, corresponding to 

various selected values of I.. 
To take these data, throw switch S 

to its Vr position. Adjust power supply 
B for the desired step value of Vo. Ad- 

just power supply A until I. is the de- 

sired constant value. Read the cor- 

responding I. value. 

Fig. 6-Grounded-collector amplifier and equivalent circuit. 

fancily of such curves may be made, 
corresponding to various selected 
values of L. 

To take these data, throw switch S 

to its V. position, and adjust power 
supply A for the desired step value of 
V.. Adjust power supply B until I. is 

the desired constant value. Read the 
corresponding L value. 

The dynamic value of transistor re- 

sistance R12 may be determined as the 
slope of this curve. 

Curve 3. Emitter current I. is plotted 
against collector voltage V. for a con - 

The dynamic value of transistor re- 

sistance R21 may be determined as the 
slope of this curve. 

Curve 4. Collector current I. is plotted 
against collector voltage V,. for a con- 
stant value of emitter current I.. A 

family of such curves may he made, cor- 
responding to various selected values 
of I,. 

To take these data, throw switch S 

to its V. position, and adjust power 
supply B for the desired step value of 
V.. Then adjust power supply A until 

[Continued on page 74] 
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Presenting 

the new product -line color for 

Federal 
MINIATURE 

SELENIUM RECTIFIERS 

FEDERAL-the original miniature-is saying goodbye to gray. The 
new bloom is "Rectifier Red"... a striking color that instantly 

tells servicemen they're getting the rectifier efficiency and long 
life that created tens of millions of profit opportunities for radio -TV 

servicing ... tells them they're getting the quality that keeps 
Federal miniatures the best-seller in America's vast and growing 

rectifier replacement market ! 

Look for "Rectifier Red"... get the performance that' 
clicks ... the replacement profit that sticks! See your 

Federal Distributor for Federal miniatures in handy 
8 -unit kits ... in quantity lots ... or in individual 
packages sold through Federal's self-service rectifier 

dispenser... on hundreds of counters! See your "FTR" 
Distributor now, or write to Dept. r 

"America's first and largest manufacturer of selenium rectifiers 

Federal ,e2 

Telephone and Radio Coittpanq 
100 KINGSLAND ROAD, CLIFTON, N.J. 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal,. P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., P.P. Y. 
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Beginning with this issue RTSD institutes a service to its readers under die 
department heading, "The Answer Magi." 

In the past we have answered inquiries and questions directly. However, 
many of these questions find universal application and we feel that our readers 
should benefit by the replies. 

Henceforth, certain questions of universal appeal, relating to the servicing 
of TV receivers which are sent in by our readers will he answered by Bob 
Dargan, our Answer Man, as soon as possible. and will appear on these pages. 
Answers to many other technical questions that arc submitted will not appear 
in print. However. as heretofore. all questions will be acknowledged and answered.. 
Therefore, if you have a novel or serious problem. address questions as follows: 

Answer Man," Radio -Television Service Dealer magazine, 67 %V. 11th Street. 
New York 36, N.Y. 

Dear Answer Man: 
I have a Capehart Farnsworth re- 

ceiver in the shop, model #3007-M, 
Serial #A665709. It is Chassis CX-30, 

Series A and uses a 16" picture tube. 
This set, I understand, has been using 
a 6116 for a sync separator and dc 

restorer. I am told that the company 
later issued a revised drawing showing 
how to change from a 6H6 to a 

12SN7 tube in this application, in- 

cluding circuit changes, etc. So far I 

have been unable to get hold of any. 

I have looked through the Video 
Speed Servicing Systems and I notice 
you haven't printed anything on this 
trouble. Can you help me out on this 

problem. That's #1. 
#2 is I'd like to obtain a schematic 

on an Air Marshall 17" television re- 

ceiver, Serial #12040, Code 26. 

This set is made by Air Marshal 
Corporation, 12 East 44th Street, New 
York 17, N.Y. I am having a tough 
time with audio hum that I can't 
filter out. I wrote them and have 
never received an answer. It's an ac 

dc type of power supply.. 
R. M. D. 
Baltimore, Md. 

22K SNC AMR 
8YCLIPPER 

ORIGINAL CIRCUIT CX-30 
6H6 

D.C. RESTORER 
SYNC AMP. 47K C.R.T. 100 

1.0 
MEG. 

X Remove B- 
Break 

22K 

zl w 5 

SYNC AMR 
8, CLIPPER 

4 

MODIFIED CIRCUIT CX-30 
6H6 

D.C. RESTORER 
SYNC AMP 100 

31 16 

.05 MFD. 

Add 
I( 

B- 

47K C.R.T 

Dear R. M. D. 
Concerning a modification in the 

Capehart Farnsworth CX-30 chassis, 
changing the 6H6 tube to a 12SN7 
tube for the sync amplifier, dc restorer, 

your information is incorrect. In fact 
the reverse is true. The early CX-30 
chassis employed the 12SN7 tube for 
this function and the circuit was 

[Continued on page 68] 
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FIELD 
STRENGTH 

EIER 
by WYN STARKS and DAN LERNER 

(Test Equipment Section, Philco Corp.) 

A N accurate direct reading field 

strength meter has many practical 
uses in the electronics field. Among 
these are antenna measurements and 
booster gain tests. .A commercial unit 
of this type for use on vhf TV channels 
2 thru 13 is shown in Fig. 1. 

APPLICATIONS 

Antenna Installations: 
With the field -strength meter con- 

nected to the leadin of an antenna, 
various locations, adjustments, and 
changes may be tried, while observing 
the output indication of the instru- 
ment. Where there is more than one 
station it may be necessary to select a 
compromise position for the antenna. 
The field -strength meter is first used 
to take a relative reading on the best 
condition for each station. A com- 
promise position of the antenna may 
then be determined which will give, 
as nearly as possible, equal perform- 
ance on the desired stations. In some 
cases it will be necessary to adjust for 
best performance on a weaker station 
while sacrificing some signal level from 
the strong ones. In all cases the results 
should be checked on the screen of the 
television receiver for ghosts and gen- 
eral performance. 
Antenna Distribution Systems 

In checking signals along a distribu- 
tion system which uses 75 -ohm coaxial 
lines, the field -strength meter should 
be used with a vhf 75 -to -300 ohm 

The Field Strength Meter is a very versatile instrument, 
the uses of which have not been fully taken advantage 
of by the servicing technician. This article indicates a 
number of valuable applications of this servicing aid. 

Fig. I-Physical appearance of the 
Philco Field Strength Meter, Model 
M8I04. Note sturdy construction and 

accessibility of controls. 

matching transformer. Allowance must 
be made for the 6 db increase in gain 
clue to impedance stepup. 

Precise db level can be made by 
using the field -strength meter in con- 
junction with a matching transformer 
and a calibrated step attenuator, as 
illustrated in Fig. 2. This arrangement 
permits quick checking of the level 
and the gain or loss of line amplifiers 

in antenna distribution systems. To 
check a line amplifier, the test cable 
of the field -strength meter is first con- 
nected to the input line (which is re- 
moved from the line amplifier) and the 
step attenuator is set for zero attenua- 
tion. The field -strength meter is then 
adjusted to center the meter pointer 
on the scale and thus calibrate a 
standard level for the input (low) side 
of the amplifier. The input cable is 
replaced on the input of the amplifier, 
and the field -strength meter test cable 
is connected to the output of the am- 
plifier. The step attenuator is ad- 
justed to bring the field -strength meter 
reading back to the standard center - 
scale indication, after which the db gain 
of the amplifier is read from the step 
attenuator, the gain being equal to 
the number of db added to re-establish 
the signal level. Amplifier gains can 
thereby be set to maintain correct sig- 
nal levels all along the system. For 
more exact results, the signal can be 
produced by a generator at the head of 
the line, the input signal strength being 
set to simulate the average signal level 
expected from the antenna. Measure- 
ments can be made in a large system by 
setting up the equipment in a truck, 
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Fig. 4-Circuit diagram of Philco Model M8I04 Field Strength Meter. 

the test cables being connected to the 
amplifier on the line pole. 

Comparison Checks of Booster 
Amplifiers 

The field -strength meter is useful for 
making gain checks on boosters and 
other vhf amplifiers. This type of am- 
plifier usually operates at such low sig- 

nal levels that it is not practical to use 
probes and oscilloscopes for dynamic 
testing. However, the field -strength 
meter, because of its great sensitivity, 
is ideal for making this type of test. 
When used with a scope to check If 
levels and gain it becomes, in effect. 
a super -sensitive detector and scope 
amplifier. 

To make this type of test, the field - 
strength meter is connected to the in - 

300 -75 OHM 
VHF 

MATCHING 
TRANSFORMER 

Fig. 2-Meter hookup with matching 
transformer and attenuator. 

put of the amplifier, and a signal - 
strength reading is taken. Then the 
instrument is switched to the output 
leads of the amplifier or booster, and 
another reading is taken. From the 
two readings it will be evident whether 
the amplifier is working properly, and 
the ratio between the two readings will 
provide an approximate check on the 
gain of the amplifier. Accurate gain 
checks can be made by using the step 
attenuator and setup shown in Fig. 2. 

MEASUREMENT TECHNIQUES 

Whenever signal -level measurements 
are made using the field -strength 
meter, it is always desirable to observe 
the following precautions: 

1. Connecting cables or lines carry- 
ing rf signals should not run parallel 
to each other, and should not cross, 
unless unavoidable. 

2. RF cables and lines should always 
be properly terminated in their char- 
acteristic impedance. Since in practice 
this is not always possible, it may be 
necessary to insert a resistance match- 
ing pad in the line. See Fig. 3. While 
this will "cool off" the line by reducing 
standing waves, it will also cause some 
loss in signal strength. In the case of 
a 6 db pad it will cause the signal to 
drop two times down from the original 
level. 

3. Any connections in the cables and 
lines should be carefully made to avoid 
changing the spacing or size of the 
wire at any point. If precise measure- 
ments are to be made, the connectors 
which are used should be rated for use 
with the impedance of the line. 

4. "Hot" cables are usually caused 

by either poor line matching or exces- 
sive leakage around the lines when 
checking at low signal levels. Proper 
termination, shielding, and grounding 
with heavy straps should minimize 
this difficulty. 

5. Where standing waves on an r! 
line are unavoidable, the line should be 
tuned for maximum indication on the 
field -strength meter. This can be done 
satisfactorily by running the hand or a 
piece of tinfoil along the line to the 
point which gives the maximum read- 
ing. 

CIRCUIT DESCRIPTION 

The Philco Model M8104 vhf field 
strength meter is an example of the 
type of instrument suitable for making 
the measurements described. This in- 
strument is designed around the highly 
efficient, low -noise Philco vhf television 

Fig. 

[Continued on page 74] 

3-Use of resistance pad with 
Field Strength Meter. 
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ASS 
NEWS 

Sylvania Wins NATESA Award 
second Year In Row 

For the second year in a row Syl- 
vania has received a NATESA Friends 
or Service Management Award for 
"outstanding service to service man- 
agement in creating better customer 
relations." 

Frank Moch (right), president of 
the National Alliance of Television 
and Electronic Service Associations, 
is shown above giving the award to 
Frank W. Mansfield, Sylvania's Direc- 
tor of Sales Research. 

NATESA 
The independent TV -Radio -Elec- 

tronic service people across the entire 
nation who have done so much to 
make a brand new giant industry, TV, 
possible by doing such a remarkable 
job of installing and maintaining 
about 20 million TV sets practically 
without help from any other segment 
pf the industry, met at a convention in 
Chicago's Morrison Hotel, October 9th 
to 11th. A really packed three day 
official schedule of discussions, semi- 
nars, demonstrations and lecturers had 
been set up to bring servicemen up to 
date on latest developments. New pro- 
ducts were viewed and new circuits 
and features such as color TV, UHF 
and transistors were discussed. Eminent 
industry experts and educational big 
wigs such as Professor Hazelhurst of 
Northwestern University spoke. This 
was the latest in a series of meetings 
to better prepare independent service 
people to do an even better job of ser- 
vice on TV and radio sets. 

The meeting was hosted by Televi- 
sion Installation Service Association 
(TISA), the Illinois affiliate of 
NATESA. To honor the occasion, 
Mayor Kennelley proclaimed the days 
of the Convention, October 9th 

IO 

through 11th inclusive, as TV -Radio - 
Electronic Service Days in Chicago. 

Long Island Electronic Technicians 
Association, Inc. 

Vol. 1 No. 2, of the LIETA News 
has recently been published with the 
following information that a "Get 
Acquainted Open House" was held 
on Sept .16th in the main ballroom 
and dining room of the Masonic Club, 
Williston Park, N.Y. 

The following is the LIETA Code 
of Ethics: As a member in good stand- 
ing, I agree To employ qualified per- 
sonnel to assure proper service; No 
student shall be employed as a master 
technician; To avoid trick advertising 
which offers to service or deliver 
materials under conditions which are 
objectionable or unfair to the set 
owner or to fellow -members; To issue 
a standard guarantee for a minimum 
of not less than 90 days on all work 
that has been authorized and paid for, 
and to give each customer an itemized 
bill; To use, whenever practicable, 
original factory replacement parts; 
and in all other cases, to use replace- 
ment parts to be known to be equal 
or superior in quality; To render 
prompt and efficient service; To treat 
each client in a professional manner 
and to observe the Golden Rule and 
To abide by the decisions of duly con- 
stituted authority in the Long Island 
Electronic Technicians Association, 
Inc. 

Utah Association of Radio and 
Television Servicemen 

Members of the new Utah Associa- 
tion of Radio and Television Service- 
men meeting recently discussed the 
plan of establishing a credit reporting 
service for association members. 

Johtf F. Burns, president of the as- 
sociation, said the service would be of 
vital help to shop owners, technicians 
and electronic specialists. 

At the meeting, the radio and tele- 
vision repairmen discussed major prob- 
lems confronting the small radio and 
television shop owner in the difficulty 
of controlling credit. 

Mr. Burns brought out that credit 
is one of the great preblems of the in- 

dividual independent servicemen be- 
cause he usually doesn't have the fa- 
cilities to check the credit rating of his 
customers. 

TRT 

The Television and Radio Techni- 
cians group of the Electric Association 
of Kansas City, has informed the City 
Plan Commission that it opposed any 
ordinance governing the erection of 
television antennas.. Reasons given by 
the TRT executive committee in sup- 
port of its action were the following: 
Kansas City has enjoyed less TV ser- 
vice repair difficulty than any other 
major city in America; The Better 
Business Bureau has received very few 
complaints on television installations; 
No complaints, damage suits or in- 
juries caused by antennas have been 
registered in Kansas City; All manu- 
facturers of television receivers are 
rapidly moving in the direction of im- 
proving built-in antennas and tuners. 
Within a few months there will be even 
less need for outdoor antennas in 
Kansas City than at the present time; 
All present TV stations and proposed 
stations will be increasing their power 
within a very short time. Thus, the 
need of antennas for reception will de- 
crease as that increased power becomes 
available; Qualified servicemen in the 
television field in Kansas City are, and 
have been, vitally interested in the 
safety factor. Antennas have been 
checked for safety on being erected, 
lightning arrestors have been installed, 
and all other factors of safety have been 
considered; The TV serviceman, in 
order to make a reasonable profit, can- 
not afford "call backs" to previous in- 
stallations. Therefore, it is imperative 
that the original installation be in 
working order and safe in every re- 
spect. 

The first color television course to 
be offered in Kansas City has been ap- 
proved by the executive committee of 
the Television and Radio Technicians. 
It will be a lecture course consisting of 
two and a half hour sessions at Central 
Radio and Television Schools, and will 
he open to TRT members only. Sub- 
jects to be covered during the sessions 
will be color fundamentals, a descrip- 
tion of the CBS color TV system and 
its limitations, color kinescopes, prin- 
ciples of the NTSC color television sys- 
tem, theory of the subcarrier system of 
transmitting color information, the 
composite NTSC color video waveform, 
NTSC color receiver circuits for the 
NTSC signal. 

EITSA 
A new organization, to be known as 

the Eastern Idaho Television Service- 
men's Association, has been working 
with Idaho Falls city officials in draw- 
ing up a TV code for the city. Frank 
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"TIP WRENCH" 
GETS NUTS, BOLTS And SCREWS 

Into Hard -To -Get -At" Places- 
HOLDS THEM FIRMLY 

WHILE TIGHTENING 
Or, "TIP WRENCH" goes in and un- 

loosens them and takes them OUT. "TIP 
WRENCH" is built to work in deep. 
Holds Nuts, Bolts and Screws where 
fingers can't hold them. With "TIP 
WRENCH" you can stop fumbling and 

save valuable minutes in either REPAIR 

or LINE PRODUCTION WORK . , In 

total, it SPEEDS THE JOB-SAVES THE 
COST MANY TIMES OVER. 

"TIP WRENCH" 

HAS ALL 
THESE FEATURES: 

1. It grips-starts-tightens (or loosens). 
Just one setting. 

2. It GRIPS FIRMLY. A nut or bolt won't 
slip or turn. For screws, the screw driver 
blades-one in each jaw-engage the slot 
in the screw head. 

3. By thumb pressure on the plunger head, 
the Jaws slide out and OPEN, the nut, 
bolt or screw is inserted, gripped firmly, 
and the user is ready to go in and com- 
plete the job. 

4. TIP WRENCH" is a TOUGH TOOL- 
for TOUGH JOBS. Built of finest ma- 
terials and precision manufactured . . . 
It's RUST PROOF, too. 

5. SHOCKPROOF. Has a tough Vinylite in- 
sulated shank. 

6. Knurled-Hardened Steel Jaws slide in 
form -fitting barrel which "take the pres- 
sure" when tool is in use. 

7. Capacity: No. 2 to No. 12 Nut or Screw. 

THREE 
CONVENIENT 
SIZES: 
No. 1. Capacity: 
No. 2 to No 8 
Nut or Screw. 

81/4" 

No. 2, capacity: 
No. O to No. 12 
Nut or Screw 

8a/s" 
No, 3. Capacity: 
No. 6 to No. 12 
Nut or Screw..4V/z" 
EACH - $1.35 
ORDER 
A SET 

ORDER THROUGH YOUR JOBBER 
If he cannot supply immediately, ORDER 
DIRECT-but GIVE US YOUR JOBBER'S 
NAME ... SAVE MONEY & TIME.-with 
"TIP WRENCH" 
Sold on A Money -Back Guarantee 

Address: "TIP WRENCH" DIVISION 

SMITH HEAT TREATING CO. 
5865 Wilmington Ave.. Los Angeles 1, Cal. 
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Rabou of Idaho Falls said that the pro- 
posed code will be presented to the 
City Council and if approved, it will 
set up standards for dealers and service- 
men. He said the tentative code calls 
for bonding and insuring of all tele- 
vision installers. Permits would be re- 
quired for installing antennas under 
15 feet high and separate permits 
would be required for each antenna 15 

feet hight or more. Reports from areas 
where television has been in operation 
a few years show that various "shady 
practices" have been carried on at a 
loss to the public. He pointed out that 
some organizations travel through the 
country installing inferior equipment 
and then leave the area. A spokesman 
for the embryo association said that any 
reliable company will offer good elec- 
tronic equipment and will provide 
good service. The main object of die 
association, the spokesman said, is to 
protect the public and to keep the tele- 
vision industry from getting a "black 
eye" from poor practices. 

PRSMA 
Representatives of all local groups 

have joined forces, combining their ef- 
forts in a move to improve the service 
industry, it was disclosed recently. Ac- 
cording to Sam Brenner, president of 
the Philadelphia Radio Service Men's 
Association, sponsor of the movement, 
the representatives decided after a 
series of meetings, to join forces in 
mapping out programs, in both con- 
sumer and educational drives. "Tile 
aim is to make the TV technician a re- 
spected profession in this area," he 
said. 

The combined membership of deal- 
ers and technicians in the four coop- 
erating groups totals more than 500, it 
was said. Groups participating in the 
drive are: PRSMA, the Television Con- 
tractors Association, Northeast Tele- 
vision Service Dealers Association and 
the Television Service Dealers Associa- 
tion of Philadelphia. Mr. Brenner 
stressed that the aims of the combined 
group would be the same as those of 
the individual organizations. At pres- 
ent, the members of the local service 
groups in the program call themselves 
the Council hf Radio and Television 
Service Associations of Philadelphia. 

A resolution was passed by the rep- 
resentatives at a meeting recently stat- 
ing that: "We recognize a need for the 
formation of a committee in order that 
efforts of individual groups can be com- 
bined, so that ways and means of 
furthering the TV service industry can 
be planned and executed." The groups 
also resolved to achieve unification of 
aims and purposes of television radio 
service organizations here, and to set 
up an educational program for both 
service work and business operations. 

RADIO -TELEVISION 

By the combined effort, it was said, the 
servicemen could present a stronger 
front in asking the 'TV industry's 
assistance in alleviating existing ser- 

vice problems. In addition, full co- 

operation would be given local au- 
thorities, such as the Better Business 
Bureau, district attorney's office, 
Chamber of Commerce and other mu- 
nicipal groups to eliminate the un- 
ethical operations in the industry. 

Albert M. Haas and William Weill 
represented the TCA in the combined 
meetings, while Sam Brenner and 
James Daly were the PRSMA agents. 
Ray Cherrill and Henry Whelan acted 
in behalf of the NETSDA, while Lou 
Smith and Dave Krantz were the 
TSDA of Philadelphia delegates. 

TEA 
Speaking before some 500 service- 

men, dealers and manufacturers' rep- 
resentatives at the Texas Radio and 
Service Clinic and Electronics Fair in 
Houston, Texas, John Rider of Rider 
Publications, warned that servicemen 
must be prepared for the advent of 
color, which he predicts will spread 
more rapidly than did black and white 
TV. He reminded the group that 
stations and networks are ready to 
switch to the new field and they should 
do likewise. He foresaw TV sets having 
units hermetically sealed within the 
picture tube and although several years 
away, this possibility is something for 
service groups to keep in mind. 

William D. Renner, of Howard W. 
Sams & Co. spoke on UHF, which he 
declared was a successful service re- 
quiring little more care and technical 
knowledge for servicemen. Servicemen 
were urged to read all publications and 
factual matter to avoid the necessity of 
personal research on UHF and re- 
minded that where shop personnel is 

encouraged to become familiar with 
UHF, they are the ones doing the best 
job. 

The Value of Business Ethics in TV 
Service was the topic discussed by 
Duffield Smith, managing director of 
Dallas Better Business Bureau. Service 
as a whole and its position as an in- 
dustry depends upon the individuals in 
it and their standards of action in ad- 
vertising, sales, and type of service 
rendered, he said. He noted that ser- 
vicemen have difficulty in making 
money servicing TV, mainly because 
the public is not accustomed to the 
higher charges incident to TV, rather 
they are familiar with radio and its 
repair charges. Since the consumer is 
not aware of the problems besetting 
TV servicemen, the project is to edu- 
cate him, help promote better public 
relations and help offset the fear in- 
stilled in the customer by those cus- 
tomers who have been victimized by 
unethical persons. 
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;,CIRCUIT COURT 
Admiral 21W1 - Contrast Control 
Action 

The Admiral 21W! has several inter- 
esting circuits. Figure 1 shows an un- 
usual biasing method for the sync 
stripper. The cathode of the video 
amplifier and the cathode of the 
stripper are both connected to opposite 
sides of the contrast control. The arm 
of the control is grounded. As the 
contrast control is varied the bias on 
both the video amplifier and the sync 
stripper are changed in opposite direc- 
tions. 

The composite signal is fed to the 
grid of the 12AU7 stripper tube from 
the plate of the video amplifier. The 
plate of the 12ÁU7 is at approximately 
40 volts due to the voltage divider ac- 
tion of R74 and R75. 

The video amplifier is a GAC7 whose 
plate is d -c coupled to the cathode of 
the CRT. The sync is taken off the 
video amplifier plate load through 
the network consisting of L19 and R94. 
The signal is coupled to the grid of the 
stripper through R37 and R38 paral- 
leled by C80 acting as a double time 
constant noise discriminating circuit. 
The plate voltage of the stripper is 
so low that its output will compress the 
top of the sync pulse and any noise 
whose amplitude is greater than that 
of the sync pulse. 

r 
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Fig. 2-(a) Cutoff obtained by con- 
trast control setting. (b) Cutoff ob- 
tained by bias built up across 2.2 meg 

grid resistor. 
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Fig. I --Partial schematic of Admiral 21 W I sync stripper. 

Now let us see how the contrast con 
trol works. In a weak signal area the 
contrast control is set for minimum 
video amplifier bias. This sets the 
stripper at a high bias. The signal in- 
put is set so that the video information 
falls in the cut-off region. See Fig. 2a. 

In a strong signal area the video con- 
trast control is set for maximum re- 
sistance. This places the cathode of 
the stripper at or near ground poten- 
tial. Under these conditions the grid 
resistor (2.2 meg.) draws grid current. 
The bias set up by this current flow 
cuts the tube off. The RC time con- 
stant of the coupling condenser and the 
grid leak condenser keeps the tube 
cut-off such that only the sync pulse 
amplitude is sufficient to bring it back 
into conduction. 

Another aid in noise suppression is 
the design of the third video if am- 
plifier (Fig. 3). Usually the coupling 
transformer load resistor is in the grid 
circuit. In this case it is in the pri- 
mary circuit and the grid of the fol- 
lowing stage goes to ground through 
the secondary only. The purpose of 
this is to present a low dc impedance 
to any noise which might have been 
generated in the previous stages. This 
stage does not go back to the agc line. 
The bias of the stage is derived from 
the cathode resistor which is by-passed 
for rf. 

Philco RF -71 Chassis - Noise 
Suppression and Sync Gating 

The Philco RF -71 Chassis (Fig. 
4) has a noise suppression and sync 
gating system which is very unusual. 
The operation of this circuit depends 
largely on a well known but in- 
frequently used fact. This is that sharp 
random noise pulses have a very large 
high frequency content. 

In the circuit under examination 

[Continued on page 721 

Fig. 3-Partial schematic of 3rd vid3o 
if amplifier. 
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TRADE LITERATURE 
. 

Filling a definite need is a down-to- 
earth, comprehensive, 8 -page transistor 
manual being offered free by CBS-Hy- 
tron, of Danvers, Mass., electronic tube 
division of the Columbia Broadcasting 
System, Inc. Profusely illustrated, the 
CBS-Hytron Transistor Manual is in 
three parts; theory, data, and applica- 
tion. Contained are nine different basic 
transistor applications. Both point -con- 
tact and junction transistor operation 
are explained by vacuum -tube analogy. 
Also clearly described are conduction 
by "holes," and P -N -P and N -P -N tran- 
sistors. 

* * 

Allied Radio Corporation, Chicago, 
distributors of electronic parts and 
equipment, announce the release of 
their 1954 general catalog. Allied's 
new catalog contains 268 pages listing 
over 20,000 items. The new Catalog 
(No. 135) is available free on request. 
Write to Allied Radio Corporation, 
100 N. Western Ave., Chicago 80, Illi- 
nois. 

* * * 

A new 4 -page brochure on Piston 
type variable trimmer capacitors for 
industrial, military, experimental and 
radio trade requirements-form No. 
220, is available to engineers, purchas- 
ing agents and electronic parts jobbers 
simply by writing the JFD Electronics 
Division of the JFD Manufacturing 
Company, Inc., 6101 16th Avenue, 
Brooklyn 4, New York. 

* * a 

A brand new 30 -page illustrated 
booklet describing the entire VEE-D-X 
line of uhf and vhf antennas and ac- 

cessories is now available from La- 
Pointe Electronics, Inc., Rockville, Ill. 
Some thirty-six different products, in- 
cluding the company's new Antenna 
Rotator, are pictured and compre- 
hensively described in this handy, wal- 
let -size guide to the VEE-D-X line. 

* * * 

Ram has published its 1954 Replace- 
ment Components Manual. For further 
details, write directly to Ram Elec- 
tronics Sales Co., Irvington -on -Hudson, 
N. Y. 

* * * 

Workman TV, Teaneck, New Jersey, 
issuing Bulletin 5-716-C and 5-717-C, 
giving information application and op- 
erating data of their new Model 5TV4 
"B" Plus Booster. 

. 
A new TV capacitor replacement 

supplement designed especially for use 
in new TV areas is now offered as an 
invaluable aid to service technicians 
in locations where TV is just opening 
up. This handy card is punched for 
easy wall hanging and has a large area 
for Sprague distributor's imprint. The 
new free TV capacitor supplement 
C-451 is available from Sprague dis- 
tributors everywhere-further informa- 
tion may be obtained from Sprague 
Products Company, 71 Marshall Street, 
North Adams, Mass. 

* * * 

G.E. is making the widest possible 
distribution of a 17 -page pamphlet en- 
titled "Quick Facts About Color Tele- 
vision." Almost every question which 
may be asked by the consumer about 
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color television is answered in this 
pocket-size booklet. It deals with cost 
and picture size of color TV. It ex- 
plains, thoroughly, what is meant by a 
compatible color TV system and how 
the NTSC color system works. It out- 
lines changes which may be expected in 
TV programs and answers the ques- 
tion: "Are The Broadcasters Ready 
For Color?" The booklet concludes 
with a discussion of why the color tube 
is a major problem and delves into the 
question of color converters. 

* * * 

The latest Federal Television Picture 
Tube Data Book is available upon re- 
quest by writing to the Vacuum Tube 
Department, Federal Telephone and 
Radio Company, 100 Kingsland Road, 
Clifton, New Jersey. 

* * * 

The first edition of the 1953 Stancor 
TV Transformer Replacement Guide is 
now available. 

Transformer rep la&cincut informa- 
tion on over 5,600 TV models and 
chassis, including many 1953 models, 
has been compiled for this edition. It 
covers 101 brands of TV sets in alpha- 
betical order, by model and chassis 
number. This useful guide is available 
without charge from the Chicago. 
Standard Transformer Corporation, 
Standard Division, Addison and Elston, 
Chicago 18, Illinois. 

* * * 

TV Picture Tube Components are 
described in a four -page booklet. Also 
included is a description of stranded 
tungsten coils and filaments for vacuum 
metallizing. They are used in the alu- 
minizing of picture tube screens. The 
booklet is available on request from 
the Tungsten and Chemical Division, 
Sylvania Electric Products Inc., To- 
wanda, Pa. 

* s 

Astron Corporation announced the 
availability of its new catalog supple- 
ment, AC -3A for its expanded line of 
twist -prong electrolytic capacitors. The 
new supplement provides complete list- 
ings of catalog numbers, capacitance 
and voltage ratings, case sizes, and list 
prices of all standard twist -prong ca- 
pacitors to fulfill every radio and tele- 
vision replacement need. Copies may 
be obtained by writing Astron Corpora- 
tion, 255 Grant Avenue, East Newark, 
New Jersey. 

* * * 

This new fourth edition of "Radio - 
Iron Designer's Handbook" thoroughly 
covers the design of radio and audio 
circuits and discusses in detail, from 
the viewpoints of theory and practice, 
the design considerations necessary for 
the proper use of electron tubes and 
circuit components. It includes 1,000 
illustrations, bibliographies and ref- 
erences totaling more than 2,500 items, 
and an extensive 50 -page index contain- 
ing 7,000 entries. 1522 pages, 834 x 5% 
inches. $7.00. Edited by F. Langford - 
Smith this book is printed in U.S.A. 
(1953) by Radio Corporation of Amer- 
ica. Harrison, New jersey. 

* * * 

Channel Master Corp.. Ellenville, 
New York, has announced publication 
of its "TV Antenna Handbook for 
VHF and UHF." The "Antenna Hand- 
book" is a 12 page manual illustrating 

[Continued on page 72] 
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PERSONNEL 
NOTES 

Meet the key men responsible for the manufacture and 

distribution of servicemen's products. 

Commander R. H. G. Mathews 
has been named executive vice 
president of Burton Browne Ad- 
vertising, Dr. Burton Browne, 
head of the agency, announced. 
The agency serves many clients 
in the electronics industry. A 
pioneer in the field of radio and 
electronics, Comdr. Mathews was 
one of the founders and direc- 
tors of the American Radio Re- 
lay League and, with K. E. 
Hassel, formed the Chicago 
Radio Laboratories, which sub- 
sequently became the Zenith 
Radio Corp. 

The appointment of Isadore 
Weber as Vice President in 
charge of sales was announced 
by C -B -C Electronics Co. Inc., 
manufacturers of Picboost Tele- 
vision Picture Tube Brighteners. 
Before joining the C -B -C or- 
ganization, Mr. Waber was Ad- 
vertising and Sales Promotion 
Manager for the Radio Electric 
Service Co., distributors .of elec- 
tronic parts and equipment in 
Philadelphia. In his new post he 
will have charge of the com- 
pany's sales and advertising 
program. 

Paul G. Mathes has joined the 
staff of Trio Manufacturing 
Company, Griggsville, Illinois. 
as Advertising Manager, accord- 
ing to an announcement by .1. 
L. Wade, General Manager. Mr. 
Mathes, comes to Trio from the 
Industrial Design section of In- 
ternational Harvester's Refri- 
geration Division, Evansville, 
Indiana. Mr. Mathes attended 
Illinois University where he was 
graduated with honors in 1951 
with a Bachelors Degree in In- 
dustrial Design. 

Mr. Webster E. Barth, Gen- 
eral Sales Manager of IaPointe 
Electronics Inc., manufaaeturers 
of the Vee-D-X line of TV an- 
tennas and accessories, :announ- 
ces the appointment of W. 
Ward Willett as Advertising 
Manager. Mr. Willett was form- 
erly Sales Promotion Manager 
of the Piax Corporation. At the 
same time, Lincoln N. Kinni- 
cutt, formerly director of adver- 
tising and public relations, was 
named Assistant to the General 
Sales Manager. 

Transvision, Inc., New Ro- 
chelle, New York announces 
the designation of David Gnes- 
sin as Educational Director. Mr. 
Gnessin has had many years of 
experience in this field, being 
the editor of the current Trans - 
vision Television Kit Instruc- 
tions. Mr. Gnessin's greatest 
popularity is due to his editor- 
ship of Television Notes maga- 
zine for the past 4 years, 
circulated among television ser- 
vicemen. 

Howard W. Sams has an- 
nounced the appointment of 
Joseph H. Morin as Sales Pro- 
motion Manager of Howard W. 
Sams & Co., Inc., Indianapolis, 
publishers of Photofact service, 
electronic technical manuals and 
books. "Mr. Morin's wealth of 
experience and wide acquantance- 
ships in the electronics distribu- 
tion, sales and sales promotion 
fields qualify him admirably for 
the new assignment he is under- 
taking with Howard W. Sams 
& Co., Inc.," Sams said. 

Sheldon Rutter, one of the 
country's foremost designers, 
has been retained by Channel 
Master Corporation to do all 
product design and will also 
serve as a packaging and art 
consultant. In announcing Mr. 
Rutter's appointment, Harold 
Harris, Channel Master's Vice 
President in Charge of Sales 
and Engineering, stated, the ap- 
pearance of a product and the 
nature of its package must be 
considered to make them more 
appealing to the ultimate con- 
sumer. 

--> 

Martin W. Krenske has been 
named assistant sales manager 
for the Edwin I. Gutham Com- 
pany of Chicago. Mr. Krenske 
formerly was the industrial 
sales manager of the Standard 
Transformer Corporation of 
Chicago. Following his gradua- 
tion from Northwestern Univer- 
sity in 1949, Mr. Krenske 
joined Standard as a member of 
the sales staff. A year later he 
was promoted to industrial 
sales manager, a position he 
held until his recent resigna- 
tion. 

-> 

Frank J. Powers has been 
named head of the Industrial 
Engineering Department of 
CBS-Co.umbia Inc., it was an- 
nounced recently. Mr. Powers 
held a similar post at the Burn- 
dy Engineering Company and 
also has had managerial posts 
with Federal Radio & Telephone 
Co., and the Sperry Gyroscope 
Co. A graduate of Union Col- 
lege in electrical engineering, 
Mr. Powers also attended N.YU. 

Harry N. Reizen, Managing 
Director of Audio Fairs, and 
Advertising Manager of Service 
Dealer magazine predicts that 
"Audiorama-1953" held Oct. 
14 thru 17 at the Hotel New 
Yorker will be a revelation to 
hi-fi enthusiasts and servicemen. 
The Audio Fairs in New York 
and Los Angeles have introduced 
to the public better listening 
habits-and from this step on- 
ward the servicemen will be 
called upon to keep equipment 
in better shape, audio and 
soundwise. 
E- 

Pyramid Electric Company, 
capacitor manufactures of 
North Bergen, New Jersey, an 
nounces the appointment of Jon 
Starr as Assistant Sales Man- 
ager, Manufacturers Division. 
Mr. Starr who has been inti- 
mately associated with the capac- 
itor industry since 1939, brings 
to Pyramid Electric Company 
considerable experience in botls 
engineering and sales. 
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Tiff FAMO4$ WAY ANTENN. 

Repairack 
.IFD Manufacturing Co., Inc. has 

introduced a practical tool for the 
servicing bench. Some of the out- 
standing features of "Repairack" 
are that it holds television, radio 
and phono turntable chassis up to 

200 lbs. securely in place; pivots 
freely to permit easy access to far- 
thest corners of set; fully adjustable 
up to 32" in length for accommodat- 
ing practically every size chassis; 
protects tubes and components from 
damage while being serviced. 

Picture Tube Extension Cord 
l' -11-C Electronic Co. Inc., 1310 

Callowhill Street, Phila., Pa. is now 
in production on their new Pichoost 
TV Picture Tube Extension Cord. 
This cord permits the service dealer 
to test picture tubes or chassis when 
either is outside the TV cabinet. 
It is also used for TV conversion 
work, and for hi-fi installations in- 
corporating a Ty receiver. The list 
price has been established tu $2.25. 

Vibrator Tester 
An important addition to th 

auto radio serviceman's work bench 
is the new Mallory 12VTID Vibrator 
'Pester now being product d by P. R. 

Mallory & Co. Inc. of Indianapolis. 
The 12VTID will test directly. with- 
out adaptors, either 0 or 12 volt 
vibrators of the most popular types 
and all auto radio vibrators used 
since 1910. Overall dimensions of 
the 12VT1D are: G"a'a' hieh, 10''1;" 

wide and 51f" deep. Shipping weight 
is approximately eight Pounds. 

"Flash -Beam" Indoor 
Antenna 

Brooklyn Television Co., Inc. has 
announced production of their new 
1053 "Flashbeam" antenna designed 
for use in average or fringe areas. 
Its beautiful heavy swivel cut -glass 
base revolves 1811° for easy orienta- 
tion and compliments the decor of 
any home. P'or full details, write 
directly to the manufacturer, 72 

Steel en Street. Ileooltlyn 5, N.Y. 

Cathode Ray Oscilloscope 
A ne ce t I. o i'ion cathode ray 

oscilloscope has been announced by 

The Hickok Electrical Instrument 
Ca. Priced at only $129.50, this 
scope features a frequency range 
from 0.5 cycles to 71111 EC, down :1 

ill,. It has excellent stability, no 
drift, less than 141, tilt, and les, 
than 244- overshoot. A unique fea- 
ture of the scope is that a dual 
fuse is provided so that th B -plus 
line is entirely fused. 

Full -Focus Deflection Yokes 
The Rogers Full -Focus Deflecti io 

Poke is a product of Rogers Elec- 
tronic Corp., and is individually 
tested electrically and mechanically. 
Each coil is precision -wound, im- 
pregnated and baked to insure top 
performance and extra long life. 
The use of a ferrite core assures 
maximum high voltage efficiency 
and reduced operating temperature. 
Each yoke is supplied with color 
coded leads, circuit diagram, and 
matched network, 

Coin -TV Set 
Transvision, Inc. of New Rochelle, 

N.Y. has just released its new model 
C-1 Coin -TV Set. The set has 20 

tubes with oversize chassis on 

straight A. C. operation. Picture 
size is straight 17" rectangular. 
black -faced screen. No bodge -Dodge 

hay -wire connection on bolting a 

coin -box to any set, this is a specifi- 
cally designed unit built to bear the 
brunt of coin -box abuse. The coin - 

boxes are durable trod easy to oper- 
ate, providing r_ hour entertainment 
for 25 cents. 

New UHF Antenna 
A new bow -tie with reflector uhf 

antenna has been introduced by 

Snyder Manufacturing Co., of Phila.. 
l'a. Covering channels 11 to 83. 

coded the UHF -0, the antenna is of 

collapsable space -saver design and 
is factory Preasscrnbled. The Snyder 

UHF antenna has diamond em- 

bossed aircraft aluminum elements, 
an all welded heavy duty reflector 
screen and single Il -bolt installir- 
1 ion. 

Guy -Wire Tightener 
The "Guy -Tito," a new guy -wire 

tightener, introduced by the Walsco 
Electronics Corporation. By revolv- 
ing the handle included in the hit, 
the serviceman coils and tightens 
the guy -wire evenly with very little 
effort. This is especially valnahle 
where long guy -wires make fast 
and easy tightening essential. The 
Guy -Tit ' is easy to remove, loosen. 
or tiuhl,',r at any time. 

Finco UHF Antennas 
The Finney Company, 4012 St. 

Clair Avenue, Cleveland 3, Ohio, 
are now in the introduction cam- 
paign on their Series 500 antennas, 
designed specifically for uhf and 
constructed on the basic co -lateral 
design. Model features a "snaP-out" 
type screen reflector for ease of 

installation. Extremely narrow pat- 
terns and a high front -to -back ratio 
are features engineered to solve 

difficult ghost problems due to 

neltiple signals. both in the fringe 
area and in close to the station. 
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UMW TUNERS [from page 19] 

pass filter to reject signals below the 
uhf band. 

The last item is important since the 
"Q" of the preselector must be low to 
keep this stage a broadband affair for 
tracking purposes. In all double con- 
version operations the oscillator is 

below the desired rf frequency. There 
is a possibility at the low end of the 
band that the oscillator will combine 
with an unwanted signal which is the 
if frequency difference below it. A 
broadband preselector would permit 
these unwanted frequencies to appear 
at the mixer input. They would then 
mix with the oscillator and completely 
upset the desired picture. A high-pass 
filter which sharply attenuates all sig- 
nals below 470 mc therefore acts to 
keep these undesired signals out. 

Figure 8b shows the output section 
of the 6BQ7 tube. The switch, M-3. 
tunes the output stage or circuit to 
either Channel 5 or 6. This method 
of output tuning has several advantages 
over the fixed 12 mc or 2 channel out- 
put, since with only half of the band - 

Fig. 8a-Stromberg-Carlson antenna 
input circuit. 

width being used the gain can be just 
about doubled. In the 12 me approach 
the gain in the unwanted half is not 
used and therefore wasted. The switch- 
ing arrangement is straightforward. 
The circuit with the switch open (chan- 
nel 6) is tuned for a 6 mc bandpass 
centered at 85 mc. With the switch 
closed the frequency of the tuned dr - 
cuit is lowered to a 6 mc signal cen- 
tered on 81 mc. 

Before we leave this discussion on the 
shorted line type of tuner it would be 
of some interest to examine one other 
circuit design which appears in other 
units of this type. Fig. 9 shows partial 
schematics of the tuning elements of 
the GE and Regency converters. R1 
and R2 in the GE and R1 in the 
Regency serve to damp out the unused 
portion of the line. If this is not 
done there exists the possibility that 
when the shorting bar is close to the 
tube (the high frequency portion of 
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Fig. 7-Schematic of Stromberg -Carlson Converter. 

the band), the unused portion of the 
line if not damped might become reso- 
nant. This could result in a loss of 
energy which could cause the oscillator 
to stop operating at this frequency 
(suck -outs). 

One of the examples of a capacity 
end tuned converter is the Motorola 
TC 101 (Fig. 10). While there are sev- 

eral tuning units of the capacity tun- 
ing type, the Motorola is the most inter- 
esting because in contrast to the others 
the tuning capacity is not of the 
lumped constants type. Note in Fig. 10 
that in the oscillator circuit we find that 
the tank is a series tuned Colpitts type 
circuit. This circuit consists of a coil 
L13, a fixed condenser CL and a vari - 

Fig. 8b-Stromberg-Carlson output circuit. 
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able condenser C.. To find out how this 
circuit works let us look at Fig. 11. 

In Fig. 11 we note that L13 consists 
of a number of turns of metal on a glass 
wall tube with a brass rod through it. 
At its minimum inductance (highest 
frequency), CL consists of the capacity 
of the turns to the brass rod through 
the glass and the capacity between 
turns. C. consists of the end capacity 
between L13 and section B made of 
metallized glass, plus the capacity of 
this second section to tuner core B. 
Note that C, is at a point of minimum 
capacity (highest frequency) with the 
second core out. As the tuning core 
is moved in the direction of fL the 
amount of L13 short-circuited by the 
core "A" is decreased causing the in- 
ductance of L to increase and the fre- 

Fig. 9-(a) G.E. Converter preselector 
damping resistors. (b) Regency con- 

verter simplified. 

quency to decrease. At the same time 
by introducing the heavier section of 
core "B", C, is increased due to the 
smaller space between section B and 
core B. CL does not decrease because 
the distributed capacities remain prac- 
tically constant. The effective capacity 
of CL therefore, is not changed sig- 
nificantly. In fact over the tuning range 
CL can be regarded as constant. We 
effectively have a tuned line whose 
electrical length is changed by means of 
the change in end capacity C. and in- 
ductance L13. 

The preselector is an even clearer 
example of end loading. Fig. 12 very 
roughly shows how this works. The 
area change produced as the tuning 
core is moved in the glass tube acts as 
a variable inductance. At the higher 
frequency, the position of the tuning 
core can reduce the inductance suf- 
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2700 

VI 

6AF4 
UHF OSC 

175 

18K 

TEST 
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Fig. 10-Partial schematic of Motorola TC 101 Converter. 

ficiently to obtain the desired high fre- 
quency. At the mid range the wall of 
the tube and the rod are shaped so 
that the capacity is increased by bring- 
ing the wall and rod closer. At the 

frequency needed. A loading capacitor 
is added across the inside of the cavity 
bringing the cavity resonance close to 
the high end of the uhf band. A 
plunger rod which can vary the amount 

L13 (METAL SPIRAL) _- 

\ . 

< SECTION B 

W. ir4 "9.S %/////. %0YI /9. % //HI 

WM: H %/ %//. %/////. I %///iL me 

GLASS WALL 
TUBE 

CORE CORE °B" 

fh 

Fig. 11-Physical construction of TC 101 converter oscillator coil. 

low end the face of the core adds ca- 
pacity to the end wall. 

The converters made by the Radio 
Receptor and Granco Companies (Fig. 
13), are excellent examples of the 
resonant cavity type of tuning unit. 
As explained previously, the dimen- 
sions of the cavity are designed so that 
the cavity resonates above the highest 

of capacitive coupling between the 
two "plates" of this capacitor is the 
tuning device. Cl and C2 are air gap 
mica trimmers which adjust the track- 
ing of the three tuned circuits. Coup- 
ling between cavities is accomplished by 
means of coupling loops. The shape 
and depth of penetration of these loops 

[Continued on page 74] 

ANT. 
TUNING 

CORE SHORTING SPRINGS 

TO MIXER CRYSTAL 

/ I 

Fig. I2-Motorola TC 101 Preselector. 
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New Antenna Most 
An all -new antenna mast, fea- 

turing a unique safety device called 
the "Third Hand," which permits 
one -hand extension, has been de- 
veloped by Channel Master Corpora- 
tion. Another feature is the Step -Up 
Key, a metal stamping that makes 
for fast, simple mast indexing. This 
key automatically extends each 
mast section for elevation. Beaded 
safety rings keep the mast sections 
completely inter -locked and con- 
centric at all times. 

New Hi-Fi Ensemble 
Regency has introduced a new 

professional high fidelity ensemble 
that consists of three separate 
units: a pre -amp -equalizer, a power 
amplifier and the power supply, 
All units are non -hygroscopic, pro- 
viding complete protection against 
all adverse effects of moisture. Each 
unit is individually calibrated and 
each has an individual response 
curve which is supplied with the 
ensemble. 

"Vari -Con" TV Antenna 
Falcon Electronics, Co., 2003 

Cedar Street, Quincy, Ill., announ- 
ces a antenna so constructed that 
it provides all channel coverage, yet 
is easily peaked for top perform- 
ance on any channel range, vhf 
or uhf. Easy to ensemble, one 
need only open the antenna like an 
umbrella and tighten the wing nuts. 
Butterfly springs snap the elements 
into position and lock them secure- 
ly. 

"Rotaxial" Cables 
Community T'V systems require 

cables which give exceedingly low 
radiation losses and consistent peak 
performance over the entire vhf 
range. Rotaxial cables are con- 
structed for this use in both Double 
Braid-Single Jacket, and Double 
Braid-Double Jacketed Types. For 
advice on how to properly use 
"Rotaxial" cables, and prices, write 
to U.S. Wire and Cable Corp., Prog- 
ress & Monroe Streets, Union, New 
Jersey. 

UTL Products For Radio-TV 
United Technical Laboratories in- 

troduces a TV Cross Over Network 
designed to permit the use of uhf 
and vhf antenas with a single lead- 
in : an Interference Filter of the 3 - 

section high pass type for use be- 
tween the transmission line and a 
TV receiver. A 2 receiver coupler 
for operation of 2 TV receivers 
from a single antenna : and a va- 
riable Inductance Kit, consisting of 
S permeability tuned coils, cali- 
brated within 5 , limits. 

Rectifier -Magnetic Devices 
A small, compact and inexpensive 

single phase bridge rectifier, Type 
D-3575, has been developed by In- 
ternational Rectifier C-rperation, 
El Segundo, California, for the 
operation of magnetic devices such 
as relays, solenoids, and electric 
counters. The unit is designed for 
use directly from 117 volt AC sys- 
tems and is rated to deliver an 
output of 9 watts at 90 volts DC, 
continuous duty. 

New Front End Chassis 
Branco Products, Inc. announces 

the production of new front end 
chassis for all -channel uhf recep- 
tion. Termed "Hideaway" unit, it 
is adaptable to any TV chassis for 
the purpose of obtaining built-in 
uhf reception. The Model UJ5, is 
recommended for fringe area recep- 
tion, tunes the entire uhf band 
utilizing three coaxial tuned cavity 
elements, two as preselectors and 
one controlling the local oscillator. 

Reversing Polarity Switch 
Pomona Electronics Company has 

introduced the Peco Model MS -1 
Meter Reversing Polarity Switch to 
assist the radio and electronics 
technician. It is designed to reverse 
polarity when making circuit tests 
without removing test lead to meter 
and can be instantly attached by 
plugging into test lead holes on 
Simpson Tester Model 260 for which 
it is exclusively designed. 

Production Of Toroids 
F. W. Sickles announces that 

their long experience in coil produc- 
tion techniques are now being ap- 
plied to toroidal winding problems. 
Sickles facilities are offered to in- 
dustry for high volume winding of 
toroidal coils to tight inductance. 
balance and "Q" tolerances: preci- 
sion wave filters on communication 
networks : pulse transformers : mag- 
netic memory units and magnetic 
amplifiers. 

Circuit Testing Clip 
A fully -insulated alligator clip 

that greatly facilitates the testing 
of live circuits in television and 
radio receivers has been brought out 
by the Insuline Corporation of 
America, 3602 -35th Avenue, L.I.C. 
1, N.Y. The spring -loaded jaws, 
which are actuated by a thumb but- 
ton in the body of the clip, hold 
firmly on conductors up to 1/4 inch 
in diameter. Connection to the clip 
is made with standard banana 
plugs. 

All -Purpose Microphone 
Shure Brothers announces the 

new, all-purpose Model 777 "Slim - 
X" Crystal Microphone. Designed 
to provide good -quality voice and 
music reproduction, it can be used: 
en desk or floor stand, mounted on 
a swivel adapter: in the hand 
around the neck, with a lavalier. 
Technical information: smooth fre- 
quency response60 to 10,000 c.p.s. 
special -sealed crystal element-for 
long operating life: high impedance: 
7' single -conductor cable, disconnect 
type. 

New Rotator Connectors 
A new series cf plugs and socket, - 

for connecting 4, 5 and S -wire ro- 
tator cables is now offered the 
trade by Mosley Electronics, Inc. 
The rotator connectors are preci- 
sion molded of polystyrene and are 
solderless and, in addition, the 
line plugs and sockets p. ssess a 

unique design feature that elimi- 
nates the need for individual set 
screws. Connectors are designed for 
either flat or round multi -wire cable. 
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Your BEST antenna buy 
for channels 2 to 83! 

0 
`CONICAL -V -BEAM"' 

* UNIFORMLY HIGH GAIN * EXCELLENT DIRECTIVITY * AUTOMATIC TRANSITION 
FROM UHF TO VHF * HIGH SIGNAL-TO- 

NOISE RATIO * ALL ALUMINUM 
RUGGED CONSTRUCTION 

*REGISTERED 
TRADEMARK 

INSTALL ONE ANTENNA, ONE TRANSMISSION LINE-Full UHF and VHF reception. The Telrex 
Duo -Band extends the famous "CONICAL -V -BEAM" principle The addition of two supplemen- 
tary V splines ccmpacts and adds in -phase the higher frequency signals. 

AUTOMATIC, PERFECT TRANSITION FROM VHF TO UHF-No "lossy" filters or isolation networks 
are employed in the Telrex design. Both UHF and VHF signals are picked up at the same cone apex. 

.. 
G>; 
. Ask the 

SE ÁÑ! 

ONLY A SINGLE TRANSMISSION LINE IS REQUIRED - Duo -Band provides uniformly high gain 
with one major lobe, channels '; to 83 and actually improves reception on channels 7 to 13. 

ASSURES HIGH SIGNAL-TO-NOISE RATIO ...FREE FROM GHOSTS - Excellent directivity on 
AS Me 

VHF and UHF. A clear, unidirectional pattern makes Duo -Band the perfect array for reception R 
near or far. CUSÌO 

E 

DUO-BAND features include all aluminum rugged design, bight weight. 
Practical design can be used single bay or stacked for increased sensitivity. 

60 Models Available to meet 
every Antenna Requirement. 
Write for Illustrated Catalog on 
the Complete TEEREX Line. 

"CONICAL -V -BEAMS" are pro- 
duced under Re -issue Patent 
No. 23,346. Canadian and 
Foreign Patents Pending. 

SERVICE MEN! Modify exist- 
ing "CONICAL -V -BEAMS" with 
DUO -BAND! Existing antennas 
can be modified to operate 
efficiently on channels 2 to 83 
by means of the new Telrex 
Modification Kit. 

ASBURY PARK 5, N. J. 

Originators and Manufacturers of "CONICAL -V -BEAMS" - insist on the Original! Look for the Telrex Trademark. 
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TRADE FLASHES 
[from page 10] 

tube promotion package, developed 
for service dealers to tie in closely 
with national advertising for the 
tubes, was recently announced by the 
G -E Tube Department. "This package 
will enable the service dealer to take 
advantage of the growing consumer 
demand for aluminized tubes," said 
G. A. Bradford, manager of advertis- 
ing and sales promotion for the Tube 
Department. 

TV Sales Increase In June 
Retail sales of television sets in 

June increased substantially from the 

level of May while radio sales declined 
between the two months, the Radio - 
Electronics -Television Manufacturers 
Association reported. During June, 
431,089 television receivers were sold 
at retail while 449,116 radios, exclud 
ing automobile receivers, moved 
through retail outlets. In May RETMA 
had reported that 244,191 TV sets 
and 716,407 radios were sold through 
retail stores. For the first six months 
of this year, the RETMA retail re- 
port showed sales of 2,775,900 televi- 
sion receivers and 3,017,196 radios. 

Trio Adds New Addition 
A modern addition to the Trio 

Manufacturing Company plant at 

JUMP ON THE 
HI-FI BAND WAGON 

...WITH THE MOST EXCITING, 

FAST -SELLING ITEM OF THEM ALL 

THE 

iRCHll/ll 
HIGH COMPLIANCE 

Diamond Cartridge 
Dollar for dollar, this amazing new cartridge gives 
Hi-Fi fans a bigger value than any other component 
you can sell them! A radical departure from conven- 
tional cartridge design, it achieves extreme low mass 
of stylus assembly, smooth linearity of extended 
range, and the ultimate in HIGH COMPLIANCE - 
freedom of stylus to yield to rapid undulations of 
sensitive microgroove recordings. Says the noted 
Record Reviewer, B. H. Haggin, The Nation: 

"One listens to the * and hears what 
seems as good sound as anyone could want. 
One listens then to the Fairchild and is 
amazed at the new purity of sound ... clarity 
... cleanness of definition ... greater distinct- 
ness of orchestral texture all of which add 
up to something fabulously beautiful!" 

In the entire Hi-Fi field, there is no better value than 
the Fairchild 215 Cartridge! Jump on the Hi-Fi Band 
Wagon-order NOW for immediate delivery! 

////¡f/// 
*well-known make of cattridge 

' 

Mall 
EQUIPMENT 

SERIES 
215 

155th St. & 9th Ave., Wnitestone, N. Y. 

Manufacturers of the World's Finest Professional Sound Equipment 

VISIT US AT THE AUDIO FAIR. HOTEL NEW YORKER, OCT. 

Now ONLY 

*3750 
with finest diamond 
stylus for 33, 45 or 

78 rpm records 

... brings these 
Exciting 

Improvements: 
* New shades of tone 
color from fine 
recordings! 
* New clear timbre in 
high volume piano 
chords! 
*Rich low -fre- 
quency tones never 
previously heard! 
* Needle talk, record 
hiss, base concentra- 
tion caused by arm 
resonance - reduced 
to a new low low! 
* Stylus wear vastly 
reduced, record qual- 
ity preserved! 
* And above all - 
TRACKING DISTORTION 
ELIMINATED! 

14-17. 

Griggsville, Illinois, has just been com- 
pleted. These new facilities add 24,000 
square feet of manufacturing space. 

Also added was a new laboratory 
which will be devoted to product re- 
search, testing, development and im- 
provement. 
Schulman Heads RETMA Service 

Committee 
H. J. Schulman of the Allen B. Du - 

Mont Laboratories, Inc., has been ap- 
pointed Chairman of the RETMA 
Service Committee, according to an 
announcement by the Radio -Electron- 
ics -Television Manufacturers Associa- 
tion. Mr. Schulman ,succeeds R. J. 
Yeranko, of The Magnavox Co., as 

Chairman of one of RETMA's most 
active and progressive groups. The 
Service Committee, through coopera- 
tion with Better Business Bureaus, has 
done much to improve relations be- 
tween television set owners and ser- 
vicemen. The new Vice Chairman of 
the Committee is John F. Rider, of 
John F. Rider Publisher Inc., who 
succeeds F. B. Ostman, Capehart- 
Farnsworth Corp. 

ELI Reports Success In TV Service 

Campaign 
Albert L. Maillard, President of the 

Electric League of Indianapolis, Inc., 
revealed recently the city's successful 
campaign for television servicing. 
Starting about two months ago with 
a nucleus of five major television ser- 
vice companies who were anxious to 
raise the standards of television service 
in Indianapolis, the ELI engaged the 
cooperation of utility companies. 
distributors, television stations, and 
dealers in an educational program. 
Service managers of distributor organi- 
zations have been induced to join the 
television servicing committee to act 
as unofficial policemen in the group 
that now numbers 20 service compa- 
nies. 

An intensified program combining 
window exhibits, a television program, 
and newspaper advertising publicized 
the training and financial investment 
reliable companies needed as well as a 
list of ethical standards they practised. 
This educational approach has helped 
consumers understand the reason for 
the high cost of TV maintenance. 

Robot Tube Used 

To Extend TV Tube Life 
An electronic "guinea pig" is being 

employed in RCA's Lancaster (Pa.) 
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rs-. .._ 

SN -12 

Replacement 
Banding Kit 

PM -10 
Improved with 

drop lock feature 

In addition to its exten- 
sive regular line, here 
are illustrated 

great new products, from 
the one company that 
gives you the most com- 
plete quality line of 
antenna mounting ac- 
cessories: 

GR-1-Guy Ring 

PFM-30-Peak & 

Flat Roof Mount 

PFM-60---Peak & 

Flat Roof Mount 
(Rotating Type) 

PM-10-Saddle 
Mount 
SN-SO-"Snap- 
in" Type Chim- 
ney Mount * 
SN-12-"Snap- 

in" Wall Bracket. 
Also available in 
6", 15", 18", 
24". 
GND-Ground 
Rod -4'-6'-8' 
EM-1-Eave 
Mount 
Replacement 
Banding Kits (3 
standard kits to 
fit all chimney 
mounts) 

South River Also Makes: 

Chimney Mounts * 
Wall Brackets 

Universal Roof Mounts 

Swivel Flat Roof Mounts 

Chimney Mount Exten- 

sions (for extra large 

crown chimneys) 

Eave Mounts 

Large Mast Adapters 

Screw Eyes 

Mast Stand-offs, Snap- 

ons 

Guy (lamps-Guy Rings 

Banding 

Electronic Hardware 

All South River Chimney Mounts are Available in 
Stainless Steel Banding 

*U. 5. Pot. 2482575 

Write immediately for your copy of South 
Rivet's new 1953 catalog, just off the press. 
Illustrated is the most complete line of the 
most ingenious and the easiest to install 
antenna mounts in the industry. 

SOUTH RIVER METAL PRODUCTS CO., INC. 
South River, New Jersey 

Pioneer manufacturer and outstanding producer 
of the finest line of antenna mounting acces- 
sories in the television industry. 

GND 

GR -1 

PFM-60 
drop lock feature 

IN CANADA-A. T. R. ARMSTRONG CO., TORONTO 
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picture -tube plant to help produce a 

new video tube that will provide a 

sharper picture and longer life than 
those made by conventional methods. 
The "guinea pig" consists of a sample 
tube with five thermocouples attached 
outside. These arc, in turn, attaclied 
to an electronic potentiometer-a tem- 
perature measuring instrument de- 
veloped by hi )I1C\ Will. 

Western Market Study On 

Tubes Completed 
In a few years. the western market 

will have upwards of .i 1,000,000 TV 
set saturation and a picture tube re- 
placement business of approximately 

1,000,000 annually, according to a 
study completed recently by Pioneer 
Electronics Corp. A 6 -year study of 
the replacement market shows that the 
life of the average picture tube is in 
excess of 2 years. This means, conserva- 
tively speaking, a 4,000,000 tube re- 
placement market every 2 to 4 years. 

THE i%NSWER MAN 
[ from page 42] 

changed in later runs to make use of 
a 6H6 tube. 

The improvement by incorporating 
the 6H6 circuit is shown on the sche- 

2U q easeese Potoderd í« Small e a«uye ? 

WHEN YOU CAN STACK IT IN $$$ 

Dealers and TV Service 

Organizations selling 

DAVIS SUPER -VISION 

ALL -CHANNEL TELE- 

VISION ANTENNAS do 

count their PROFITS IN 

DOLLARS SUPER ! insioN 
Trade Mark Reg. 

SOLD TO YOU WITH A MONEY -BACK GUARANTEE 

DON'T WAIT ! ... Get the "BIG DOL- 

LAR PROFIT FACTS" from our Job- 
ber's Salesman in your area. We 
will get him in touch with you. 
USE THE COUPON. 

BUILT BY AMERICA'S FASTEST 
GROWING ANTENNA MANUFACTURER 

Copyright 1953 

DAVIS ELECTRONICS 
BOX 1247, Burbank, California 

SIRS: RUSH INFORMATION TO ME AS CHECKED: 

D Send Complete Information and Technical 
Data on New SUPER -VISION ANTENNA. 

['Send Name and Address of NEAREST JOBBER. 

Name 

Street 

City State 

SD -4 

matit for the A-2 series, for Model 
3007 and consists of the following 
changes: 

a. Remove the 1 megohm grid re- 

sistor from between the grid and 
B minus. 

b. Disconnect the junction of pin 
#3 and #8, the plate and 
cathode, of the 6H6 tube. 

c. Install from pin #3 of the 6H6 
tube a -170K resistor to B minus. 

d. Connect a I megohm resistor 
from pin #3 to pin #4 of the 
6H6 tube. 

e. Connect a .05 N.f condenser from 
pin #3 of the 6H6 tube to pin 
#1 of the 12SN7 sync amplifier. 

In reference to the second problem, 
the Air Marshall Corporation is no 
longer in operation. However, the 
schematic for the Air Marshal 17" 

television receiver is available from 
John F. Rider Publisher Inc., -180 

Canal Street, New York 13, N.Y. in 

either the Tek -File for $2.00 or indi- 
vidually for $1.50. The Tek -File is 

number 43A. 

It would have been very helpful if 

your letter had mentioned whether 
the hum being experienced occurs on 
station or off station or both. Also if 

you had stated whether the hum was 
present in the minimum volume posi- 
tion of the volume control. It is even 
important to know whether the hum 
is present in the picture, raster or 
both. 

The first step would be to replace 
the FM detector tube, 6BN6, as this 
tube is very likely to be the cause of 
the 110111. 

The possibility exists that the local 
oscillator is out of adjustment if the 
hum is present on only one channel. 

However, if the hum is tuneable, on 
channel, investigate the local oscillator 
tube and replace it. In fact it is most 
important that all the tubes be sub- 
stituted for in the circuits that the 
FM signal passes through. 

Always realize that hum can be due 
to alignment also and if only present 
when a picture is being received the 
FM detector circuit, the sound if am- 
plifiers and the if strip can be the 
cause. 

Consider the power supply if the 
hum is present when the volume con- 
trol is in the minimum volume posi- 
tion and it is more than likely due to 
poor filtering of the B plus voltages. 
Check the electrolytic condensers to 
determine if one of them is open. 

Another possible cause of hum in 
some receivers is the positioning of 
leads near the audio amplifier grid 
circuit. This circuit usually employs 
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VALUE 
for only $5.00 

and 30 Sylvania 
Premium Tokens 

Servicemen! Here's Your Sylvania 

CHEST 
(TUBE AND TOOL) 

lât lzlvaóleS'erviceAidYouve EerS'n,/ 

LOOK WHAT IT HOLDS! 

Tubes, Tools, Test Eqdp- 
ment and as the small prrts 
needed on any home ratio 
or TV service job. 

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

LIGHTING RADIO ELECTRONICS TELEVISION 
In Canada: Sylvania Electric (Canada) Ltd. 

Univers.ty Tower Building, St. Catherine St., Montreal, P. Q. 

Talk about a useful servicing aid ... this 
Sylvania T -N -T (Tube and Tool) Chest 
is really it! Carries more tubes, tools and 
parts than any chest on the market! 

LOOK AT THESE FEATURES: 

Bass and fir plywood case 

Waterproof Du Pont Fabrikoid cover 

Holds 187 receiving tubes 

Lightweight folding aluminum tool and 
parts tray 

Unbreakable plastic handle 

Brass -plated hardware 

Roam for mirror and ohmmeter 

It's a complete, portable service shop! 

ACT NOW ... Offer Limited! 

This chest is now yours for only $5.00 
and 30 Sylvania Premium Tokens. Offer 
good only between August 1st and No- 
vember 15th. See your Sylvania Distrib- 
utor who has these kits now. 

Remember, you get 1 Sylvania Pre- 
mium Token with every 25 receiving 
tubes or with every picture tube you buy. 
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KIESTIER 
Since the most important 
single step in Radio - 
Television Servicing is 
soldering ... it's just plain 
good sense to use the best 
-KESTER SOLDER .. 
Key Name in Solder 
for More Than 50 Years. 

RESTER SOLDER COMPANY 
4201 Wrightwood Avenue Chicago 39, Illinois 

Newark 5, New Jersey Brantford, Canada 

STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 1912, AS AMENDED BY THE 
ACTS OF MARCH 3, 1933, AND JULY 2, 1946 (Title 39, United States Code, Section 233) 
SHOWING THE OWNERSHIP, MANAGEMENT, AND CIRCULATION OF Radio -Televi- 
sion Service Dealer, published monthly at New York, N.Y. for October 1, 1963. 

1. The names and addresses of the publisher, editor, managing editor, and business 
managers are: Publisher, Sanford R. Cowan, 6 Embassy Court, Great Neck, N.Y.; Editor, 
Sanford R. Cowan, 6 Embassy Court, Great Neck, N. Y.; Managing Editor, Samuel L. 
Marshall, 262 Sullivan Place, Brooklyn 25, N.Y.; Business Manager, Sanford R. Cowan, 
6 Embassy Court, Great Neck, N. Y. 

2. The owner is: (If owned by a corporation, its name and address must be stated and 
also immediately thereunder the names and addresses of stockholders owning or holding 
1 percent or more of total amount of stock. If not owned by a corporation, the names and 
addresses of the individual owners must be given. If owned by a partnership or other 
unincorporated firm, its name and address, as well as that of each individual member, must 
be given.) COWAN PUBLISHING CORP., 67 West 44th Street, New York 36, N.Y.; 
Sanford R. Cowan, 6 Embassy Court, Great Neck, N.Y. 

8. The known bondholders, mortgages, and other security holders owning or holding 
1 percent or more of total amount of bonds, mortgages, or other securities are: None. 

4. Paragraphs 2 and 3 include, in cases where the stockholder or security holder appears 
upon the books of the company as trustee or in any other fiduciary relation, the name of the 
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MOVING? 
When you change your address please notify our circulation depart- 

ment as soon as possible. This is to your advantage, since it takes approxi- 
mately 5 weeks io have your stencil changed and duplicate copies cannot 

be sent. Be sure to give your old as well as your new address. 

RADIO-TV SERVICE DEALER 

67 West 44th St. 

New York 36, N. Y. 

a very large grid leak resistor. Any 
leads with heavy magnetic fields asso- 
ciated with them can induce into the 
grid circuit, if positioned near the 
coupling capacitor and grid leak re- 
sistor, a voltage which will be heard 
in the speaker if it is of audible fre- 
quency. This would be very import- 
ant to consider if any leads carrying 
60 cycle voltages, vertical deflection 

COUPLING 
CONDENSER 

LARGE --- 
GRID LEAK 
RESISTOR 

AUDIO 
AMP. 

Audio input circuit. 

voltages or even composite video sig- 

nals are near the grid circuit of the 
audio amplifier. 

There even exists the possibility 
that the AM filtering condenser in the 
FM detector circuit is open. This will 
cause hum when audio signals are be- 
ing detected in the FM detector cir- 
cuit. 

Dear Answer Man: 
I have a little trouble with horizon- 

tal circuits and drive controls and I 
would appreciate it if you will tell me 
in what back issues these circuits have 
been covered. 

Can you also tell me about front end 
adjustments in the house? 

Thank you, 
N. R. 
Brooklyn, N.Y. 

Dear N. R. 
Horizontal deflection circuits are 

delved into very thoroughly by Leon- 
ard Lieberman in the April, May and 
June issues of Radio Television Ser- 

vice Dealer magazine, and by Frank 
De Fina in the July issue. These arti- 
cles very thoroughly cover the horizon- 
tal deflection system and should cer- 
tainly prove well worth the time to 
read. - 

In reference to the inquiry concern- 
ing horizontal drive controls they 
basically set the amplitude of the hori- 
zontal waveform applied to the hori- 
zontal output tube grid. This is usually 
accomplished in a capacity voltage 
divider network as shown in the draw- 
ing. 
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COUPLING 
CONDENSER 

HOR. l 
OSC. W 470 

DRIVE 
'TRIMMER 

HOI,. 
OUTPUT- 

TUBE 

Horizontal drive circuit. 

If it is misadjusted. drive lines will 
appear as a bright vertical line down 
the approximate center of the picture. 

In other cases insufficient drive will 
narrow the picture width. This would 
be the result of the trimmer screw be- 
ing turned clockwise so that too much 
capacity is introduced into the circuit. 
This will bypass a large portion of the 
signal to ground from the control grid 
thereby reducing the drive on the hori- 
zontal output tube. 

It is even possible to adjust the trim- 
mer screws down tight, short circuiting 
most of the signal from the control 
grid with the result that no raster and 
insufficient high voltage is present. 

The proper adjustment of the drive 
control is where the drive line just 
disappears. 

In reference to front end adjust- 
ments, most current receivers have ar- 
rived at either of two types of tuners. 

COARSE ADJ. 
OSC. 

TAKE-OFF 

12 
12AZ7 MMFD. 

B+ 

FINE 
TUNING 

WAFER 
SWITCH 

CHANNEL 
ADJUSTING SCREWS- 

f3 

f2 

r 
ff 

Typical wafer -switch circuit. 

The first is the wafer switch type which 
is quite popular in many manufactur- 
er's receivers. In this tuner the coils 
are usually of the incremental induc- 
tance type. This means that small 
amounts of inductance are added for 
each channel starting at the highest 
channel and adding a small coil for 
each channel lower in frequency. In 
other words a small inductance is taken 
for the highest channel, # 13 and to it 
another small inductance is added to 
it to cause the local oscillator to tune 
to Channel 12. This is because in 
resonant circuits frequency is inversely 
proportional to inductance. 

1'he other type of tuner is the tur- 
ret type where coils are inserted in a 
drum. A separate set of coils is em- 
ployed for each channel and it tunes 
independently of the other coils. They 
have very little effect on each other. 

Both types have a course adjustment 
on the top of the tuner which permits 
tracking of the oscillator over the tele- 
vision channels. However. it is seldom 
that this trimmer need he touched. 
Most tuners of this type may be ad- 
justed on any channel by varying the 
position of the slugs (channel adjust- 
ing screws) 

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. 

AUTOMATZ( 
VOLTROL 

CONTROLS 
VO LTAG E 

FOR TOP TV 
RECEPTION 

Automatic Voltrol is compact, portable, only 
51/2" high, 5" wide. Rated at 300 VA, single 

phase, 60 cycle, 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 con be instantly determined. Voltage 
can 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. 

ACME ELECTRIC CORPORATION 
MAIN PLANT: 4610 WATER ST., CUBA, NEW YORK 

West Coast Engineering Laboratories: 1375 W. Jefferson Blvd. tos Angeles, Calif. 
In Canada: ACME ELECTRIC CORP. LTD. 50 North Line Rd. Toronto, Ontario 
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CAT. NO. VOLTS 
200-6A 6 A.C. 
200-12A 12 A.C. 
200-24A 24 A.C. 
200-115A 115 A.C. 

Engineered for the Purpose... 

2)7"ThfrAi CUY STRAND 

provides REAL GUYING CONFIDENCE 

Copperweld DOESN'T STRETCH 

Soft wire guys frequently stretch badly in 
service and go slack. This means a wobbly 
antenna and poor reception. Copperweld 
Guy Strand is hard drawn-has the strength 
to stay taut-holds the antenna firmly in 
place-improves reception. 

Copperweld COMBATS RUST 

A guy weakened by rust may go unnoticed 
until a storm brings down the antenna, caus- 
ing damage many times the cost of the guy. 

SOLD BY Copperweld Guy Strand is protected against 
RECOGNIZED rust by a molten -welded layer of pure copper 
PARTS DISTRIBUTORS on each wire. Its strength is lasting. 

Copperweld is EASY TO INSTALL 

No clamps or clips are needed. An ingenious 
serving tool-one furnished free with each 
standard length of strand-turns out neat, 
tightly wrapped dead -ends as strong and per- 
manent as the strand itself. 

Write today for further details. 

COPPERWELD STEEL COMPANY 
Glassport, Pa. 

Service 
Men! 

COIL and CONTACT 

SWITCH ASSEMBLIES 
Save Time-Cut Costs! 

* Coil assembly includes coil 
and field piece. Contact as- 
sembly consists of switch 
blades, armature, return spring 
and mounting bracket. Stand- 
ard and Midget contact as- 
semblies in either S.P.D.T. or 
D.P.D.T. are interchange- 
able and can be used with any 
of 13 coils described below. 

eí 
CONTACT SWITCH ASSEMBLIES 

CAT. NO. TYPE COMBINATION 
200-1 Standard 8 amps Single Pole Double Throw 
200-2 Standard 8 amps Double Pole Double Throw 
200-3 Standard Contact Switch Parts Kit with complete assembly and 

wiring details 
200-4 Standard 12.5 amps Double Pole Double Throw 
200-5 Standard 8 amps Four Pole Double Throw 
200-M1 Midget 8 amps Single Pole Double Throw 
200-M2 Midget 8 amps Double Pole Double Throw 
200-M3 Midget Contact Switch Parts Kit with complete assembly and 

wiring details. 
13 COILS ASSEMBLIES 

A.C.COI LS. D.C. COILS 
CAT. NO. 
200-60 
200-12D 
200-24D 
200-320 
200-110D 
200-5000D for current type 

'All A. C. coils available in 25 and 60 cycles 

GUARDIAN 

VOLTS 
6 D.C. 

12 D.C. 
24 D.C. 
32 D.C. 

110 D.C. 

ELECTRIC 
16'6-L W. WALNUT STREET V CHICAGO 12, ILLINO'S 

A COMPLETE LINE OF RELAYS SERVING THE RADIO INDUSTRY 

T11,11)E LIT. 
[from page 58] 

and describing more than 60 different 
vhf and - uhf antennas currently 
produced by Channel Master, and is 

designed to assist the installation man 
in selecting the proper antennas for all 
types of reception areas and conditions. 
Full technical data, including gain 
curves and directivity patterns are in- 
cluded on most of the models. The 
"TV Antenna Handbook" is available, 
free of charge. 

* * * 

A new and up-to-date TV Fuse 
Guide containing the very latest infor- 
mation on fuse usage in modern tele- 
vision sets has been prepared by Littel- 
fuse, Inc. The Guide is in booklet 
form and is perforated so that service 
men can hang it on the wall conven- 
iently and easily. For your copy write 
directly to Littelfuse, Inc., 1865 Miner 
St., Des Plaines, Ill. 

Descriptive catalog sheets just off 
the printing press, covering the new 
ATR dc -ac line of inverters for televi- 
sion, radio, and industrial usage; also, 
"A" battery eliminators including sev- 
eral models for 6 and 12 volt DC 
combination output are now available. 
Write directly to American Television 
& Radio Co., 300 East Fourth St., St. 
Paul 1, Minnesota. 

CIRCUIT COURT 
[from page 57] 

we find the following conditions. The 
triode section of a 6AT6 is connected 
as a cath. follower. The diode section 
plates are connected to a point on a 
B+ bleeder. The cathode of the tube 
is common to both sections. 'The diode 
plates conduct because their potential 
is B -i. As a result of the current 

chassis. 
Fig. 4-Partial schematic Philco RF -71 
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through R32, the voltage at the diode 
plates is less than the supply voltage. 

The composite video signal is 
coupled to the grid of the triode sync 
phase positive. This signal then ap- 
pears at the top of the cathode re- 
sistor still sync phase positive. As the 
sync pulse appears at the resistor its 
instantaneous voltage approaches the 
voltage on the diode plates. 

When a noise pulse comes in great- 
er in amplitude than the sync pulse. 
the diode is cut off. As far as the rise 
and fall of the sync pulse is concerned. 
at the end of the sync pulse the voltage 
on the cathode resistor drops. When 
this occurs, the diode again starts con- 
ducting and the diode plate voltage 
drops. The result of this action is a 
pulse identical with the sync pulse. 
This pulse fed to another sync stage 
by a coupling condenser where it is 
further clipped and compressed to 
present a clean sharp pulse to the 
sweep oscillators. 

By operating in this manner, the cir- 
cuit eliminates any noise pulse which 
might be riding on the sync pulse. To 
eliminate any noise pulse which might 
have enough amplitude to cut off the 
diode at other tintes, a capacitor G42 
is connected across the diode plate. 
The high frequency content of the 
noise pulse sees this as a short and does 
not develop enough voltage to cut 
the diode off. 

In order to vary the diode sensitivity 
to allow for different signal strengths, 
the diode B+ is connected to the if 
B+. This B+ varies with signal 
strength. A strong signal will develop 
a high age bias for the if grids. This 
bias drops the if plate current which 
raises the if B+ voltage. In a strong 
signal area therefore the diode plate 
voltage is high and the cathode has 
to go higher in voltage before the diode 
is cut-off. 

In a weak signal area, the opposite 
is true. The age voltage is reduced, 
the if plate current is increased and the 
if B+ is increased. This reduces the 
diode plate voltage and enables the 
diode to he cut-off much quicker. 

FIELD STRENGTH 
METER 
[from page -1f1 

tuner. This tuner, together with a high - 
gain if amplifier and crystal detector, 
is used in conjunction with a sensitive 
indicating meter to produce an in- 
strument of exceptional sensitivity and 
usefulness. 

The Model M8I04 is designed pri- 
marily for use in checking relative field 
strength or signal levels. It has a wide 

range of applications for television 
service, antenna installation, com- 
munity antenna systems, and laboratory 
tests. Front panel controls have been 
carefully arranged for convenience of 
operation. 

The circuit used is similar to the 
front end and video if system of a tele- 
vision receiver. The tuner portion of 
the instrument operates into a two - 
stage, high -gain if amplifier. The out- 
put of this amplifier is then rectified 
by a crystal, the rectified signal being 
used to operate the sensitivity meter. 
External monitoring jacks are pro- 
vided, and permit the use of an 

oscilloscope for visual monitoring of 
the composite video signal. The cir- 
cuit incorporates a new type of elec- 
tronic sensitivity control which permits 
the checking of signal levels all the 
way from 10, to 100,000 microvolts. 
The indicating meter is calibrated 
from 10 to 100 microvolts, for reading 
low signal levels. 

Above 100 microvolts. the relative 
signal levels arc obtained directly from 
the calibrated Signal Strength dial. 
'This control is simply rotated to make 
the pointer of the indicating meter 
coincide with the red line at the center 
of its scale. At this control setting the 

LOOKING for the RIGHT 

TV REPLACEMENT 

TRANSFORMER? 

you'll find it in \ 

STANCOR'S 
NEW TV 

REPLACEMENT 

GUIDE 
Easier to use ... lists replace- 

ments by manufacturer's model and 
chassis number and also by original part number. 

Up-to-date ... over 5600 models and chassis are covered, including 
virtually all sets built prior to 1953 as well as most 1953 models. 

You'll save time and trouble when you use this valuable Stancor reference. 
Get it now from your Stancor distributor, or write us directly for your free copy. 

FIVE NEW STANCOR EXACT REPLACEMENT FLYBACKS 
Many of these units are the 
result of recommendations of 
the Stancor Servicemen Ad- 
visory board, composed of the 
top TV servicemen throughout 
the country. 

PLUS A-8126, Universal ver- 
tical blocking -oscillator trans- 
former for all Philco sets, 
including 1953 models. 

e 

Stancor 
Part No. 

Exact Replacement 
For 

A-8137 
A-8220 
A-8221 
A-8222 
A-8223 

Hoffman #5035 
Philco #32-8555 
Philco #32-8565 
Philco d32-8533 & 532-8534 
Philco =32-8572 

No. of Models 
Using Flyback 

29 
24 
18 

38 

15 

CHICAGO STANDARD TRANSFORMER CORPORATION 

3586 ELSTON AVENUE CHICAGO 18, ILLINOIS 
EXPORT SALES-Roburn Agencies, Inc., 39 Warren St , New York 7, N Y. 
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So compact they fit anywhere. So 
many listings (over ten dozen) 
that you can meet any capaci- 
tance, voltage and combination 
requirement. Yes, singles, duals, 
triples and quads. 
Multiple -section units have 
stranded wire leads and safety 
sleeves. Hi -purity aluminum con- 
struction minimizes corrosion. 
Vented for excessive gas 
pressures. 
If ever there was a Jack-of-all- 
trades electrolytic, this is it- 
Aerovox Type PRS Dandee. 
Ask your Aerovox distributor for 
Aerovox Dandees. Ask for latest 
catalog-or write us. 

FOR RADIO -ELECTRONIC 8 
INDUSTRIAL APPLICATIONS 

AEROVOX CORPORATION 
NEW BEDFORD, MASS., U. S. A. 

In Canada AEROVOX CANADA LTD.. Hamilton. Ont. 
Ex,,,t 41 E. 42nd St.. New York 17, N. Y. 

field strength is then indicated in 
microvolts on the calibrated scale of 
Lhe control. The adjustment of the 
signal Strength control also adjusts 
the operating voltages on the tubes to 
reduce the overload effects from strong 
signals. This built-in electronic com- 
pensation produces a constant output 
level at the crystal detector and meter 
for all signal levels within the range 
of the instrument. The "reference 
level" calibration system is one which 
has long been successful in expensive 
laboratory equipment. It is the use 
of this system which permits the check- 
ing of strong as well as weak signals 
without overload. Specifications are 
as follows: 

Frequency Coverage 
Television Channels 2 through 13. 

Additional coverage of all uhf chan- 
nels is possible when the instrument 
is used with the Philco Model G8000 

VHF -to -UHF Signal Generator Ad- 
apter, and the Philco Matching Trans- 
former, Part No. 45-1736. 

Sensitivity Calibration 
The indicating meter is calibrated 

in microvolts, from 10 to 100, and the 
Signal Strength control is calibrated 
from 100 to 100,000 microvolts, 
Special Calibration Scales 

In addition to its calibrated micro- 
volt scale, the meter also has a scale 
marked in units from 0 to 100. The 
Signal Strength control also has an ad- 
ditional scale marked in units form 0 
to 100. These extra scales make is 
possible for the user to construct 
special calibration tables or curves. 

Oscilloscope Monitoring Jacks 
Jacks are provided on the front of 

the instrument as a means for connect- 
ing an oscilloscope when it is desired 
to obtain visual monitoring of the 
signal. 

UHF TUNERS 
[from page 63] 

ANT. 

CI 

r 
Resonant Cavity Tuning 

TRIMMER 

LOADING 
CAPACITOR 

68Q7 
I. F. AMP. 

e+ 

6AF4 
osc 

_c-1 1-3_ 

6.3V. 

Fig. I 3-Partial schematic 

determine the impedance and band- 
pass characteristics of the different 
cavities. 

In conclusion, it should be repeated 
that 'servicing work on uhf units, calls 
for a great deal more care, neatness and 
precision in the work than is usually 
done in vhf work. In replacing oscil- 
lator tubes, it may be necessary to try 
several tubes in order to find one 
which operates properly at the required 

of Granco Converter. 

frequencies. These tubes may not be 
defective and may function properly in 
another unit. It cannot be too strongly 
emphasized that replacement parts 
should be exact replicas of the defective 
parts. An intensive study of basic uhf 
principles and theory should be made 
in order to understand the new designs 
which are popping up with the tre- 
mendous expansion of this new phase 
of the art. 

TRANSISTOR PARAMETERS 
[from page 40] 

I. is the desired constant value. Read 
the corresponding le value. 

Power Supply Adjustment. Unless 
c0uuuult-cinrunt power supplies are 

used at A and B, it will be necessary to 
follow each adjustment of one supply 
with a compensating adjustment of the 
opposite supply, in order to obtain the 
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COMPARE THESE 

FEATURES WITH 

ANY SWEEP a- GENERATOR 
There are 16 additional features incorpo- 

rated, which make it a "must" for the 

radio technician. All, together, emphasize 

the superiority in dollar val _te of Triplett 

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

And now compare the 
Quality per dollar 

TRIPLETT ELECTRICAL EQUIPMENT CO., BLUFFTON, OHIO 
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AN DA U H F 
FOAM POLYETHYLENE 

Transmission 
Line 

NO MOISTURE 

PROBLEMS! 

NO TERMINATION 

PROBLEMS! 

EXTREMELY 

LIGHTWEIGHT! 

LOW ATTENUATION! 

Has all channel recep- 

tion for both UHF and 

VHF 

High strength 22 Ga. 
Solid conductors firmly 

enclosed and accurately 
spaced in foamed polyethy- 

lene. No danger of imped- 
ance changes due to crushing 

of cable. Uni -cellular construc- 
tion provides all the advantages 

of an air dielectric so necessary 
for UHF in a strong solid type 

cable. Ideal for use in coastal 
areas where salt air deteriorates 

ordinary transmission lines. Installs 
es easily as flat television line. 

Write for Samples and New 
Descriptive Literature 

Sold through recognized 
jobbers only! 

Note: A special wire stripper and a 
UL lightning arrestor for this foam 
cable wid soon be available. 

"National distributors and warehouse 
for ANACONDA densheath television 

and radio wires and cables" 

WIRE & SUPPLY CO.' 
2850 Irving Park Rood Chicago 18, Ill. 

76 

required currents and voltages for the 
various curves. 

Current Amplification. The current 
amplification factor, alpha, is an im- 
portant transistor characteristic. Cur- 
rent amplification may be measured 
with the setup shown in Fig. 3 in the 
following manner: 

(1) Apply rated collector operating 
voltage to the transistor, as read with 
the vtvm switch to its Ve position. 

(2) Set the emitter current to a 
value within the IQ rating of the tran- 
sistor under test. 

(3) Record this emitter current value 
as I1. 

(4) Read the corresponding collector 
current and record as lei. 

(5) Raise the emitter current by a 
small amount, recording the new value 
as I, 

(6) Read the corresponding new col- 
lector current value and record it as Ice. 
From these data: 

Alpha = dle 
dIe 

Ie_-Ie1 
Ies-Ie1 

In terms of transistor resistances, alpha 
equals: 

R 
R2. 

rl, re 

r, + T. 

Static Measurement of Transistor 
Resistances. The foregoing discussion 
dealt with the determination of 
transistor resistances dynamically as the 
slopes of plotted curves. These resis- 
tance values may be determined stati- 
cally for the zero value of the constant - 
current component on the basis of 
open -circuited input or open -circuited 
output of the transistor. The following 
procedures are followed. 

1. Open the collector circuit. Apply 
rated emitter voltage Ti as measured 
with a high -resistance dc vtvm. Mea- 
sure the corresponding emitter current 
I,. Then: 

R55 = Ve/I0 output circuit open 
(zero Ir). 

2. Open the emitter circuit. Con- 
nect the high -resistance dc vtvrn be- 
tween emitter and base (equivalent to 
an open circuit because of the high 
resistance of the instrument). Adjust 
the collector current, I,, to rated value. 
Read emitter voltage V,. Then: 

RI _ - V.. II, input circuit open 
(zero In). 

3. Open the collector circuit. Con- 
nect the high -resistance dc vtvnz be- 
tween collector and base equivalent to 
an open circuit because of the high 
resistance of the instrument). Adjust 
the emitter current, I,., to its rated 
value. Read the corresponding col- 
lector voltage V,. Then 

R21 = Ve/Ie output circuit open 
(zero Ir). 

eliN 
WHY 

pay more for questionable 
quality* tubular TV lead-in wire? 

*subject to patent infringement. 

LOOK (JSC 
for highest quality license- 
Iabeled* Tubular TV Wire .. 

*JSC Tubular Wire is manufactured 
under license of Atnphenol Pat. 
2513696. 

DEMAND <SC 
the most for your wire dollar ... get 
BOTH Quality**! AND Low Price**! 

*JSC-Highest in Quality ...Lowest 
in Price 

JSC NEW Twin Tubular 
TV Lead - In Wire... 

The best low loss, low cost 300 ohm lead-in 

for UHF and VHF television. 

Rain, snow, dirt or salt deposits do 

not materially affect impedance and 

electrical efficiency. 

J5C tubular construction contains 
and protects the concentrated field 
of energy and reduces to a minimum 
high ratio signal losses. 

Altos Look for Orange and Blue Disc of Quality 

ILLINOIS CAPACITORS 

HAVE BEEN SERVING 

SERVICEMEN FOR OVER 

19 YEARS 

The complete dependability of ILLINOIS 
electrolytic capacitors has made them a 
favorite with servicemen everywhere! 

For over 19 years, ILLINOIS CONDEN- 
SER COMPANY has been producing qual- 
ity capacitors-and during this time has 
been responsible for many important ad- 
vancements in electrolytic capacitor con- 
struction. Millions of ILLINOIS capacitors, 
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, ILI. 
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/Mpuf/Es S 
NNA A OHS /A 

AND S A 
A, 

INCLUDES 

LATEST UHF/VHF 

DATA & EXCLUSIVE 

`ANTENNA SELECTOR" 
Completely revised by TV 

authorities Matt Mandl and Ed Noll, 
this essential pocket size manual in- 
cludes the exclusive "Antenna Selector", 
Directronic Antennas, Dimension Guide, 
Channel Frequencies, Proper Feed Meth- 
ods, Helpful Hints ... everything about 
every type of TV antenna. 

FREE 
To TV Servicemen, 

Service Dealers, 

Dealers, Distributors, Hams, 

Salesmen, Manufacturers 

1 

Publicaticn Price $1. 
Yours free if you write at once. 

7 -MAIL THIS COUPON TODAY --1 

I I 

I I 

I Name 

I I 

City J 

SNYDER MFG. CO., Dept. 
"B" 

22nd & Ontario Sts., Phila. 40, Pa. 

Please send free copy of TV 'TENNA TIPS 

Address 

Zone State 

4. Open the emitter circuit. Apply 
rated collector voltage f' . Read the 
corresponding collector current I. 
Then: 

R25 = V,/Ie input circuit open 
(zero Is). 

1. For the Grounded -Base Circuit. 

Input Impedance o R11 ' re + rb - rb (rb + rm) 
RL+ rb+rc 

Output Impedance: R22 = rb+ re - rb (rb + rm) 
RG + rb+re 

2 For the Grounded -Emitter Circuit. 

Input Impedance : Rh' = rb + re + re ( rm-re) 
RL+re+rc -rre 

Output Impedance R22 c re+re -rm+ re( rm-re) 
RG+rb+re 

3. For the Grounded -Collector Circuit. 

Input Impedance , Rll r rb4. re + re (r' -re) 
RL+re+re -rm 

Output Impedance o R22 r re + re -rm +rc(rm -rc) 
RG+rb+re 

Equivalent circuit formulas for 
grounded -base circuit shown in Fig. 4, 

grounded -emitter circuit shown in 
Fig. 5, and grounded -collector circuit 

shown in Fig. 6. 

Amplifier Equivalent Circuits 
Figures 1, 5, and 6 show circuits and 

equivalent networks of the grounded - 
base, grounded -emitter, and grounded - 

collector transistor amplifiers, respec- 
tively. The circuits of these amplifiers 
now are well known, having received 
extensive treatment in the literature. 

NORFOLK ST0111 
[from page 361 

spend all of their time solely on con- 
versions, for the new set installations 
would have to be attended to besides. 
Thus upwards of 3 months of solid 
work was ahead of Norfolk's service- 
men. 

From an earning point of view, as 
each conversion represents close to 
$150 for the service contractor-with 
between 150,000 and 200,000 conver- 
sions plus new set installations await- 
ing the doings in the hext 90 days-it 
spells upwards of S30,000,000 in TVset 
owner spending-$10,000,000 of that to- 
tal being gross earnings for the service 
fraternity, or close to S120,000 addi- 
tional billing per service firm in the 
September -November period. Any way 
you look at it, any new TV station 
launching means big business for all 
parties concerned, the equipment man- 
ufacturers, the wholesalers and the 
servicemen. From the latter's angle, 
doing an installation or conversion job 
properly, in the fastest possible time, 
and with a legitimate profit markup 
for services rendered is the key to 
healthy growth. 
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TV Voltage Trouble? 

WRITE FOR 

THIS HELPFUL 

TeleVolt BULLETIN 

OPERATING and 
SERVICE MANUAL 

TRJr-b ete 
Constant veltogo 
Tronsiermcr fer 

olovlsion iteseivers 

The Sola TeleVolt Bulletin can 
save you many hours and make you 
many dollars. It shows how you can 
automatically correct bad line volt- 
age ... high, low, and fluctuating 
voltage. The TeleVolt automatically 
maintains proper voltage levels for 
proper performance and protects 
costly TV components against dam- 
aging high voltage surges. 
The Sola TeleVolt, Constant Volt- 
age Transformer, is not a voltage 
booster ... it is a patented voltage 
regulator that automatically stabi- 
lizes voltage to within ±3% of 
nominal value, regardless of line 
voltage variations as great as 
±15%. 

Write today for Bulletin AC -CV -175 
or see your electronic distributor 

Thc SOLA 

voit 
Automatic Constant Voltage 

TRANSFORMERS 

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

Q METER 
[from page 30] 

(2) Set C31 to zero. (3) Connect the 
coil to terminals X1 and X2. (4) Set 
RESONATING capacitor Cio to a 

convenient low value such as 100 µµf 
on the Ca scale, reading this value as 

Cl. (5) Set S4 to Q and adjust FRE- 
QUENCY control C1 for peak deflec 
tion of the meter. Note the generator 
frequency. (6) Set the generator to / 
of this frequency. (7) Set S4 to CAL 
and readjust the signal level, if nec- 

essary. (8) Throw S4 back to Q, and 
adjust Cio for peak deflection of the 
meter. Record the reading of the C. 
scale as C,. (9) Calculated the distrib- 
uted capacitance value from the 
equation: 
Cd = (C2 -4C1)/3. Use this value with 
Equation (10) to 'correct the induc- 
tance value previously obtained. 

Fig. 8-Main resonating capacitor, 
vernier capacitor, binding post ter- 
minals, and 6AL5 socket are visible 

on front view of the Q subchassis. 

Capacitance Checking. Values of 425 

µµf or less may be checked by the 
substitution method, using the scheme 
explained in connection with Equa- 
tion (7). The unknown capacitor is 

connected to terminals X3 and X4, and 
C values are read on the C, scale of 
the C10 dial. Capacitances higher than 
425 may be checked directly, using a 

coil of accurately -known inductance 
plugged into terminals X1 and X,, and 
employing the scheme explained in 
connection with Equation (6). The 
frequency is varied to obtain reso- 
nance. The unknown capacitor is con- 
nected to terminals X3 and X4, and 
capacitor C10 adjusted to its lowest - 
capacitance setting. This latter set- 

ting must be substracted from any 
value obtained by this measurement. 
To Check Q of a Capacitor. (1) Plug 
a high -Q coil into terminals X1 and 

List 
$1.50 

More Satisfied 

CUSTOMERS 
) 

with the 

NEW 

CON AC 

Over 30,000 installed in the first 
30 days. The new Conrac "Tuner- 
Kleen'r" is easily snapped into posi- 
tion in all standard tuners to per- 
petually clean oll the stationary 
and revolving contact points for 
clearer television reception. Every 
turn of the tuner puts the Conrac 
"Tuner-Kleen'r" to work. Put it to 
work for you for extra profits and 
more and more satisfied customers. 

SEE YOUR PARTS JOBBER TODAY I 

CONRAC, INC. SINCE 1939 
GLENDORA, CALIFORNIA 

r 
ALLIED RADIO CORP., Dept. 26-K-3 
100 N. Western Ave., Chicago 80, M. 

Send FREE 1954 ALLIED Catalog. 

CD 
268 -PAGE 

1954 

ALLIED 
ELECTRONIC 

SUPPLY 
CATALOG 

---areaaligKEFTil 

Everything in Electronics 
For Service Technicians and Engineers 

You'll want the complete, up-to-date 
ALLIED Catalog. It's packed with the 
world's largest selection of TV and 
radio parts and accessories, test 
instruments, amplifiers, P.A. systems, 
tubes, tools-everything for service 
work and industrial electronic applica- 
tion. Depend on ALLIED for quick 
shipment from the world's largest 
stocks-save time and money. Send 
today for your FREE 268 -page Catalog. 

ALLIED RADIO .J 

t. 

Name 

Address 

City Tone State 
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Full Size 

LIGHTNING ARRESTER 

at the Price of a Midget 

LIGHTNING ARRESTER 
MODEL TA5 Real protection against lightning 
and static charges - the RADIART Lightning Arres- 
ter has all the features! Fits anywihere... inside or 
out ... handles standard or jumbo leads... no 
wire stripping necessary... does not unbalance the 
line ... low internal capacity... no loss of signal 
... internal resistance "leaks off" static discharges! 
UNDERWRITERS LABORATORIES APPROVED. 

THE RADIART CORPORATION 
CLEVELAND 13, OHIO 

DYNAMIC MUTUAL 
CONDUCTANCE 

Tube Tester 
Handy Size Portable 

Popular-Accurate-Dependable. 
Large S" easy -to -read meter. 
Accurately tests tubes in 
micromhos. 
Built-in 20.000 ohms per volt DC 
multimeter measures capacitance, 
inductance, volts, current and 
decibels. 
Write for technical details 

THE liCKCK ELECTRICAL INSTRUMENT CO. 

1O533 Dupont Ave., Cleveland 8. Ohio 

X2. (2) Set switch S4 to CAL. (3) 
Set the generator section to the desired 
frequency. (4) Adjust I.EVEL con- 
trol R11 for X1 deflection of the meter. 
(5) Switch S4 to Q. (6) Resonate the 
circuit by tuning Clo for peak de- 
flection of the meter. Keep C11 at 
zero. (7) Check level by switching S4 

to CAL, readjusting the generator out- 
put, if necessary. Return S4 to Q. 
(8) Record the setting of C10 as C1, 
and the Q -meter reading as QI. (9) 
Connect the test capacitor to terminals 
X3 and X4. (10) Retunc Cul for peak 
deflection of the meter. Check the 
signal level with S4 temporarily at 
CAL. (1 I) Record the new setting 
of C10 as C3, and the new meter read- 
ing as Q2. (12) Using the four read- 
ings obtained, calculate the capacitor 
Q by means of Equation (9). 

Fig. 9-Rear view of the Q subchassis 
before mounting. The trimmer ca- 
pacitor seen directly under the bind- 
ing posts is the signal coupling ca- 

pacitor (CO in Fig. 4. 

Measurement of Small Capacitances. 
Small capacitances, between % and 6 
,ttuf may be checked, by the substitu- 
taon process, previously described, by 
using the trimmer (VERNIER) ca- 
pacitor, C51, exclusively for resonating 
(after the Q -measuring circuit initial- 
ly has been resonated with the main 
capacitor, C10). 

SOUND 4'IIICUITS 
[from page 211 

same. The voltage across both tubes 
is then the same and the currents in 
both tubes are the same. Since the 
currents in RI and R2 are in opposite 
directions and equal, the combined 
voltage, which is the voltage across C2, 
will be zero. 

Besides coupling by mutual induc- 
tion between the primary and the sec - 

TV MANUFACTURERS' 
RECEIVER TROUBLE CURES 

VOL. 1, VOL. 2, VOL. 3 and VOL. 4 
Positive cures for TV troubles! Gives you exact 
directions for correcting TV receiver performance 
"bugs". Each cure is official, factory-autherized, 
direct from the receiver's manufacturer. Listings by 
manufacturer and model or chassis number. Helps 
correct the most difficult faults-picture jitter, hum, 
instability, buzz, tearing, etc. 
Vol. 1, 115 pages (51/4 x 81/4") $1.80 

Covers 12 brands, Admiral through Dumont 
Vol. 2, 117 pages (51/4 x 81/4") $1.80 

Covers 11 brands, Emerson through Jackson 
Vol. 3, 119 pages (51/4 x 81/4") $1.80 

Covers 16 brands, Kaye -Halbert through Philco 
Vol. 4, over 115 pages (51/4 x 81/4") $1.80 

Covers 10 brands, Philharmonic through Shaw TV 
VOLUME 5 COMING SOON/ 

Prominent manufacturers not In first 4 volumes 
ONE SERVICE JOB WILL MORE THAN PAY 

THE COST OF THIS SERIES OF BOOKS! 

OBTAINING AND INTERPRETING 
TEST SCOPE TRACES 

by J. F. Rider 
Over 500 actual photographs of test scope traces. 
Shows how to use scopes and what traces mean. 
Valuable for servicing TV receivers, FM and AM radio 
receivers, audio systems and test equipment. Specific 
test equipment set-ups shown with each app!Lcat!on. 
No other book like it! Over 140 pages...Only $2.40 

HOW TO USE METERS 
by J. F. Rider 

Panel type, volt-ohm-mill!ammeters, vacuum tube 
voltmeters for servicing radio and TV receivers, audio 
amplifiers, power supplies; for use and repair of ham 
transmitters. Written for the service technician, the 
TV and Radio student and hams. 
Over 140 pages Only $2.40 

TV SWEEP ALIGNMENT TECHNIQUES 
by Art Liebscher, Test Equipment Specialist 

Never before has there been a book such as this on 
TV sweep alignment! An expert gives you accurate 
time -saving methods-and tells you how they work. 
Introduces the new Supermark method. Chock-full of 
sweep curve pictures. Valuable for servicing in UHF 
signal areas. 123 151/2 x 81/2") pp., Illus- $2.10 

HOW TO USE SIGNAL AND SWEEP 
GENERATORS 

By J. R. Johnson 
First book on all types of signal and sweep gen- 
erators. Gives test uses and discusses problems and 
their solutions in using this equipment. Applications 
of all signal and sweep/generators in AM, FM radio 
and TV servicing. 
Over 120 (51/2 x 81/2") pages $2.10 

GUIDE TO AUDIO REPRODUCTION 
By David Fidelman 

A to Z explanation of the reproduction of sound. 
Design, construction, assembly and testing of sound 
systems and their components. Valuable for service 
technicians, engineers, amateurs. 
Over 250 (51/2 x 81/2") pp., illus. 

RADIO TROUBLESHOOTING GUIDEBOOK 
By J. F. Rider and J. R. Johnson 

Here is a troubleshooting guidebook that covers the 
more than 100 million radio receivers now In use! 
Explicit information about troubles and possible 
causes. Completely practical for the radio service 
technician and student. Over 140 (51/2 x 81/2") pages. 

Write for information on all RIDER bunts. 
Buy these books now from your jobber ... bookstore 
... If not available from these sources, write to: 

1105! F ? Publisher, Inc. 
-,J 480 Canal Street, New l o -ir 13. N. Y. 
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PROVE 

EMC 
SUPERIORITY! 

rMODEL 205 
tube tester 

Tests all tubes in- 
cluding Novel and 
sub -miniatures 

Completely flexible 
lever type switching 
arrangement Tests 
all tubes from .75 
volts to 117 filament 
volts by standard 
emission test Tests 
all cold cathode, 
magic eye, voltage 
regulator and ballast tubes Has pilot light 
indicator Line voltage control cmpensates 
for line variations between 105 and 135 volts 

Checks for shorts and leakages Three - 
color hammertone panel. 
MODEL 205C- 

Sloping Counter Case-illustrated .. $46.50 
MODEL 205P- 

With hand -rubbed oak carrying case . $47.50 

MODEL 204 
tube -battery -ohm 
capacity tester 

Tests all tubes in- 
cluding Novel and 
sub -miniature Tests 
all batteries under 
rated load Emis- 
sion testing method 
gives easy, direct 
readings Tests 
resistance to 4 
megohms Tests 
condensers from .01 
to 1 mfd Uses four - 
position lever type 
switches Checks 

MODEL 204-. condenser leakage. 
Portable oak case, removable cover . . $55.90 

MODEL 206 
Mutual conduct- 
ance tube tester 
Checks mutual 

conductance on 
calibrated mi- 
crohmo scale 

Checks tubes for 
gas content De- 
tects both shorted 
and open elements 

Tests all tubes 
from .75v to 117 
filament volts 

Tests all !octal, 
octal and minia- 
ture tubes Checks individual sections of 
multi -purpose tubes. Built-in roll chart. Uses 
lever type switches. 
MODEL 206- Sloping Counter Case ...$79.50 
MODEL 206P- 
With band -rubbed nk carrying case .. $93.50 

Write Dept5D1O'or Free Catalog J 

'9 

:t Ellir- Electronts i 
Corp.Measuremen 

8O Lafayette Street New York 12, N.Y. ! Export Dept., 303 W. 42nd St., N. Y. C. 

Now Ready! New Sprayberry Book! 

"HOW TO CONVERT TV SETS 

for LARGER PICTURE TUBES" 

SEND 

ONLY 
Sprayberry Academy of Radio 

111 N. CANAL STREET 5 A_ V Dept. 8-B Chicago 6, III. 

Covers Steo-By-Step Me 
thod for Converting any 
TV Receiver 

This new book, opens ex- 
ceptional extra money 
opportunity for the alert 
serivecman . convert- 
ing older small screen TV 
sets to modern, large 
screen 17", 21" or 24" 
receivers. Fully illustrat- 
ed with diagrams, charts 
and pictures. Covers 
every step : planning, 
wiring, final adjustment. 

Special introductory price . . . 50c. 

Mail coin (no stamps please) today. 

[front page 791 

ondary, we also couple the signal to 
the detector by means of Cl. As the 
frequency of the if varies about the 
center frequency, the voltage coupled 
through the transformer and that 
coupled by CI add in such a manner 
as to make voltages applied to each of 
the diodes no longer equal. Thus, the 
tube currents are not equal any more 
and the voltages across RI and R2 do 
not cancel each other. 

The amount of output voltage, 
which is the difference between the 
voltage across the two resistors, de- 
pends directly upon the deviation from 
the center frequency. The greater the 
deviation, the more the output. The 
output will be positive or negative with 
respect to ground, depending on 
whether the deviation is above or be- 
low the center if frequency. 

This detector is sensitive to both 
amplitude and frequency modulation, 
and since we want it to respond only 
to frequency modulated signals, we 
must remove all traces of amplitude 
modulation, such as static and the ef- 
fects of fading. This is done by the 
limiter which is the last, and some- 
times only, stage of amplification be- 
fore the discriminator. This stage 
works somewhat like a clipper where 
all signals above a certain minimum 
amplitude are removed. This clipping 
action does not affect the frequency 
modulation, but effectively removes all 
traces of noise, etc. 

R3 and C3 make up a so-called de - 
emphasis network. 'Phis little circuit 
has the opposite effect of a pre -empha- 
sis network that is used at the trans- 
mitter and the effect of both networks 
is illustrated in Fig. 5. The principle 
operation of this circuit is as follows. 

We know that Most of the noise in 
any audio signal is found at the higher 
frequencies. We also know that the 
high frequencies audio signals of an 
average broadcast are much weaker 
than the lower frequencies. Now, by 
using pre -emphasis at the transmitter 
we can send out the weaker high fre- 
quency signals at a stronger level. In 
order to bring the overall signal down 
to its normal level at the receiver, we 
must use of a de -emphasis network so 
as to restore the original balance of 
highs and lows. By using this little 
trick, we can increase the signal-to-noise 
ratio by an appreciable amount and are 
able to obtain higher fidelity reception. 
The time constants of both networks 
must be the same and is usually be- 
tween 50 and 100 microseconds. The 
de -emphasis network need not always 
be at the detector output. It may be 
found inserted anywhere between the 
detector and the speaker. 
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Yekl#MfD4991/77147:21,44 

It's HERE-Sangamo's new premium molded paper tubular 
capacitor that will outlast and outperform any other 
tubular ... built for better 
TV performance. 

NOW... 
see your jobber 

for this 

«el* 
gmotxterer 

ofFER! 
Here's a deal you can't afford to miss. You get a basic balanced 
inventory of fast-moving "Telechiefs"-assortment based on 
national popularity-PL US a heavy gauge steel chest with two 
extra drawers for small parts -PLUS 100 attractive folders of 
your choice to promote your business. You get all this for only $24.00-the dealer net price of the capacitors alone. (They 
list at $40.00.) 
Get acquainted with the Telechief today-your Jobber has 
these kits in stock. 

You can have 100 of any of these business -building 
folders without extra cost-a sample of each is 
enclosed in the kit. 

ire aria c e aota 

SANGAMO ELECTRIC COMPANY ILLINOIS 
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A serviceman's 

I" d /)j 
is an ,RCA Tube 

fln RCA Tube starts working for 
you from the instant the customer first 

sees the familiar red, black, and white 
carton. You have her confidence from 

the start, because she knows and re- 

spects the RCA trademark. 

But the big payoff to you begins 
when the tube goes to work. For, 

experience has proven that the 
superior quality of RCA Receiv- 
ing Tubes and Kinescopes is your 

best measure of protection against 
premature tube failures. With RCA 

Tubes, you can be sure the job is 

well done. 

Helping you to safeguard your 
reputation is a vital, everyday 

service of RCA Tubes. And that 
protection is yours at no extra cost. 

UNLOCK 

THE DOOR TO 

BIGGER 

PROFITS 

Here's your key to 
better business ... RCA's dynamic 

Dealer Identification Program. Ask 

your RCA Tube Distributor for your 
copy of the colorful, 16 -page book- 
let "A Magic Pass -Key to Customer 
Confidence." It tells you how you 

can become a Registered Dealer... 
and get extra sales benefits. 

www.americanradiohistory.com


