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SERVICE 

DEALERS: 
ask your 

VITTHEC i 

Tube 

Distributor 
for these 
wonderful 
sales 
helps... 

,o2EO 

BALL-OF -ORE 

BUSINESS 
BUILDERS 

Tube and Tool Carrying Cases 
Two sizes - hold both tubes and repair tools 

Cardboard Cutout Trucks 
With your name - give them to the children 

Aluminum Snap- Out -Form Pocket Case Triplicate Invoice Sets 
Protects forms, looks businesslike Provides 3 copies of each bill 

14 -Point Check -Up 
Cord 

Hong on set to 
show adjustments made 

CoeMLMe hAtetots sasvtS\ots AMO n.wm VA 

Drop Cloth 
To show customers you core 

DEALERS NAME: 
TELEVISION S RADIO SERVICE 

Illuminated Outdoor Sign 
A real traffic stopper 

Go -Getter 
Picks up small parts 

where hands can't reach 
Window Streamer 
Sells check-up service 

yo,! roo_. ,t- e>. J 
6tickets.for 
tie best seats 

in the house.:-. 

Window Displays 
To sell your service to passersby 

You ain't seer) nuthin', until you see the sensational collection of sales and shop aids in 
the new Raytheon BALL -OF -FIRE BUSINESS BUILDERS booklet. Pictured are a few of 
the new additions to Raytheon's already famous collection of tried and tested promotion 
items. For years, Service Dealers from coast -to -coast have been relying on Raytheon sales 
aids to help them get more than their share of business, using Raytheon Shop Aids to help 
them work more efficiently, and effectively. 

Many items are free, the rest are 'way below normal cost. Ask your Raytheon Tube Dis- 
tributor for a free copy of the new Raytheon Booklet or write to Department A, Raytheon 
Manufacturing Company, Receiving and Cathode Ray Tube Operations, Newton 58, Mass. 

tHfyte Rr Oy 

RAYTHEON MANUFACTURING CQMPA,NY 
Receiving and Cathode Ray Tube Operations 

Newton, Moss. Chicago Atlanta, Ga. Los Angeles, Calif. :. 

Raytheon makes 
1 

Receiving and Picture Tubes Reliable Subminiatute and Miniature Tubes ï'n 
all theses Semiconductor Diodes and Trdnsistors Nucleonic Tubes Microwave Tubes 
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You Build THIS 
TRANSMITTER 

with Parts 1 Send 
I WILL TRAIN YOU FOR 

YOUR FCC 

LEARN COMMUNICATIONS 
b Practicin at Nome in 9 are Time 
Use p arts 1 send for Actual Experience 

The Communication Course I offer mitter Operators, Re- 

you is backed by NRI's 40 year mote Control Oper- 

record of training men at home. ators, Service and 
Maintenance Techni- 

My Training Leads to lobs Like These 
BROADCASTING: Chief Tech- 
nician, Chief Operator, Power 
Monitor, Remote Control Oper- 
ator. SHIP AND HARBOR 
RADIO: Chief Operator, Radio- 
telephone Operator. GOVERN- 
MENT RADIO: Operator in 
Army, Navy, Coast Guard, For- 
estry Service Dispatcher. POLI C I 

RADIO: Transmitter Operator. 
Service Technician. AVIATIO: 
RADIO: Plane Radio Operas r. 

Airport Transmitter Operator. 
TELEVISION: Pickup Operatr r. 
Voice Transmitter Operator, T\ 
Technician. 

I TRAINED THESE MEN AT HOME 
"I have progressed very 
rapidly. My present po- 
sition is Television 
Studio Supervisor with 
KEDD Television, 
Wichita." -Elmer Fre- 

M. Waldt, 3026 Stadium, 
Wichita. Kansas. 

"A former employer 
recommended National 
Radio Institute training 
to me. Now employed 
as transmitter operator 
in Harrisburg. " -Albert 
Herr, New Cumber- 
land, Pa. 

"Am with WCOC. 
Happy with my job. 
NRI course can't be 
beat. Passed exam for 
1st class Radio -phone 
license with no trouble." 
-Jesse W. Parker, 
Meridian, Miss. 

"I did not know a thing 
about Radio before I 
enrolled for your train- Television's Rapid Growth 
ing. Now I have a job 
as Studio Engineer at 
Radio Station KMMJ." 
-Bill Delzell, Central 
City, Nebr. 

"My position with 
WNBT is video control 
engineer on the RCA 
calor project. I owe a 
lot of my success to 
your textbooks." - 
warren Deem, Mal- 
vorne, N. Y. 

My well - illustrated lessons give 
you the basic principles you must 
have to assure success. My skillfully de- 
veloped kits "bring to life" what you 
learn from my lessons, give you practical 
experience on circuits common to BOTH 
Radio and Television. You build the 
low -power Broadcasting Transmitter 
shown above (at left). You put this 
station "on the air," and conduct pro- 
cedures required of Broadcasting Station 
operators. My book shows other valuable 
equipment you build and keep. 

AVAILABLE TO 

VETERANS 
UNDER G.I. BILLS 

I Also Have a Course in 

`Radio -TV SERVICING 
If you prefer a career in 
Radio- Television Servicing, 
I'll train you at bome for it. 
Course includes many Kits 
of pars. My book shows 
tile. tinny make $10, $15 a 
week EXTRA fixing sets 

z__ while training. 

Making Good Jobs, Prosperity 
Radio is bigger than ever with over X000 
Broadcasting Stations on the air making 
good jobs for Chief Operators, Recording 
and Remote Control Operators, Power 
Monitors, Technicians, etc. Now there's 
Television, too. About 200 TV Stations are 
on the air with many more being built, 
construction of hundreds of additional sta- 
tions authorized, and new TV Station ap- 
plications being filed every month. Think 
of the demand this is creating from coast 
to coast for Pickup and Voice Trans- 

cians, etc. Mail Cou- 
pon. Find out, without 
obligation, what I of- 
fer. NRI training can 
assure you more of 
the better things of 
life; can help you qual- 
ify for high pay and 
promotion when times J. E. SMITH 

are good, enjoy eat- Notionol 
R 

o atitWe 

er security when jobs For 40 years, he Ieade, la 

are scarce. Progres- "O1"i "a T°" °i h.T°' 
sive, ambitious men consider Radio -Tele- 
vision an outstanding field for their life's 
work. My 64 -page book, "How to Be a 
Success in Radio -Television," gives impor- 
tant facts about America's fast growing 
industry, shows what my graduates are 
doing and earning. You see equipment you 
practice with at home. Also, you get actual 
sample lesson, see how easy it is to learn 
at home. I send both FREE. 

Get Facts Now-Mail Coupon 
You don't have to leave home or give up 
your job to take NRI courses. Many of 
my graduates make more than the total 
cost of my training in a few weeks. Mail 
coupon now. J. E. SMITH, President, 
National Radio Institute, Dept. 511E, 

Washington 9, D.C. OUR 40th YEAR. 

givrdhrfREfivi % 1014 
Mr. J. E. SMITH, President, Dept. SHE 

National Radio Institute, Washington 9, D. C. 

Mail me 04 -page Book FREE. (No salesman will call. Please 
write plainly.) 

Name_ _ ...Age.__ 

Address. r 
City Zone State 

write in date 
of discharge 
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89 W4Ys ro 
EARN 

MONEY 
IN TELEVISION 

RADIO 

ELECTRONICS 

I would like complete facts including "89 Ways to EARN MONEY in 

Television-Radio-Electronics." 

Name 

Street 

City 

2 

Age 

Apt 

Zone State - 
D.T.I's training is available in Canada. 

-J 
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On the ocean floor... life begins at 5000 hours 

Electron tubes (right) for the Transatlantic 
Telephone Cable between Newfoundland and 
the British Isles are being handmade at Bell 
Laboratories. Life test bank is shown left. The 
cable system, which can carry 36 simultane- 
ous conversations, is a joint enterprise of the 
American Telephone and Telegraph Company, 
the British Post Office and the Canadian Over- 
seas Telecommunications Corporation. 

6 

When the world's first transoceanic 
telephone cable is laid across the 
Atlantic it will contain hundreds 
of electron tubes needed to amplify 
voices. Deep on the ocean floor 
these tubes must keep on working, 
year after year, far beyond reach 
of ordinary repair services. 

Bell Telephone Laboratories 
scientists have developed a tube of 
unique endurance. Before a tube is 
even considered for use in the cable 
it is operated for 5000 hours under 
full voltage -more than the entire 
life of many tubes. 

But survival alone is not enough. 
During the test each tube is ex- 
haustively studied for behavior that 
may foreshadow trouble years later. 
Tubes that show even a hint of 
weakness are discarded. For the 
good ones, a life of many years can 
be safely predicted. 

Bell Telephone Laboratories 
scientists began their quest for this 
ocean -floor tube many years ago. 
Now it is ready - another example 
of the foresightedness in research 
that helps keep the Bell Telephone 
System the world's best. 

BELL TELEPHONE LABORATORIES 
Improving telephone service for America provides careers 

for creative men in scientific and technical fields 

RADIO & TELEVISION NEWS 



Why Guess? There's a Quick, Sure 

Way to Find TV Set Troubles 

The Better Jobs Go 
to the Men Who 
Train f r Them 

PUT YOURSELF IN THIS PICTURE, experiment- 
ing at home with equipment we furnish, getting set to 
go places in TV servicing. Speed in servicing TV sets 
means stepped up earnings, greater security for you. 

ACQUIRE SUPERIOR SKILLS 

AT HOME IN SPARE TIME 
TV Servicing ... real, professional TV Servic- 
ing, pays good money to men with specialized 
knowledge and training. The exciting, ex- 
panding TV industry offers more than just 
good jobs. It offers success, a career to men 
qualified to render an essential community 
service. 
Be one of these experienced TV Servicemen. 
NRI's new course is 100 % learn -by- doing, 
practical training. We supply all the equipment 
plus comprehensive manuals covering a thor- 
oughly planned program of practice. You learn 
how experts diagnose TV receiver defects 
quickly. You learn the cause of defects ...audio 
and video ... accurately, easily. And you learn 
how to fix them. 

ALL LEARN BY DOING 
You do more than just build circuits. You get 
experience aligning TV receivers, isolating com- 
plaints from scope patterns, eliminating inter- 
ference, use germanium crystals to rectify the 
TV picture signal, adjust the ion trap and 
dozens of other professional 'TV Servicing 
techniques. 
Many fellows "go around in circles" trying to 
isolate TV receiver defects. Don't guess! Learn 
professional techniques. Take this training now. 
If you want to go places in TV servicing you 
will act quickly to find out what you get, 
what you practice and how you can advance 
with better practical knowledge through NRI's 

August, 1955 

NEW ALL - PRACTICE 

COURSE Shows How 

top TV servicemen fix 

ANY MAKE or model 

Home Training includes 1T' Picture 

Tube, components for a TV 

Receiver, Scope, Signal Generator, 

HF Probe, all for introductory 
price under $200 on easy terms. 

new course in Professional Television Servicing. 
Accept this personal invitation to get a free 
copy of our booklet which describes this train- 
ing in detail. Mail the coupon now. Remember, 
with this course you keep right on working, 
keep right on earning at your job while you 
learn through actual practice at home in your 
spare time. 

UHF AND COLOR CREATE 
GROWING OPPORTUNITIES 
To cash in on the present UHF and the coming 
Color TV boom you'll need the kind of knowl- 
edge and experience this Professional Television 
Servicing Course gives yqu. There is no other 
training like this. Here, condensed into a few 
months of training at home, is everything that 
TV servicemen learn in months, even years of 

bench work. You get practice instal- 
ling front -end channel 

selector strips 

in modern UHF -VHF receivers. You learn 
UHF servicing problems and their solution. 
Mail the coupon below. Discover how this new 
course meets the needs of the man who wants 
to get ahead in TV Servicing. 

NOT FOR BEGINNERS 

NRI's Professional All- Practice Television 
Servicing Course is for men with some knowl- 
edge of Radio and TV fundamentals but who 
need intensive, practical training and actual 
experience with TV circuits and professional 
servicing techniques to be self -reliant, con- 
fident, expert TV servicemen. Get this book 
FREE and judge for yourself how NRI's 
course will further your ambition to reach 
the top in TV Servicing. Mail the coupon . . . 

there is no obligation ... and it can open the 
door to a better career for you. 

National Radio Institute, Dept. 5HET, 
16th and U Sts., Washington 9, D.C. 

Please send me FREE copy of "How to Reach the Top in TV Servicing." 
I understand no salesman will call. 

Name Age 

Address 

City Zone State 
Approved Member National Home Study Council J 
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Industry Plans 
Wee:': -Long Celebration 
OBSERVANCE, by the entire nation, 

of a week dedicated to "Better Home 
Entertainment" will begin on Septem- 
ber 18th.:, alius Haber, of RCA, headed 
the subcommittee - of the public rela- 
tions section of the Radio-Electronics - 
Tlelevis:on Manufacturers Association 
in designing a program for the week- 
long celebration. 

Retail stores across the nation will 
display new television, radio, and hi -fi 
models to the public backed by dis- 
tributors and the broadcasters and 
telecasters. These retail dealers will 
participate under coordinated efforts 
of the National Appliance and Radio - 
TV Dealers Association. 

The National Association of Radio 
and Televis:ors Broadcasters and the 
National Association of Electrical Dis- 
tributors will promote the theme to 
the listeners and viewers. The press, as 
well as national magazines, will run 
special feature articles covering the 
history and the development of the 
radio and television industry. It is 
planned that regional dinners be held 
in advance of the week -long celebra- 
tion and that promotional material be 
furnished to dealers for their use in 
publicizing the occasion to their cus- 
tomers and prospects. We urge all of 
our readers to participate in National 
Radio & Television Week -dedicated to 
a theme of "Better Home Entertain- 
ment" during the week of September 
18. 

Hi -Fi in the 90's 
THE history and development of the 

phonograph has captured the whole- 
hearted interest of this editor. From 
a modest beginning (an Edison "Gem 
Phonograph ") has grown the fascinat- 
ing hobby of restoring many early 
cylinder and disc machines to their 
original condition. 

Our search for these early horn -type 
reproducers has been taking place for 
several months. Many hours have 
been spent in research and in the 
gathering of early literature and clip- 
pings of old ads for an elaborate 
scrapbook. Many of our friends have 
combed their attics for certain models 
we are seeking. A few have been found 
buried under piles of keepsakes and 
miscellaneous junk. These have aug- 
mented our collection of early cylinder 
and disc machines (totalling 30) sub- 
stantially, but many more are needed 
before we can exhibit an assortment 
of historical machines at future audio 
fairs and on other occasions visited by 
our readers. 

It seems that substantial quantities 
of certain Edison machines were made, 
for example, and these are fairly corn- 

monplace throughout the country. They 
include the Edison "Home," "Stand- 
ard," "Fireside," and "Amberola" mod- 
els. Others, such as the Edison "Op- 
era," "Concert," "Balmoral," "Alva," 
and "Idelia" were not made in great 
quantity -and are lacking in the col- 
lection. 

And there were many so- called pri- 
vate brand phonographs made during 
the 1890's. Generally, they are small 
spring -wound (by crank or key) ma- 
chines employing short outside horns. 
Many of them are of the cylinder 
type while others, including the Ber- 
liner disc machines, could be driven 
directly by means of a crank. 

It is hoped that our readers will 
search their attics and basements for 
some of these small machines and send 
us complete descriptions and data ap- 
pearing on the nameplates. 

Our interest has been shared by 
other collectors to the point that they 
urge this publication to form a col - 
lector's club and to exchange data on 
the old horn -type phonographs. The 
greatest demand, both by our readers 
and from industry, has been for a series 
of articles giving the history, dates, 
and mechanical details of the early ma- 
chines. Our search for a qualified 
writer has now been satisfied, and a 
series of articles is now being written 
by James Riley, who has collected and 
studied the history of the phonograph 
for more than twenty years. The in- 
formation being compiled will be of 
great interest to the audiophile and to 
the old -timer who recalls the "acous- 
tical reproducers" of yesteryear. 

We will be glad to give consideration 
to the formation of a collector's club if 
there is sufficient interest to warrant 
the time and effort needed to make the 
project a success. It is suggested, 
therefore, that all interested readers 
send in their suggestions for the form- 
ing of such a group. We will be happy 
to give them every consideration. 

TV -Radio Servicing 
$1.5 Billion Industry 
THE most encouraging report revealed 

by RETMA's service chairman, H. J. 
Shulman, at the 31st Annual Conven- 
tion, was the $1.5 billion paid by 48 
million families for TV and radio main- 
tenance during the past 12 months. 
The figure exceeded the retail dollar 
value of the 7,900,000 TV sets and 12,- 
500,000 radio sets sold for the same 
period. Other items which contributed 
to the $1.5 billion service bill were 
component parts, and antennas and 
their installation. Labor represented 
about 770 million. The general feeling 
throughout the convention was that 
quality of TV service has steadily im- 
proved. O.R. 

As always, Electro- Voice is FIRST! Now E -V 
sponsors this unique and exciting contest. For a 
lifetime after this glorious listening experience 
you will judge music reproduction equipment by 
its ability to approach the perfection already 
achieved by E -V sound matched high fidelity 
components and loudspeaker systems! 

WIN this "Double- Size "FIRST PRIZE! 

Week -End with High Fidelity ALL- 
`44' EXPENSE-PAID week -end trip for 

two ... from wherever you enter the 
contest to Electro- Voice -the Home 
of High Fidelity! Take part in the as- 
sembly of your own wonderful prize, 
if you wish. 

© Lifetime of High Fidelity Music with 
your own incomparable Patrician 4- 
way audio reproducer and the beauti- 
ful Peerage console complete with all 
equipment! 

9 MORE PRIZES! 

3 SECOND PRIZES . magnificent E -V 15TRX 
15 in. three -way speakers! 
3 THIRD PRIZES . outstanding E -V 12TRX 
12 in. three -way speakers! 
3 FOURTH PRIZES . . . powerful E -V 12TRXB 
12 in. three -way speakers! 

Just two pleasant steps: (A) Hear E -V high fidel- 
ity demonstrated by your E -V Distributor. (B) 
Fill in and mail the official entry blank, provided 
by E -V Distributor. (Be sure the salesman signs 
your entry blank.) Contest closes at midnight, 
September 30, 1955. Starts August 1, 1955. 

Gi .usvrofcz BUCHANGAN MICHIGAN 

Gentlemen: I want a chance to win a "Week - 
End with High Fidelity." Please send me the 
names of nearest participating E- V Distributors. 

Name 

Address 

City Zone State 

My nearest large 
trading center is 

8 RADIO & TELEVISION NEWS 
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MIGH'1 Low -Cost Test Instrument Kits 

Lab Precision Quality... Easiest -to- Assemble Money- Saving Instruments 

The greatest value anywhere for your test instrument dollar! Here's more 
for your money in accuracy, dependability, versatility and professional styling. 

Here's the last word in easy -to -build convenience. Instruction manuals 
are a marvel of simplicity for quick assembly without guesswork. 

You need only a screwdriver, soldering iron and pliers -and 
you're ready to build these top -quality instruments! 

New KnightTubeTester Kit 
Expertly engineered, low - 
cost tube tester. Tests 4, 5, 
6 and 7 -pin large, regular 
and miniature types, octals, 
loctals, 9 -pin miniatures, 
pilot lamps. Tests cover 
new 600 ma. series-string 
types. Checks for emission, 
shorts, open elements, 

heater continuity. 4W' meter with "Good- Replace" scale. 
Fast -operating roll chart. Universal socket pin selectors to 
test tubes with new base arrangements. Blank socket for 
future use. Choice of 14 fil. voltages from .75 to 117 v. In- 
cludes all parts, dark green metal case, gray panel, wire, 
solder. 9 x 4 x 10 ". For 110 -120 v., 50 -60 cy. AC. 14 lbs. 
83 FX 143. Knight Tube Tester Kit. Only $29.75 
83 FX 142. As above but in fabrikoid covered portable 
case, 6% x 14% x 10W. Shpg. wt., 15 lbs. Only $34.75 
83 F 141. TV Picture Tube Testing Adapter. Only. $3.75 

New Knight Signal Tracer Kit 
Ideal for visual and audible signal 
tracing of RF, IF, video and audio 
circuits -at less than the cost of 
an audio signal tracer alone. High- 
est usable gain: "magic eye" with 
calibrated attenuators permits 
stage by stage gain measurements. 
4" PM speaker. With RF probe for 
checking all stages; includes audio 
probe tip. Noise test provision. 

Built -in wattmeter calibrated 25 to 1000 watts. With gray 
and green metal case (7 x 10 x 5 "), all parts, tubes, probes, 
precut leads, solder. For 105 -125 v., 50 -60 cy. AC. 13 lbs. 
83 F 135. Knight Signal Tracer Kit. Only $24.50 

New Knight VOM Kit 
Quality 20,000 ohm /volt VOM with 
4 IA" meter; ± 2% full scale accuracy; 
1 % multipliers; single switch selects: 
6 DC ranges- 0.2.5- 10 -50- 250 -1000- 
5000 at 20,00 ohms /volt; 6 AC ranges 
-0.25- 10 -50- 250 -1000 -5000 at 5000 
ohms /volt; 3 resistance ranges - 
0- 2000 -200,000 ohms and 0 -200 meg. 
4 DC current ranges -0 -10 -100 ma. 
and 0 -1 -10 amps. Complete with bake- 
lite case (6% x 534 x 3% "), all parts, 
4' test leads, batteries, wire and solder. 

83 F 140. Knight VOM Kit. Only $26.50 

August. 1955 

New Knight RF Signal Generator Kit 
Provides modulated or unmodu- 
lated RF output on long wave, 
broadcast, short wave, FM and 
TV frequencies. Ideal for use with 
VTVM for aligning RF and IF 
sections of radio and TV sets; 
use with sweep generator as TV 
marker generator. Delivers audio 
output for troubleshooting all 

audio stages. RF output: 160 kc to 110 mc on fundamen- 
tals; useful harmonic output to 220 mc; modulated at 400 
cycles; with jack permitting modulation by external gen- 
erator. Rated RF output 100,000 my or greater. Max. 
audio output, 10 volts. Complete with green metal case 
(7 x 10 x 5 ") and gray panel, tubes, all parts, pre -wound 
coils, wire and solder. For 110 -120 v., 50 -60 cy. AC. 10 lbs. 
83 F 145. Knight RF Signal Generator Kit. Only ..$19.75 

New Knight Audio Generator Kit 
Ideal audio frequency source for 
checking audio circuits and 
speaker response; fine for Hi -Fi 
testing. Frequency range: 20 cps 
to 1 mc in 5 ranges. Output volt- 
age: 10 volts to high imp., ± 1 db 
to 200 kc. Generator imp., 600 
ohms. Less than .25 % distortion 
from 100 cps through the audible 

range; less than 1 % when driving 600 ohm load at maxi- 
mum output. Continuously variable step- attenuated out- 
put. Complete with green and gray metal case (8% x 11 x 
71A"), all parts, tubes, precut leads and solder. 17 lbs. 
83 FX 137. Knight Audio Generator Kit. Only . . . . $31.50 

Send 

100 
Mow TO K.° 

VOM 

FREE Supplement No. 148 

Send for our latest 56 -Page Sup- 
plement featuring new releases 
and special values. Make your 
selections at ALLIED from the 
world's largest stocks of tubes, 
parts, test instruments, Hi -Fi audio 
equipment, Amateur gear, indus- 
trial components- everything in 
electronics at lowest prices. 

GET THE PROOF OF KNIGHT QUALITY 

Send for complete construction manuals 
See for yourself the exceptional quality and super - 
value represented in Knight Test Instrument Kits. See 
why KNIGHT offers you more for your money in de- 
pendability, precision quality and versatility. 
38 K 165. Knight Tube Tester Kit Construction Manual. 
38 K 170. Knight Signal Tracer Kit Construction Manua I. 

38 K 168. Knight VOM Kit Construction Manual. 
38 K 166. Knight Signal Generator Kit Manual. 
38 K 169. Knight Audio Generator Kit Manual. 
Order any of the above construction manuals. 
Each only 10c 

ALLIED RADIO CORP., Dept. 1 -H -5 

100 N. Western Ave., Chicago 80, III. 

Send FREE Supplement No. 148 
Ship the following KNIGHT Kits 

Send construction manuals covering the following 

kits: 

Amount Enclosed $ 

Name 

Address 

ALLIED RADIO I City Zone State 

9 



NOW... 

c 
the farn°us 

now 

available as a 

{ully 
autOatic 

°del als . 

models o choose from! 

Ro*1 
a type for every need atltO1'àtt 

. . ALL 40% SHARPER TUNING 
than any other á tomatic rotor 

and Pre -Sold 
for you on TV 

announcements 
across the country 

10 

AR -22 

AR-2 

AR-1 

Here is the HEAVY DUTY 

rotor that is so popular every- 

where... NOW COMPLETELY 

AUTOMATIC! Powerful be- 

yond any TV need...it is test- 

ed and proven as the giant of 

the industry. Uses 4 wire cable. 

The complete, AUTOMATIC 

rotor with THRUST BEARING. 

Handsome modern design cab- 

inet, uses 4 wire cable. Tested 

and proven by thousands and 

thousands of satisfied users, it 
has everything that could be 

asked for in a popular rotor. 

Same as the AR -2 without the 
thrust bearing. 

C O R N E L L- D U B I L I E R 
SOUTH PL AIN FIELD, N. J. 

CT OR 
kïlR ---s -iï----- 

THE R A D 1 A R T CORP, 
C L E V E L A N D 13, O H I O 
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AS A DEMONSTRATION... 

(Will you accept without charge ANY ON E of these highfidelity 

MUSIC APPRECIATION RECORDS 

. 

Richard Strauss' TILL EULENSPIEGEL'S 

MERRY PRANKS 

Smetana's THE MOLDAU ION ONE 12" DISC) 

George Szell, conducting The Music Appreciation 
Symphony Orchestra 

Prokofiev's CLASSICAL SYMPHONY 

Britten's THE YOUNG PERSON'S GUIDE 

ION ONE 12" DISC) TO THE ORCHESTRA 
Alfred Wallenstein, conducting The Music Appreciation 

Symphony Orchestra 

lb- 

'Wagner S OVERTURES TO TANNHAUSER and 

ION ONE 1r DISC) DIE MEISTERSINGER 

Norman Del Mar, conducting The London Symphony Orchestra 

'' 
v 

34(1)1(171 15 SYMPHONY NO. 102 IN B FLAT MAJOR 

Fritz Stiedr y, conducting The Music Appreciation 
Symphony Orchestra 

3.S.Bach S SUITE FOR ORCHESTRA NO 3 

IN D MAJOR 

George Szell, conducting The Music Appreciation 
Symphony Orchestra 

Schumann's PIANO CONCERTO IN A MINOR 

Thomas Scherman, conducting The Little Orchestra 
Eileen Flissler, Pianist 

LMendelssolln's VIOLIN CONCERTO IN E MINOR 

Alexander Smallens, conducting Stadium Concerts 
Symphony Orchestra Fredell Lack, violinist 

- Bc'etllOVe11S SYMPHONY NO. 5 IN C MINOR 

Norman Del Mar, conducting The London Symphony Orchestra 

TO HELP YOU UNDERSTAND MUSIC BETTER AND ENJOY IT MORE 

SPONSORED BY THE BOOK- OF -THE- 

MONTH CLUB, this new idea is designed 
for those who enjoy good music but who 
are aware, too often, that they do not 
listen to it with complete understand- 
ing and appreciation. There is no doubt 
about the reason: most of us are not 
primed about what to listen for. Music - 
APPRECIATION RECORDS meet this need - 
for a fuller understanding of music- 

ON ONE SIDE there is a full performance of a great 
musical work. The records feature 

orchestras and soloists of recognized distinction in this 
country and abroad. You listen to this performance first, 
or afterward, as you desire, and then ... 

ON THE OTHER SIDE is an illuminating analysis of 
the music, with the themes 

and other main features of the work played separately 
with running explanatory comment, so that you can learn 
what to listen for in order to appreciate the work fully. 

, 

August, 1955 

better than any means ever devised. 
This form of self- education can be as 
thorough as the Music Appreciation 
courses given in many universities. 

YOU SUBSCRIBE BUT TAKE ONLY THE 

RECORDS YOU WANT ...A new Music - 
APPRECIATION RECORD will be issued - 
for subscribers only -every month. The 
announcement about each forthcoming 
record will be written by the noted com- 
poser and music commentator Deems 
Taylor. After reading this descriptive 
essay you may take the record or not. 
You are not obligated to take any speci- 
fied number of records. And you may 
stop at any time! 

TWO TYPES OF RECORDS AVAILABLE 
... All MUSIC -APPRECIATION RECORDS 

are high -fidelity, long -playing records 
of the highest quality -33M R. P. M. on 
Vinylite. They are of two kinds: first, a 

so- called Standard Record -a twelve - 
inch disc -which presents the perform- 
ance on one side, the analysis on the 
other. This is sold at $3.60, to subscrib- 
ers only. The other is an Analysis -Only 
Record -a ten -inch disc -priced at $2.40. 
The latter is made available each month 
for any subscriber who may already 
have a satisfactory long -playing record 
of the work being presented. (A small 
charge is added to the prices above to 
cover postage and handling.) 

TRY A ONE -MONTH SUBSCRIPTION - 
WITH NO OBLIGATION TO CON- 
TINUE ... Why not make a simple trial, 
to see if these records are as pleasurable 
and as enlightening as you may antici- 
pate? The record you choose will be sent 
to you at once -at no charge. You may 
end the subscription immediately after 
hearing this record, or you may cancel 
any time thereafter. 

PLEASE RETURN ONLY IF YOU HAVE A 331/3 R. P. M. RECORD PLAYER 

MUSIC- APPRECIATION RECORDS 

c/o Book -of- the -Month Club, Inc. 

345 Hudson Street, New York 14, N. Y. 

Please send me at once, without charge, 
the MUSIC -APPRECIATION RECORD checked at 
the right and enter my name in a Trial Sub- 
scription to MUSIC-APPRECIATION RECORDS, 

tinder the conditions stated above. It is 
understood that, as a subscriber, I am not 
obligated to buy any specified number of 
records, but may take only those I want. 
Also, 'I may cancel my subscription after 
hearing this first record, or any time there- 
after at my pleasure, but the introductory 
record is free in any case. 

R38-8 AS MY FREE DEMONSTRATION 
RECORD PLEASE SEND ME 

Strauss' Till Eulenspiegel Prokofiev's Symphony 

& Smetana's The Moldau and Britten's Guide 

Wagner's Overtures Baydn's Symphony 

Bach's Suite Schumann's Concerto 

Mendelssohn's Concerto Beethoven's Symphony 

Mr. 
Mr,v. 
Mie, (Pleeee Print) 

ADDRESS 

CITY ZONE STATE 
MAR 37 
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)0W( f H I LCO 

PHILCO 
BAR GEN ERA7GQ 

BAR AND DOT 
w00EL 7100 

UNIVERSAL 

aF_ATTENVATOR 

\ MODEL 7100 

PHI LCO TUBES 
IMPROVE THE 

PERFORMANCE OF 
ANY TV OR 

RADIO RECEIVER 

PH I LCO 
UNIVERSAL 

Color Bar and Dot 

GENERATOR 



Puts You in the 
Color Service Business 
with One Instrument! 
A COMBINED COLOR -BAR AND DOT -BAR GENERATOR 

PLUS A DYNAMIC WHITE BALANCE TEST 

From Philco laboratories comes one compact generator with all Color Bar and Dot Bar 

Generator features -a new versatile instrument that meets all color service requirements 

... on the bench or in the field ! Used in conjunction with present monochrome test 

equipment, the Philco Model 7100 Universal Color Generator fully equips the service 

man to completely trouble -shoot circuits associated with color reproduction and make 

accurate convergence adjustments ... in any color receiver made. The full- screen 10 bar 

color pattern was developed to provide rapid, accurate servicing. See the Philco Universal 

Color Bar .nd Dot Bar Generator at your Philco distributor's. 

Look at These Special PHI LCO Features! 
1. Signals for checking and setup of: 

Static and Dynamic Convergence; Dy- 
namic White Balance, Frequency of Color 
Oscillator; Phase of Demodulators; Matrix 
Circuits; Color and black and white linearity. 

2. Four crystals control picture 
and soLnd carriers. 

3. Two additional crystals control internally 
generated color signals and horizontal 
sync pulses. 

4. Fully regulated Power supply. 
5. Visucl markers simplify identification of 

color bars. 

SAVE UP TO $13000 
By buying PHILCO, you save up to $130.00 over other 
equivalent types of equipment that give you the same service 
functions. This compact Philco Color Bar and Dot Bar 
Generator gives you the features of two generators ... at a 
much lower cost ! 

COMPLETE PRICE ONLY 

'2695° 
Compare Value! Performance! Features! 

PH I LCO CORPORATION Accessory Divisiof 
"A" & Allegheny Avenue, Philadelphia 34, Pa. 

r1....... f,z 

r1 Jr\ 
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THE SELENIUM RECTIFIER 

WITH THE GREATEST 

When you replace with Federal Selenium Rectifiers you give your radio -TV 
customers PERFORMANCE that builds lasting good will-and PROFITS! 

And HERE'S why- point by point: 
LONGER LIFE ... 5,000 hours life expectancy in 
approved applications. 

HIGHER OUTPUT VOLTAGE ...3 to 61/2 higher B+ 
output volts than competitive selenium rectifiers in 
conventional doubler circuits. 

LOWER TEMPERATURE RISE...2° C to 10° C lower 
average operating temperature than competitive 
selenium rectifiers. 

SUPERIOR HUMIDITY RESISTANCE ... passes 1,000 - 
hour life test in 95% relative humidity at 40° C. 

PROVEN MECHANICAL CONSTRUCTION . .. brass 
eyelet or aluminum stud construction used exclu- 
sively. Patented "dead- center" construction allows 
stack to be tightened until rigid, without affecting 
the pressure- sensitive selenium characteristic. 

14 

UNDERWRITERS LABORATORY ACCEPTANCE FOR 
85° C OPERATION ... Federal's popular radio -TV 
types have been tested and accepted by UL for 
operation at cell temperatures of 85° C. 

CONSERVATIVE RATINGS ...rectifiers offered to the 
industry are rated only after exhaustive tempera- 
ture rise and aging tests on minimal grade units to 
insure full value and satisfaction. 

MORE UNIFORM QUALITY ...Federal rectifiers are 
automatically 100% tested and inspected to meet 
standard forward and reverse current specifications, 
as well as for dielectric strength. 

;I LARGEST PLANT CAPACITY ...production facilities 
to satisfy any quantity requirement. 

MORE ENGINEERING KNOW -HOW ...the research 
and design facilities of the world -wide, American - 
owned International Telephone and Telegraph Cor- 
poration assure continued product leadership. 

See your Federal Distributor today! 

Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

COMPONENTS DIVISION 100 KINGSLAND ROAD CLIFTON, N. J. 

In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P.Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., New York 

RADIO & TELEVISION NEWS 
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Unmatched for power 

and performance! 
This extraordinary fringe -area 

powerhouse is still the most sensitive 

all- channel antenna made today -bar 
none! The SUPER RAINBOW's many 
"years- ahead" engineering features 

include the triple -powered Tri -Pole, 

separate high and low band 
operation, 100% aluminum 

construction, and "Snap- Lock" pre - 
assembly. Also in great demand . . . 

The RAINBOW, Model No. 330. 

Model Jo. 

331 

f 
Model No. 

335 

TRAILBLAZER 

Extra elements, 
extra performance! 
There may be antennas that 

resemble our TRAILBLAZER, but 
none can top its blazing performance. 
The TRAILBLAZER features extra High 
and Low Band directors, and full -wave 

directors on the High Band. It installs 

faster than any similar antenna, and -it's 
all aluminum! Especially recommended for 
areas with front -to -back interference prob- 

lems, particularly on the Low Band. Count 
the elements ... then compare the prices! 

CHA NNEL 
MASTER® 

All -Channel Yagis 

Unrivaled for power, 

popularity and price! 

Advanced design - 
and "Super -Sembled" 

Look to the LANCERS for 
Channel Master "extras ": 

extra elements and extra gain - 
at no extra cost. Completely 

"Super -Sembled." The SUPER LANCER 

gives 11/2 db more gain on both the 
Low Band and the High Band than 

similar types. The LANCER, Model 
No. ", has an extra director that 

provides 11/2 db more Low Band gain. 
Count the elements ... then 

compare the prices! 

zervicemer everywhere are discovering an 

entirely new answer to the problem of multi- 
channel fringe -area reception: Chcnnel Master 

all- channel yagis. These are the antennas 
that have what it takes io bring top TV 

performance to the most distant, isolated 
locations. Aid, they're ready fcr color, too! 

Today's leading all-channel yagis are 
designed - and improved - in the Channel 

Master Antenna Developme-tt Laboratories. 
Isn't it logical to use Charnel Master's 
famous engineering skill io solve your 

reception problems? 

I CHANNEL MASTER CORP. 1 l l 1 N V 1 l l 1, N. 1. 

We World's Largest Manufacturer of TV Antennas and Accessories 

Copyright 1955, Channel Masee/ Corp. 

@ -Lode /14.-as Rea V 5 Raf. Off 



INiEBNAiIONAL 

¡ti 

fis 
the 

Tqlacement 

Tmifier 

that's 

Tight I 

all 

TV 

and 

RADIO 

types 

available 

from your 

parts distributor 

INTERNATIONAL 
RECTIFIER 
CORPORATION 

El Segundo, Calif. ORegon 8-6281 
N E W YORE C H I C A G O 

Zrazl s Av oll safzplie/1. Ob 

2ua1ity 9ncliahic1 ReditilPn4 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 

PAY -SEE TV has run into a rampant 
snarl -legal and technical -from both 
the industry and the lawyers. Two def- 
inite points of view have appeared. The 
networks have solidly aligned them- 
selves against any form of subscrip- 
tion television, claiming that such a 
system is incompatible with American 
tradition and against the fundamental 
interpretation of the Communications 
Act. 

Officials of the three networks 
pointed out in their briefs that pay - 
TV cannot co -exist with free television 
and that the law, as it stands today, 
makes no provision for any form of 
broadcasting other than free. 

The proponents of the three fee -sys- 
tems strongly deny that fee and free 
telecasting are mutually exclusive, em- 
phasizing that one would be a special 
form of tele- broadcasting that would 
only be in operation at certain fixed 
hours of the day. 

Since the original decoding systems 
were announced some time ago, using 
wire or the airways, new methods of 
attacking the control signal have been 
proposed; none of these ideas has ac- 
tually been put into operation. They 
are all paper plans at the moment. In 
one proposal, it was suggested that 
since all codes can eventually be 
broken and bootlegging can become 
commonplace, it would be futile to use 
a coded system. 

However, a direct wire, like that 
used in community TV, could be used, 
it was said, and a push- button tech- 
nique applied to control the signal into 
the TV set. The button would have 
a key supplied by the system operator 
or could be a combination mechanism 
similar to a lock. 

It was also suggested that "block - 
purchase" could be effected and the 
televiewer would receive a monthly 
bill for the purchase of such a pack- 
age. In such an arrangement, the TV 
viewer would indicate to the operator 
his desire to receive certain programs 
so that when they were telecast he 
could tune them in like a free program. 

Such a system, it was noted, could 
be tested in any of the areas that now 
have community TV cables. When 
questioned as to the advisability of 
wiring up a large metropolitan center 
for such a test, the sponsors claimed 
that technically this presents no par- 
ticular problem since similar systems 

have been in operation in London and 
Amsterdam for quite a while. 

They admit, however, that there are 
a number of municipal and private 
utility problems that would be en- 
countered in getting approval for the 
use of existing ducts to carry the 
wired services. 

Another proposal that has appeared 
on the scene recommends the use of 
dual transmission on a single channel 
-one part of which would be used 
primarily for coded or private signals. 

It was agreed that subscription -TV 
was a legal maze over which the ex- 
perts would be arguing for many 
months. The FCC will have to decide 
whether subscription -TV is broadcast- 
ing or common -carrier. In a state- 
ment issued last year, the FCC de- 
clared in a rather broad report that it 
believed that pay -TV was a broadcast 
service and could be operated under 
the present act. However, a number 
of Congressmen do not believe that 
this is so and propose to debate the 
point thoroughly. 

TV SET MAKERS and telebroadcasters, 
a few weeks ago, found themselves 
faced with another scheme designed to 
solve the high -band puzzle; this time a 
completely new channel -shift plan of- 
fered by none other than a member of 
the Commission, Robert E. Lee. He 
told engineers at the annual meeting 
of the National Association of Radio 
and Television Broadcasters that per- 
haps a consolidation of the bands into 
one continuous chain running from 60 
to 342 megacycles, sliced up into 47 
channels, could remove all of the prob- 
lems that now appear on the low- and 
high -band scene. Such a rocking re- 
shuffle would alter completely not only 
the present allocation program, but the 
complete philosophy behind the post- 
war, spectrum edict. 

According to the Commissioner, his 
idea, offered as a personal recom- 
mendation, would eliminate the need 
for the varied proposals to demix or 
set up boosters or satellite stations. To 
accommodate the combined channels, 
channel 2 would go; FM, now in the 88 
to 108 -mc. region, would be moved up 
to the 342 -362 mc. band; and all non - 
broadcast services would be placed 
either below 60 mc., or above 362. This 
would mean that the following serv- 
ices would have to be moved: aero- 

RADIO & TELEVISION NEWS 



G -C TV CHASSIS 

SERVICE HANDLES 
Safer: sets are easy to carry. 

No.9023 NET $1.95 

G -C PRINT -KOTE 
SILICONE Resin Spray 
Protection for printed circuits. 

No. 14 -6 NET $2.17 

G -C WEATHER -PROOF 
SPEAKER CONE DOPE 

For drive -in theaters, etc. 

No.9080 -8 NET $0.90 

G -C NON -TOXIC G -C LOW LOSS 

ELECTRO -TET Cleaner TV LINE KLIP 
Non-flammable, safe, fast drying. One -piece plastic; no springs. 

No. 10 -G NET $3.60 No. 9055 NET $0.15 

.t1111111a 

G -C DUAL SHEET G -C ALL -PLASTIC G -C TEST SOCKET G -C ECONOMY G -C SILVER PRINT 

METAL PUNCH IINSPECTION MIRROR ADAPTER KIT TEST LEADS Printed circuit touch -up; pure 

Two punches: '." & l',;_ ". No danger of shock, shorting. Contains 4 G -C socket adapters. Tenite 5" prods, 50" leads. silver. ' Troy on 

No. 9260 NET $3.50 No.5090 -P NET$0.36 No. 9250 NET $6.75 No. 9190 NET $0.60 No. 21 -1 NET $2.37 

G -C 2 -WAY HEX 

RATCHET BOX 
WRENCHES 

Two sizes' '/ x -r; rX x sia. 

No. 9234 NET $1.95 
9235 2.10 

GENERAL 
¢Qle Ton %pede 

RADIO -TV 
SERVICE AIDS 

at *acet Paget 
CEMENT 

G -C PRINT -KOTE G -C WIRE MARKERS 
SOLDERING FLUX Self- sticking; pre -cut; 3 strips. 

Liquid fl for printed circuits 

G -C POINTER G -C TERMINAL STRIP G -C SAFETY 

ASSORTMENT ASSORTMENT SCREWDRIVER 
flux Includes radial and slide types. Box of various types. Insulated for hot circuit use 

No. 12 -2 NET $0.45 No. 9229 NET $0.75 No. 9120 NET $0.99 No. 9129 NET $0.99 No. 9209 NET $0.75 

G -C TV PICTURE 
TUBE BOOSTER 
Brightens picture tubes. 

No. 8910 NET $1.59 

G -C TV TUNER KLEEN -O -MATIC 

Cleans, shields Standard coil tuners. Easy to install. 

G-C SPEEDEX 
SPRING WINDER 
Make any type spring fast. 

No. 9221 NET $1.50 No. 5209 NET $14.95 

G -C 6 -PC. G -C PRY -UP G -C 6 -PC. HEX NUT 

SCREWDRIVER KIT TUBE LIFTER DRIVER KIT RESISTOR 
Fitted case and complete set. Protects fingers and tubes. Case with sockets n. to ' =. Replacement for series -wired set. 

No. 8615 NET $1.17 No. 9213 NET $0.15 No. 9206 NET $2.40 No. 9207 NET $0.33 

G -C PRINT -KOTE 
SOLDER 

Low melting; non -corrosive flux. 

No. 9131 NET $0.45 

G -C STANDARD 
"NO- STRETCH" 

DIAL CORD 
Diameter .028; 25' spool. 

No. 88 -25 NET $0.90 

G -C VM 33 -1/3 
PHONO DRIVE 

Replacementset torVM changers 

No. 25 -E NET $0.30 

G -C 300 -OHM LINE TOOL 

Slot, strip, cut twin leads; crimp lugs. 

No. 9220 NET $3.95 

G -C 7.5 -OHM FUSE 

G -C TUBE -CHECKER 
Easy -to -use series filament tube 
checker and continuity tester re- 
quires no tube warm -up. Simply 
plug tube in and get immediate 
check. 

No. 9270 NET $3.95 

G -C SOLDERLESS 

TERMINAL REPAIR KIT 
Fastener tool and terminals. 

No. 8176 NET $3.95 

FREE! 
Send postcard 
for your 
complete 
illustrated i 
G -c Catalog 

G -C TV "PICTO -VUE" 
RACK 8 TRUCK 

Easy to use; includes mirror. 

No. 9205 NET $14.95 
9aai9ss \ 25 ,I i 

1( CENEAAr crMENr 
'MNNUr.truNIM6 COMPANY 

TELCO 

GENERAL CEMENT MFG. CO. 
904 TAYLOR AVENUE ROCKFORD, ILLINOIS 



aLLDoll8 
presents NEW 

"RANEE- PAK" CAPACITOR KITS 

Kits Are 

Packaged In 

Polyethylene 

Bags 

CERAMIC CASED 

PAPER ASSORTMENT 

NEW TYPE ITC 

-4 

in popular capacity and voltage ranges - 
ultimate in convenience for the serviceman 

Here are two of the new "ILLINI HANDEE -PAK" 
Assortment Kits now on display at your jobber. Attractively and 

conveniently-packaged ors careis and sealed in transparent polyethy- 
lene bags, each of the kits contains the most popular 

capacity and voltage ranges in use by the service industry. 
Each of the ELECTROLYTIC "HANDEE -PAK" kits 

consists of five popular assorted capacitors. The paper capacitor 
"HANDEE -PAK" kits are made up of ten assorted of the new type 

ITC oil impregnated ceramic cased capacitors. 
These capacitors lead the field in advanced design, 

superior quality and workmanship and are the 
ultimate in packaging and convenience. "HANDEE- 

PAKS" simplify storage, banish shelf -life problems. 
A few "HANDEE -PAKS" in your service kit take 

up little room, serve you by being factory 
fresh and easily identified. Use them with 

confidence - millions of capacitors produced 
to date are your assurance of "Time Tested Quality." 

If your jobber cannot supply you at present, drop 
us a line for full details on the new "HANDEE- 
PAK" kits. We will also send you latest catalog 
covering our complete capacitor line. 

18 

ILLINOIS CONDENSER CO. 
1616 N. THROOP STREET. CHICAGO 22, ILLINOIS 

THE CAPACITOR LINE OF %uxe %ttld0.__ t 

EXPORT 15 Moore Street, New York 4, N. Y. CABLE "Minthorne" 

nautical marker beacons and opera- 
tional fixed, now on 72 to 76 mc.; aero- 
nautical radio navigation and mobile, 
government, amateur, domestic pub- 
lic, land transportation, industrial, 
public safety and maritime mobile, 
now on 108 to 174 mc.; and govern- 
ment, amateur and aeronautical now 
on 216 to 342 and 342 to 362 mc. 

The FCC representative said that he 
chose 47 channels because during a 
number of early Commission sessions 
it was pointed out that a dozen very - 
high channels and 35 ultra -high chan- 
nels (each 12 megacycles wide to per- 
mit colorcasting) would be sufficient 
for nationwide coverage. Now that it 
has been found possible to transmit 
color on 6- megacycle channels, he felt, 
the earlier suggestions had even more 
merit. 

Broadcasters didn't seem to feel as 
optimistic about the move as the Com- 
missioner. One FM operator, who had 
to change his transmitter when the 
45 -mc. shift to the 88 -mc. zone was 
authorized, remarked that the new fre- 
quency hike would involve an expendi- 
ture of well over $60,000; much too 
costly for him at the moment. Others 
said that the Lee plan would seriously 
affect high -band set sales and conver- 
sions and should be shelved immediate- 
ly, with an official statement from the 
Commission. As long as the proposal 
is alive, it was strongly emphasized, 
we'll have a market slump. 

HIGHER POWER and more sensitive 
receivers were described as the key to 
the present ultra -high problem by an- 
other FCC spokesman; this time the 
chairman of the Commission, George 
C. McConnaughey. 

In an address before another group 
of NARTB members, he reported that 
the Commission felt so strongly about 
the possibilities of super -power and its 
coverage on the high bands, that the 
FCC staff had been instructed to ini- 
tiate rule- making proceedings that 
would step up the maximum radiated 
power output from one to five mega- 
watts. The Commission's engineers 
were also told, he said, to obtain in- 
formation concerning the possibility of 
improving the sensitivity of u.h.f. re- 
ceivers. The broadcasters were in- 
formed that these instructions were 
issued in an effort to ... "explore the 
practical possibilities of making u.h.f. 
and v.h.f. comparable." The rule -mak- 
ing plan, explained the Commissioner, 
will ... "offer industry the opportunity 
to provide practical assistance. . . . 
These proposals, if successful, offer a 
potentially more efficient use of the 
authorized spectrum space." 

Noting that he realized that tele- 
casters had been faced with a serious 
situation, the Commissioner said that 
he was sure that industry would, in 
their ever -continuing spirit of coopera- 
tion, help develop sound solutions. 

"You broadcasters," he recalled, 
"were beset with many baffling and 
complex problems in the infancy of 
broadcasting and you solved them; in 

(Continued on page 106) 
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ROHN NO. 6 TOWER 
"All- Purpose" Tower 

Self- supporting to 50 ft., or guyed 
to 120 ft. Utilizes mass production 

techniques to give you lowest 
prices, yet highest profits for a 

tower of this type. Ideal for home and 
industrial requirements. Permanent 

hot -dipped galvanized coating 
inside and out. Dependability -a 

feature customers demand - is assured 
with the Rohn No. 6 Tower .. . 

designed to "stand up" for years to 
the rigors of weather and climatic 

conditions. Easy to climb for fast, 
efficient servicing. In 10 ft. sections. 

these two 

J 

ROHN 
PACKAGED TOWER 

"Space Sayer",,, 
cuts storage space 

300% or more! 
Popular PT -48 has almost 50' of 
sturdy tower within a compact 
8' x 20 "package! "Magic Triangle" 
design is adapted to a pyramid 
shape using a wide 19" base with 
progressively decreasing size up- 
ward. Decreases 
your overhead 
. . . easy to 
transport and 
assemble; cuts 
shipping costs! IN Galvanized through- 
out. Available in 
heights of 24', 
32', 40', 48', 56' 
and 64'. 

V v . J 
. 

V 

Ti ßh2 , _ 

MAGIC TRIANGLE 
CONSTRUCTION 

Famous wrap -around design 
with full 1 %s " corrugated 
cross -bracing welded to tub- 
ular steel legs. 

INTERLOCKING JOINTS 
... focused by swaging tower 
ends so that they overlap 
each other, becoming a sin- 
gle unit in structure. Proved 
by tests to be superior. 

WEATHER SEALED 
... against condensation and 
moisture. 

HOT DIPPED 
GALVANIZING 

both inside and out gives 
the finest protective coating 
known. This sales point is 
one of the best you can offer 

. the finest quality and 
at lower than competitive 
prices! 

HOT DIPPED GI1LV1NIZED 

Rohn Towers 
will satisfy 90% of your TV tower needs! 

HEAVY DUTY NO. 30 
TOWER 

Heights up to 200' or more when guyed 
Self- supporting up to 60' 

Sturdy communicatioñ or TV tower 
that will withstand heavy wind 

and ice loading. Heavy gauge tubular 
steel, electrically welded throughout. 

Weather resistant,. non -corrosive 
double coating provides durable finish. 

All sections in 10' lengths. Only 
2 -4 manhours required for installing 

50' tower! Tremendous sales 
potential for you in this tower 

SPECIAL INSULA- 
TOR SECTIONS are 
available to permit the 
Rohn No. 30 Tower 
to be used as guyed 
"series fed" radiators 
for amateur and com- 
mercial uses. 

August. 1955 

NEW LINE OF ROHN 
ROOF TOWERS 

Four superior designed 
"Roof Towers" are 
available for inexpen- 
sive, yet sturdy roof in- 
stallations. 3', 5' and 
10' sizes are available. 
These completely gal- 

vanized Rohn Towers have unbeatable 
sales appeal when this type installa- 
tion is desired. 

for larger profits customer 

CALL YOUR ROHN REPRESENTATIVE 
FOR COMPLETE CATALOG, SALES 

LITERATURE AND PRICES - OR WRITE - 
PHONE - WIRE DIRECT 

HANDLE 
THE COMPLETE LINE 

OF ROHN GALVANIZED 
ACCESSORIES 

... house brackets, special bases, peak 
and fiat roof mounts, instant drive -in 
bases, telescoping masts with matching 
bases, special Rohn Fold -Over Tower, 
guying brackets, UHF antenna 
mounts, erection fixtures, variety of 
mounts and supports for masts or tub- 
ing, tower installation accessories, TV 
service tables, mast and TV hot dipped 
galvanized tubing, guy rings, etc. 

satisfaction greater ease in ordering, 
handling and shipping 

GET ALL YOUR REQUIREMENTS 

FROM ONE RELIABLE SOURCE 

ROHN Manufacturing Company 
116 Limestone Avenue, Bellevue, Peoria, Illinois 
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The Transistor Age 

"Now, where is that audio amplifier ?" 
You don't need a high powered microscope to examine the "Surprise" trade -in 
figure offered by Walter Ashe on your used (factory -built) test and communi- 
cation equipment. For the giant, economy size allowance, get in touch with 
"Surprise " Trade -In Headquarters today. Wire, write, phone or use handy coupon. 

Olt 

HALLICRAFTERS SX -96 
Less speaker. Net $249.95 

HAMMERLUND HO -140X. 
Less speaker. Net $264.50 

WRITE FOR FULL 

All prices f. o. b. St. Louis 

HARVEY -WELLS BANDMASTER 
MATCHING TRANSMITTER 

AND RECEIVER. Model T -90 
Transmitter. 90 watts input. 

Built -in VFO or crystal. CW and 
phone. Bandswitching. Six 

bands 80 through 10 meters. 
With tubes, less power supply. 

Net $179.50 

Model R -9 Receiver. Double 
conversion. Six bands 80 

through 10 meters. 9 tubes. 
S meter. Less speaker 

Net $149.50 

ELMAC AF -67 TRANS -CITER. 
Net $177.00 

INFORMATION ABOUT OUR TIME 

Phone CHestnut 1 -1125 

RADIO CO. 
1125 PINE ST. ST. LOUIS 1, MO. 
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NATIONAL NC -98. 
Less Speaker. Net $149.95 

PAYMENT PLAN 

FREE CATALOG! 
WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Louis 1, Missouri 

Rush "Surprise" Trade -In Offer on my 

R-8-55 

for 
(show make and model number of new equipment desired) 

Send latest Catalog. 

Name 

Address 

City Zone S o', 

Send 
for 

your 
copy 

today 
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YOU MUST PLEASE 
( C 

YOUR FUSTOMERS 

IF YOU WANT 

TO MAKE YOUR 

BUSINESS GROW 

It's a woman you have to please in 
76.9% of your service calls. 

You'll please more women when you 
use tubes . with the Good House- 
keeping Guaranty Seal . . . CBS 

tubes. 

` Guaranteed py`. 
Good Housekeeping 

`0?as+wnnsss 

CBS tubes are advertised and mer- 
chandized to millions of women in 
national magazines . . and on 
Arthur Godfrey's Talent Scouts over 
nationwide TV and Radio networks. 

More and more women will have 
greater confidence in you and your 
service when you use tubes with the 
Good Housekeeping Seal ... tubes 
with the respected name - CBS. 

Ask your distributor for 
CBS tubes 

CBS- HYTRON 
Danvers, Massach usetts 

A DIVISION OF 
COLUMBIA BROADCASTING SYSTEM, INC. 

August, 1955 21 



TRIAD 

*CORRECT 

REPLACEMENT 

These three new flybacks are mechanically cor- 
rect and electrically correct, ruggedized versions 
of manufacturer's items - precisely engineered 
by TRIAD for specific makes and models - to 
give exceptionally high performance and long, 
trouble -free service. 

D -52 
List Price 
$7.15 
Correct 

Replacement 
for RCA 75519, 
75585, 76381. 

D -53 
List Price 
$ 7.45 
*Correct 
Replacement 
for RCA 76501, 
76672. 

fit 
D -56 
List Price 
$9.50 
*Correct 
Replacement 
for Airking, 
CBS, Silver - 
tone, 10104, 
10107, 10108, 
10110, 10126, 
10135. 

**COMPOSITE 

REPLACEMENT 
Triad flybacks wherever possible are COMPOSITE 
items designed to provide correct electrical and 
mechanical characteristics for as many television 
chassis as possible. 

Ask your distributor, or write, for Catalog TV -155A 

Triad 'CR Transformers are listed In 
Sams Photofact folders and 
Counter -Facts. 

22 
4055 Redwood Ave. Venice, Calif 

Within the = iFirr 

DANIEL R. VON RECKLINGHAUSEN has 
been appointed chief research engi- 
neer of Hermon 
Hosmer Scott, Inc., 
Cambridge, Mass. 
manufacturer of 
acoustic measuring 
instruments and 
sound reproduction 
equipment. 

He received his 
degree from Massa- 
chusetts Institute of Technology where 
he was elected to Tau Beta Pi, Sigma 
Xi, and Eta Kappa Nu, honorary en- 
gineering societies. 

Prior to his study and work at 
M.I.T., Mr. von Recklinghausen had 
experience with Rohde and Schwarz 
of Munich in the design and develop- 
ment of u.h.f. test gear and allied in- 
strumentation. He joined H. H. Scott, 
Inc. in 1951. Until his new appoint- 
ment, he served as senior project en- 
gineer for the firm. 

* * * 

CHARLES GOLENPAUL, vice- president 
in charge of distributor sales for Aero- 
vox Corporation, was elected chairman 
of the Sales Managers Club of New 
York. 

He was one of the founders of the 
club in 1935 and served as the organ- 
ization's chairman for two terms in 
1935 and 1937. The Club is one of the 
sponsors of the annual Radio Parts 
Show in Chicago. 

* * 

ROBERT C. OVERSTREET has been elected 
president of Tinnerman Products, Inc., 
succeeding George 
J. Schad who has 
retired. 

He has been asso- 
ciated with the 
company since 1941 
and has served as 
executive vice- presi- 
dent since 1953. He 
was named assist- 
ant to the vice -president and general 
manager in 1945 and was made secre- 
tary in 1948. He was elected a vice - 
president and to the board of direc- 
tors and re- elected secretary in April 
1952. 

Serving as secretary and treasurer 
of the firm under Mr. Overstreet is 
John E. Potter who was formerly 
comptroller of the firm. He was also 
named to the board of directors. 

* a a 

NATIONAL ELECTRONIC DISTRIBUTORS 
ASSOCIATION has moved its headquar- 
ters to 4704 W. Irving Park Road in 
Chicago . . . ELECTRA MANUFACTUR- 
ING COMPANY of Kansas City, Mo. has 
moved its sales and executive offices to 
4051 Broadway. Its engineering and 

production facilities have been trans- 
ferred to a new plant on a 10 -acre site 
'at 800 N. 21st Street, Independence, 
Kans. . . . ASSEMBLY PRODUCTS INC. 
of Chesterland, Ohio is establishing a 
Southern California plant which will 
be located on a 40 -acre site on Dillon 
Road, five miles southeast of Desert 
Hot Springs . . . LENKURT ELECTRIC 
CO. OF CANADA, LTD. is building a new 
$200,000 factory and office building in 
Burnaby near Vancouver, B.C. Com- 
pletion is scheduled for early 1956. . 
RUST INDUSTRIAL COMPANY, manufac- 
turer of remote control units for radio 
station transmitters, has built a new 
one -story air -conditioned plant in Man - 
chester, N. H. . . Construction of a 
203,874 square foot plant to be occu- 
pied by RAYTHEON MANUFACTURING 
COMPANY has begun in Melrose Park, 
Illinois. The building will be the nu- 
cleus of manufacturing and warehous- 
ing facilities the company expects to 
expand later on the 624,000 square foot 
site . . . ESPEY MFG. CO., INC. has ex- 
panded its engineering and production 
facilities and consolidated these facili- 
ties at the firm's Saratoga N.Y. plant 
for greater efficiency . . . TYLER - 
EVANS, INC., manufacturer of trans- 
formers and coils, has opened a new 
factory at Antioch, Illinois. ** * 

JOHN M. MILLER. JR. has been named 
to fill the newly -created position of 
director of engineer- 
ing of the television 
and broadcast re- 
ceiver division of 
Bendix Aviation 
Corporation. 

The new position 
was made necessary 
by the firm's ex- 
panding program 
and added activities in connection with 
the development of color television. 

Formerly chief engineer of the firm, 
Mr. Miller joined the company eight 
years ago. During World War II he 
was a radio and radar engineer at the 
Naval Research Laboratory and the 
Navy Bureau of Ships. 

He will be assisted in his new duties 
by Stanley R. Scheiner who has been 
named second -in- command. 

* * * 

EXPOSITION MANAGEMENT ASSOCIA- 
TION has been formed in New York for 
the purpose of instituting an active 
public relations program aimed at 
clarifying and promoting the value of 
the billion -dollar -a -year trade show in- 
dustry to exhibitors, trade buyers, and 
consumers and serving as a manage- 
ment -labor clearing house for its 
members. 

A diversified group of 28 trade show 
RADIO & TELEVISION NEWS 



PUT YOURSELF IN THE 
R 

Radio 

High- Paying TELEVISION 741 
PICTURE ..... 

Today, when demand for trained men is 

higher than ever before, pay is higher 
than ever before, you can train AT HOME 
in your SPARE TIME to become a Tele- 
vision Technician. 

Ott 

PREPARE FOR A BRIGHTER FUTURE AS A TV TECHNICIAN 
You can hold down a full -time job and still train AT HOME by the same 
successful methods I used to help hundreds of men -many with no more 
than grammar school training- master television! 

L. C. Lane, B.S., M.A. 
President, Radio -Tele- 
vision Training Asso- 
ciation. Executive 
Director, Pierce School 
of Radio & Television. 

NO EXPERIENCE NEEDED . e . I'LL TRAIN YOU AT HOME IN YOUR SPARE TIME 

VETERMI 
My School fully approved to train veterans under 

new Korean G.I. Bill. Write discharge date on 

coupon. 

GOOD 
SPARE TIME. 

EARNINGS 

EXPERT FM -TV 
TECHNICIAN 

TRAINING 

NEW! 
PRACTICAL 

CAMERAMAN 
STUDIO COUR 

0TIONA 
2 WEEKS TRA 

W NEW YORK CI 

NO EXTRA CO 

( -W Telephone 

Transmitter 

ige 

RF Signal 

Generator 
Almost from the very start you can eam extra 
money while learning by repairing radio -TV sets 

for friends and neighbors. Many of my students 

earn up to S25 a week ... pay far their entire 
training from spare time earnings ... start their 

own profitable service business. 
Super -Het 

ENOUGH EQUIPMENT TO SET UP YOUR OWN HOME LABORATORY 

As part of your training, I give you all the equipment you need to prepare 

for BETTER PAY TV job. You build and keep a professional GIANT SCREEN 

TV RECEIVER complete with big picture tube (designed and engineered to 

take any size up to 21 -inch) . . . also a Super -Het Radio Receiver, RF 

Signal Generator, Combination Voltmeter- Ammeter -Ohmmeter, C -W Telephone 

Transmitter, Public Address System, AC -DC Power Supply. Everything supplied, 

including all tubes. 

FREE FCC COACHING COURSE 
Qualifies you for Higher Pay! Given to all my students AT NO EXTRA COST 

after TV Theory and Practice is completed. Helps you qualify for the TOP 

JOBS in Radia -TV that demand an FCC License! Full training and prepara- 

Radio Receiver tion at home for your FCC License. 

My FM -TV Technician Course can save you months 

of training if you have previous Armed Forces ar MY 4 FREE AIDS SHOW YOU HOW AND WHERE TO 
civilian radio experience! Train at home with kits GET A BETTER PAY JOB IN TELEVISION. 
of parts, plus equipment to build BIG SCREEN TV . s 

RECEIVER. ALL FURNISHED AT NO EXTRA (OST1 es- See for yourself how my simple, practical methods can make suc- 
Public Address cess as easy for you as they have for my hundreds of graduates. 

(For men with previous radio E TV training) System 

I train you at home for an exciting big pay job 

as the man behind the TV camera. Work with TV 

stars in the TV studios or "on location" at remote 
pick -ups! Available if you want it ... one -week 

course of practical work on TV studio equipment 
at Pierce School of Radio 8 TV, our associate 

resident school in New York City. 

You get two weeks, 50 hours, of intensive 

laboratory work on modern electronic 

equipment at our associate school in New 

York City - Pierce School of Rodio and 

Television. And I give you this AT NO 

EXTRA COST whatsoever, after you finish 

your home study training in the Radio - 

FM-TV Technician Course and FM -1V Tech- 

nician Course. However, your home study course is complete even 

without this two -week laboratory session. It is only one of the 

many Extras available to you from RTTA if you wont it. 

galo 1/,6)-tot,oit. 

Combination Voltmeter - " Ammeter -Ohmmeter 
FREE 

111 SUM UST 

of lulaeE 
IV S1r110NL 

MAIL THIS COUPON TODA - 

Ino salesman will call! 
tt m !till! l we tl.. 

Mr. Leonard C. Lane, President 
RADIO -TELEVISION TRAINING ASSOCIATION Dept. T -8 

52 East 191h Street, New York 3, N. Y. 

ltavrtvn9 A íatieit, 
52 EAST 19th STREET o NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training 

Deer Mr. Lone: Mail me your NEW FREE BOON, FREE SAMPLE 

LESSON. and FREE nids that will show me how I can make BIG 

NI IN TELEVISION. I understand I cm under no obligation and 

no salesman will calf. 

(PLEASE PRINT PLAINLY) 

Nome Age 

Address 

City 

I AM INTERESTED IN: 

Radio -FM -TV Technician (ourse 

FM -TV Technician (ourse 

TV (omeramon 8 Studio 
Technician (ourse in to in in 

Zone State 

VETERANS! 
Write discharge date 

III RIM 
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DIRECT RADIATION OF HIGHS 

BACK RADIATION OF LOWS 

THE 

8" or 12" speakers 

A KLIPSCH CORNER FOLDED HORN OF MINUTE PROPORTIONS! 

An amazing 20' high, the Rebel 5 design z 
involves a cavity (capacitance); a slot 
(inertance) and a corner horn to provide 
back loading for a direct radiator speaker. 
The middle and extreme high ranges 'ire 
preferably reproduced with corresponding 
horns and the resulting 3 -way speaker 
system can be squeezed into the tiny 
space. 
Reduction in size of speaker structure 
sacrifices one or more of the following: 
the maximum wavelength the system can 
produce; the smoothness of response (re- 
duction of size invariably produces peaks 
in the bass range); introduction of dis- 
tortion because of extreme diaphragm ex- 
cursion if the enclosure is too small (this 
is usually associated with peaked res- 
ponse). All Rebels necessarily violate 
these principles. The trick in retaining a 
high level of quality typical of Rebel de- 
sign is to coordinate the design of the 
low -pass filter with the short length of 
horn exterior to the housing and to intro- 
duce an effective cut -off of gradual slope 
such that the output, instead of becoming highly distorted in the extreme bass 
range, merely attenuates without present- 
ing frequency doubling and resultant inter - 
modulation of high frequencies. 

Trade Mork 

Dimensions: 21" H, 165 /s" W, 14" D. 

truly.. 

a little 
monster 

based upon the same 
corner horn principles 

as the Klipschorn 

KR -5 -U Utility KR -5 KR- 5- Portable 

it 

Unfinished $33.00 $48.00 Leatherette $48.00 
all prices slightly higher west and south 

an 
exclusive 
manufacture 
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75 North I Rh Street 
Brooklyn. N. Y. 

managers took part in the organiza- 
tion. Allen Bryson Associates, Inc., 
551 Fifth Avenue, New York 17, N. Y. 
is acting as public relations counsel 
and clearing house for the new asso- 
ciation. 

* 

WALTER A. WEISS has been named gen- 
eral manager of the radio tube di- 
vision of Sylvania 
Electric Products 
Inc. at Emporium, 
Pa. Herbert A. Eh- 
lers has been named 
to succeed him in 
the post of general 
manufacturing man- 
ager of the same 
division. 

Mr. Weiss, who had been general 
manufacturing manager of the divi- 
sion since 1952, succeeds Matthew D. 
Burns who was recently promoted to 
the post of vice -president- operations 
and general manager in charge of the 
company's electronic tube operations. 
He will make his headquarters in Em- 
porium, Pa. 

MICAMOLD RADIO CORP. has changed 
its corporate name to MICAMOLD ELEC- 
TRONICS MANUFACTURING CORPORA- 
TION in order to more accurately reflect 
the firm's position as a supplier of 
capacitors to the entire electronics in- 
dustry . . . INSTRUMENTS FOR INDUS- 
TRIES, INC. v ill henceforth be known 
as INSTRUMENTS FOR INDUSTRY, INC. 
No other changes in corporate struc- 
ture are contemplated ... RADELCO 
MANUFACTURING CO., Cleveland an- 
tenna manufacturer, has changed its 
corporate name to TENNA MANUFAC- 
TURING COMPANY. Headquarters are 
at T580 Garfield Blvd. 

s * * 

LEONARD C. TRUESDELL has been named 
vice -president and director of sales for 
Zenith Radio Cor- 
poration. He joined 
the company in 1949 
as sales manager in 
the home instru- 
ment field and, until 
recently, has been 
vice - president in 
charge of radio and 
TV sales. 

Prior to joining Zenith, Mr. Trues- 
dell served as vice -president in charge 
of marketing for Hotpoint where he 
completely rebuilt the company's na- 
tional sales organization within a 
three -year period. 

He succeeds H. F. Bonfig, who re- 
cently resigned, in his new post. 

PH!LCO CORPORATION has created a 
new division to be known as the LANS- 
DALE TUBE AND TRANSISTOR COMPANY 
for the manufacture of electron tubes 
and transistors. The division's main 
plant is at Lansdale, Pa... . A Com- 
munity TV Cable Service Section has 
been created by FEDERAL TELEPHONE 
AND RADIO COMPANY of Clifton, N.J. 
The new section will offer technical in- 
formation and associated services to 

(Continued on page 82) 
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Start 
row 

Become a top -notch television service technician 

Now ... RCA INSTITUTES offers modern TV KIT 

with Comprehensive Television Servicing Course 

START to build with a TV Kit developed by 
one of America's foremost radio -tv schools - 
RCA Institutes. LEARN with simple step - 
by -step instruction how to build a modern, 
large- screen receiver. TEST each stage, as you 
build, and see how it works. Learn how 
"trouble- shooting" is applied. FINISH your 
Home Study Course ready and able to service 
all make and model sets! 
Easy -to- follow instructions are planned and 
prepared for you through the efforts of RCA 
Institutes' instructors, engineers at RCA 
Laboratories, and training specialists of the 
RCA Service Company. 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 

350 WEN 'FOURTH STREET, NEW YORK14, N.Y. 

August, 1955 

The RCA Institutes' TV Kit utilizes up -to -date 
circuits including: 

Synchro -Guide horizontal automatic frequency 
control circuit. 
Horizontal magnetic reaction scanning. 
Latest deflection circuits. 
FM sound discriminator. 
High -gain, low -noise cascode tuner. 

Join the many thousands who have been 
successfully trained by RCA Institutes for a 
good job (or business of their own) in tele- 
vision servicing. 
BASIC KNOWLEDGE OF RADIO NECESSARY 
NO NEED FOR PREVIOUS TV TRAINING 

FREE BOOKLET! MAIL COUPON NOW. 

RCA INSTITUTES, INC., Home Study Dept. NK -8 -55 

350 West Fourth Street, New York 14, N.Y. 

With no obligation on my part, please send me a copy of your 
booklet on the TV Servicing Home Study Course and Kit. 

1 understand no salesman will call. 

Nome- 

Address- 

City; Zone. State 

(Please print) 

25 



HIGH SENSITIVITY 
I AC -DC MULTITESTER 

20,000 ohms per Volt 
The new Lafayette High Sensitivity Multitester is 
a complete instrument (not a kit). Here is an in- 
strument packed with every desirable feature found 
only in Instruments costing twice as much. One of 
the most sensitive multitesters ever offered. 20.000 
ohms per volt DC: 8,000 ohms AC. having a high 
sensitivity 45 mleroamps meter. Full scale AC -DC 
voltage ranges are 0 -10V. 0 -50V, 0 -250V, 0 -500V, 
0 -1 000V: DC current ranges 50 mlcroampa. 2.5 ma, 
25 ma. 250 ma. Resistance: 0-5K ohms. 0 -50K 
ohms. 0 -500K and 0 -5 megohms. Decibel range: -20 +5 db; +5 +22 db (0 db- 0.775V -800 ohms). 
Extreme versatility and accuracy. 1% precision 
resistors; 3" meter; beautiful plastic front, with 
metal bottom for ruggedness. Size: 345" x .534" 
x 2%". Complete with batteries and leads. Shpg. 
Wt. 4 lbs. 
RW30G NET 19.95 

In lots of 3 19.25 

WEBSTER GARRARD COLLARO 
3- SPEED -HI -F1 RECORD CHANGER 

Now Lafayette makes it possible for you to save money on the three 
most popular makes of 3 speed Record changers. 
WEBCOR Diskchanger: Its completely automatic, 33V3, 45 and 78 
RPM, automatic shut off after last Record, balanced tone arm, etc. 
Size 133/- x 12 x 81/4 ", Shpg. Wt. 16 lbs. 
Stock No. PK -49 -With Dual Turnover Cartridge 26.50 
Stock No. PK -46 -With G.E. RPX 050 Triple Play Cartridge... 29.50 
COLLARO. THE WORLD'S FINEST 3 SPEED INTERMIX CHANGER: Collaro Model 3/532 -3 speed 
Intermix changer designed and engineered to meet the most exacting requirements of the finest audio 
system(: While our stocks last. Shpg. Wt. 23 lbs. with G.E. RPX -050 Triple play cartridge.... Net 34.50 
With G.E. RPX -052A Triple play latest Golden Treasure cartridge with Diamond and Sapphire styli 
installed .... Net 44.95 
Collaro RC -54: Latest Collaro 3 speed Intermix less cartridge Net 47.77 
With G.E. RPX -050 Triple play cartridge Net 49.95 
With G.E. RPX -052A Triple play Golden Treasure cartridge with Diamond and Sapphire styli 

installed Net 59.95 
Garrard Model RC -80 3 speed Record changer less cartridge Net 48.51 
Model RC -80 with G.E. RPX -050 Triple play Cartridge Net 51.95 
Model RC -80 with G.E. RPX -052 -A latest triple play Golden Treasure cartridge with Diamond and 
Sapphire styli installed Net 62.53 

NEW POCKET AC -DC 
VOM MULTITESTER 

1,000 ohms per Volt !_ 

Ttíls Instrument is one of the best buys that 
Lafayette has ever offered in a Wide Range 
AC -DC MULTITESTER. An ideal portable 
unit that meets the need for a compact. yet 
rugged test instrument. Has ease of opera- 
tion usually FOUND ONLY IN MORE EX. 
PENSIVE INSTRUMENTS. Has 1000 ohms/ 
volt sensitivity on both AC or DC. Uses full 
3 ", rectangular meter with large easy to read 
scale. Uses 1% precision resistors, jeweled 
D'Arsonval mlcroamp meter movement. 
Ranges: AC -DC and output volts 0 -5, 0 -25, 
0 -250, 0- 1000V; DC current 0 -1, 0 -10. 0-100. 
MA: Resistance 0 -10K and 0 -100K ohms. In 
handsome sturdy Bakelite case. Size: 4%" z 
3i4" z 1%". Supplied Complete with test 
leads and batteries. A Must for every service- 
man, shop, Laboratory or experimenter -and 
at Lafayette's Price you can afford to own one. 
Shpg. Wt. 2% labs. 

MODEL RW27C- Complete In Lote of 3 9.45 
Single. ea. 9.95 

`ye Buy ver! 
GCeat 1200 FT. REFI. 

Genuine Plastic Base 

RECORDING TAPE 
WI. or. 

LAFAYETTE 
Shpa. 

made 
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a terrific 
deal with one of the leading 
manufacturers of recording tape 
to supply us with their regular 
tape which sells for almost 
twice our price. WE GUAR- 
ANTEE ABSOLUTE SATIS- 
FACTION OR YOUR MONEY 
BACK. The finest, profession- 

al- quality recording tape obtainable. Highest performance 
for thousands of playing,. Red Oxide Base in a smooth. 
uniform coating; greater signal strength: with maximum 
fidelity: uniform frequency response from 90- 15,000 cps. 

In lots of 10 'ens -1.7S ea 

oft 
P plus 
posta'. 

toe', 1,(.o 

High Output 
Dynamic 
Microphone 
List Price 

- 

$47:00. alfaj 
IIigh goal ity Dynarold microphone 
exceptionally fine for Public ad- 
dress recording, etc. Flat response 
60- 10,000 cps. Impedance 90.000 
±15% at 1.000 cps. output level 
-55 db. Die cast metal case 
equipped with 6 ft. of shielded 
cable. Shpg. wt. 3 lbs. 
PÁ19 -in lots of 3 12.45 

singly. ea. 12.95 
r 

REMOTE 
CONTROL FOR 

SILENT TV 
VIEWING 

TRANSISTOR 
455KC I.F. 1 /2 "xt /2 "x3/4" H 

This tiny I.F. is the some as used in 
the transistorized sets of the leading 
manufacturers. Ideal for building 
miniature equipment. 
MS. 126 -Single, each 89c 

In lots of 10, each 79c 

TWO TRANSISTOR 
RADIO RECEIVER KIT 

Essential parts, I- loopstick, 2 -gang varibale con- 
denser; 2 -G.E. 2N107 Transistors, I Volume control, 
I Argonne transistor audio transformer, resistors 
condensers, Batteries and IDynamic Ear phone. 
KT -50 9.74 

TRANSISTOR CODE 
PRACTICE OSCILLATOR KIT 

For Hard -of- Hearing' 
For Late Listening 

The hard.ofhearing can listen 
to radio or TV without turning 
the volume so high that others 
can't stand the noise. They 
can listen with loud speaker 
cut off, or if others want to 
listen with normal speaker 
volume. Excellent for noisy 
programs. Let the Kids listen 
and view with speaker cut off. 
Comes complete with minia- 
ture phone, fits snugly in ear, 
20 feat of cable and instruc- 
tions. 
MS -125 __.._.........._..6.50 

TWO CAN LISTEN WITH ADDITIONAL EAR 

Build your own, Miniature size, code practice oscil- 
lator complete parts I, G.E. 2NI07- Transistor, 3- 
1/2 watt resistors, I- Volume Control, 2- condensers: 
and Batteries, and instructions Net 2.49 
Telegraph Key .89 
Dynamic ear phone 1.95 

RAYTHEON TRANSISTORS 
CK- 722 -Singly, each 2.10 

-In lots of IO, each 1.95 
CK- 721 -Singly, each 2.40 

-In lots of 10, each 2.25 

TOP QUALITY 
CRYSTAL 

MICROPHONE 

PHONE.. 1.95 

COMPARE IT WITH 
ANY MIKE AT 2 to 3 

TIMES THE PRICE 

A quality crystal Microphone for 
l'A systems. house recorders. etc. 
Frequency response 30 to 10.000 
cycles. Output level -52 db. Pro- 
vides ample output for use with 
low gain amplifiers. Complete with 
5 ft. of shielded cable. Shpg. wt. 
3% lbs. 
PA 24 -in lots of 3 

singly, each 4.25 

REGULAR S16.00 VALUE! 
FULL -SS db. 
OUTPUT LEVEL! 
IDEAL GENERAL 
PURPOSE MIKE! 2.95 
Specially engineered crystal Micro- 
phone. Attaches to lapel. Only 
15/e" in diameter. Exceptional 
frequency response. Output level 
-55 db. chrome plated case and 
clip for attaching to lapel. In- 
cludes 5 ft, of shielded cable. 
Shpg. wt. 1 lb. 
PA-I8 2.95 

ALNICO V MAGNET 
4" P M -3.2 ohm SK -11 

5" P M -3.2 o m SK -12 
6" P M -3.2 ohm 51(-13 
6 x 9 P M -3. ohm 5K -17 
12" P M- RCA -12 Watt- 

6.8 oz. ALNICO V Magnet 
6.8 ohm SK40 . 

12" COAXIAL P M SPEAKER 
SK -22 

1.69 
2.19 
3.15 

5.25 

9.75 

SONOTONE 9980-S 
TURNOVER CERAMIC PHONO CARTRIDGE 
WITH DUAL SAPPHIRE NEEDLES 

REPLACEMENT FOR 
COLUMBIA 360 -VM- C 

WEBSTER AND CRESCENT 
RECORD CHANGERS 

SPECIFY STOCK NO. PK -40 
In lots of 5. each.... 3.50 Singly. each..., 3.98 

TRANSISTOR 
TYPE 2N107 

P -N -P 

$1.25 
HIGH FIDELITY 
AMPLIFIER KIT 

10 WATT - BUILT -IN 
PREAMPLIFIER Fa, 

G.E. Reluctance Cartridge 
FREQUENCY RESPONSE: 20- 20,000 CYCLES 

Designed for installations O here high quality reproduc- 
tion is required. Separate tone controls for bass and 
treble. Inverse feedback circuit. Specifications: Power 
Output 10 watts or :32 db less than 3% distortion, Fre- 
quency Response: 20 to 20,000 cps ± 1 db. Tone Control: 
produces maximum bass boost of + R db at 100 cps. 
Treble Control produces maximum treble boost + 10 db 
at 10,000 cycles, Hum: -70 db below rated output. Tube 
Complement: 1 -6SC7. 1 -6SL7, 2- 6V6GT, 1- 5Y3GT. 
Prover Consumption 70 watts 110-120 volts 60 cycles. 
Shpg. Wt. 15 lbs. Complete with 3D diagrams and 
instructions. 

KT- 23- Complete with tubes Net 19.95 
RADIO CATALOG 

toe Et PACKED WITH THE LARGESTASELEG. _ seed TIOM OF QUALITY ELECTRONIC, 
EQUIPMENT AT BARGAIN PRICES. i 

i 
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Carl E. Smith, E. E. 

President 

How To Pass FCC 
COMMERCIAL I IrENS 
RADIO OPERATOR 

MONEY MAKING 
ill l 0656 IM 

LICENSE Information 

E 

-.. 
t 

n 

EE 
cluded 

t n our RI N Train; 
in and coaching 

GET THIS AMAZING NEW BOOKLET FREE! 
TELLS HOW . 

HERE IS YOUR GUARANTEE 
If you fail to pass your Commercial Li- 

cense exam after completing our course, 

we guarantee to continue your training 

without additional cost of any kind, until 

you successfully obtain your Commercial 

license. 
WE GUARANTEE 

TO TRAIN AND COACH YOU AT 
HOME IN SPARE TIME UNTIL YOU GET 

YOUR FGG LIGENE 
If you have had any practical experience -Ama- 
teur, Army, Navy, radio repair, or experimenting. 

TELLS HOW 

Employers Make JOB OFFERS Like These 
to Our Graduates Every Month! 

An Approved 
Member 

Letter from nationally -known Airlines: 
"Radio Operators and Radio Mechanics are needed for our company. Periodic 
wage increase with opportunity for advancement. Both positions include many 
company benefits such as paid vacations, free flight mileage allowance and 
group insurance." 
Letter from nationally -known Manufacturer: 

We have a very great need at the present time for radio -electronics techni- 
cians and would appreciate any helpful suggestions that you may be able to 
offer." 
These are just a few examples of the job offers that come to our office 
periodically. Some licensed radioman filled each of these jobs . . . it 
might have been you! 

HERE'S PROOF FCC LICENSES 
SECURED IN A FEW HOURS OF 
OUR COACHING AT HOME IN 

ARE OFTEN 
STUDY WITH 
SPARE TIME 

Name and Address License 

Harry G. Frame, Box 429, Charlestown, W. Va. 2nd Class 
Charles Ellis, Box 449, Charles City, Iowa Ist Class 
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo. Ist Class 
Kenneth Rue, Dresser, Wisconsin 2nd Class 
B. L. Jordan, Seattle, Washington Ist Class 

Time 

13 Weeks 
28 Weeks 
34 Weeks 
20 Weeks 
20 Weeks 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Carl E. Smith, E. E., Consulting Engineer, President 

Desk RN -79, 4900 Euclid Bldg., Cleveland 3, Ohio 

TELLS HOW 

Our Amazingly Effective 
JOB -FINDING SERVICE 

Helps CIRE Students Get Better Jobs 
Here are a few recent examples of Job -Finding results: 

BROADCASTING 
''Your 'Chief Engineer's Bulletin' is a grand sway of obtaining employment for 
your graduates who have obtained their 1st class license. Since my name has been 
on the list I have received calls or letters from five stations in the southern states. 
and am now employed as Transmitting Engineer at WMMT." 

Elmer Powell, Box 274, Sparta, Tem. 

CIVIL SERVICE 
"I have obtained a position at Wright -Patterson Air Force Base, Dayton, Ohio. 

as Junior Electronic Equipment Repairman. The Em- 
ployment Application you prepared for me had a lot to 
do with my landing this desirable position." 
Charles E. Loomis, 4516 Oenessee Ave., Dayton 6, Ohio 

AIRLINES 
"Due to your Job -Finding Service, I have been getting 
many offers from all over the country, and have taken 
a job with Capital Airlines in Chicago, as Radio 
Mechanic." 

Ilally Clare, 4537 S. Drexel Blvd., Chicago, Ill. 

O U R S I S T H E 

O N L Y H O M E 

STU 
H DICHC SOUP- 

PLIES FCC -TYPE 
EXAMINATIONS 
WITH ALL LES- 
SONS AND FINAL 
TESTS. 

Your FCC Ticket is recognized by em- 
ployers as proof of your technical 

ability. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -79 -4900 Euclid Bldg. 
Cleveland 3, Ohio 
(Address to Desk No. to avoid delay,) 

I want to know how I can get my FCC ticket in a minimum of time. Send 
me your FREE booklet, "How to Pass FCC License Examinations" (does 
not Cover exams for Amateur License), as well as a sample FCC -type 
lesson and the amazing new booklet, "Money- Making FCC License 
Information." 

Be Sure to tell me about your television engineering course. 

Name 

Address 

City Zone. State 
For prompt results, send air mail. 

Special tuition rates to members of the U.S. Armed Forces. 

August, 1955 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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STROMBERG CO 1. W seed, 

N® 
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C R L S Q N and 'Monochrome . 

accuracy' 

_ 
t_' + '- 

TEST INSTRUMENTS 
38 KITS -42 Wired Instruments 

NEW X232 P eg q k VACUUM TUBE 
Peak VTVM 

°. _ 

with 
DUAL- PURPOSE 

AC /DC UNI -PROBE 
(pat. pend.) 
KIT $29.95 

WIRED $49.95 

VOLTMETER #221 
KIT $25.95 

WIRED $39.95 
DELUXE VTVM (with 71.1 

METER) 
#214 KIT $34.95 

WIRED $54.95 

5" PUSH -PULL 
OSCILLOSCOPE x;425 

KIT $44.95 
WIRED $79.95 

NEW #470 7" PUS 

E 

H - 
PULL OSCILLOSCOPE 

IT $79.95 
WIRED $129.50 

°mr8 Carison 
.,o . quality, 

$K 
al assembly. 

w 

TV production 
4 

val for fin 
w famous 

of 
tests before qualit 

, Str u1 
how the 

standards 

To 

shows 

maintain 'V reputation 
ee liters to stringent Equipment Engineers Positions, 

C 
k Manager, 

inspecting 

son's Rochester. 
Nev.' 

its T field, Te Alignment as $tromber8 
subjects 

amplifiers 

Hato at all vital 
Monochrome 

sets - 
to s o 

EICO #221 VT all Color. 
and 

IF amplifiers 
°f' 

York playa. 

CRA 

TUBE TESTER #625 
KIT $34.95 

WIRED $49.95 

NEW #944 

TESTER 
KIT $23.95 

WIRED $34.95 

RF SIGNAL GENERATOR 
#320 KIT $19.95 WIRED $29.95 

TV /FM SWEEP 
GENERATOR 360 

KIT $34.95 
WIRED $49.95 

SMC -4.5 MC CRYSTAL 
$3.95 ea.. 

28 

GEIGER 
COUNTER. #8 $29.95 3 I 

KIT $19.95 
Wired 

Sup -s e 
o 

detects 
O S 

nq ¡hr 
hain even 

.01/ 
uraniu 

eWith 
radio- 

actviv e 

& 

li it a ter2es) 

1/ x 

BATTERY TE 

NEW! Wide Band 460Lt 
5 SCOPE #d 

412g50 
KIT to mc. flat i n. Push- 

Vert. 

D 
gepull thruout. 

NGENERATOR 
EN #324 

RF SIG Wired 539.95 

Covers whole Freq. accuracy: 
kc_435 mcl 

vernier tun 
1-5Qb 86 excellent spread. 
knob 

TES 
#5g4 KIT 

$9.95 Wired 
$12.95 

Write for EREE 
Catalog R-8 - 

0564351150s 

DELUXE RF SIGNAL 
GENERATOR #315 

KIT $39.95 
WIRED $59.95 

©s5 

6V & 13V BATTERY 
ELIMINATOR & 

CHARGER #1050 
KIT $29.95 

WIRED $38.95 

A PROBE FOR EVERY 
PURPOSE 

KIT- WIRED 
$2.75 and up 

MULTI -SIGNAL TRACER 
#145 KIT $19.95 

WIRED $28.95 

111 

RC BRIDGE & R -C -L 
COMPARATOR tt950B 

KIT $19.95 
WIRED $29.95 

1,000 Ohms /Volt 
MULTIMETE #536 

KIT $12.R 90 
WIRED $14.90 

20,000 Ohms /Volt 
MULTIMETER #565 

KIT $24.95 
WIRED $29.95 

L7Eica17 Prices 5e, 
higher an West 

Coast 

ELECTRONIC INSTRUMENT CO., Inc. 
84 Withers Street Brooklyn 1I, N. Y. 
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By WILLIAM GILMAN 

YEARS ago people discovered that it 
was as much fun to go "hunting" 
with a camera as it was with a gun. 

It was a painless bit of conservation, 
too, since it was possible to 'shoot" 
the same game over and over again. 
Now there is an added attraction. 
Sound is beginning to move in on sight. 
Thanks to the tape recorder and such 
special auxiliary equipment as a para- 
bolic reflector, Nature's sounds can be 
captured with a fidelity that charms 
the hi -fi fan as well as serves the 
scientist. 

Just as with photography, best re- 
sults come from those Siamese twins 
good equipment and smart techniques. 
Neither can do the job alone but, for- 
tunately, both can be acquired. 

As far as the technique is concerned, 
there is obviously more to recording 
wildlife sounds than just pushing a 
button. Nothing is being handed to you 
on a platter when you are seeking to 
record the roar of an alligator, the 
Spring trill of a toad, the gobble of a 
wild turkey, or a vocal by a songbird. 
That shy bird, for example, how can 
you entice him close enough to the 
mike? There is no doubt that record- 
ing wildlife involves problems but 
there is a real thrill in licking them. 

As far as equipment for such "hunt- 
ing" is concerned, the choice in record- 
ers has widened considerably in recent 
years with truly portable units now 
being generally available. For in- 
stance, there are now simple units 
which weigh under 10 pounds and are 
powered like hearing -aid units. As 
small as a lady's handbag, these units 
are suitable companion pieces to the 
vacationist's camera kit but, of course, 
have certain limitations. On the other 
hand, there are true portables which 
weigh under 20 pounds yet satisfy such 
professional requirements as 15 ips 
speed and dual amplifiers and heads for 
recording and playback to permit con- 
tinuous monitoring of the tape. 

For the true professional or the se- 
rious hobbyist there are fine recorders 
which are "portable" in the sense that 

August. 1955 

Prof. P. P. Kellogg mounts his parabolic 
reflector on tripod preparatory to - shoot- 
ing" a shy bird for posterity on tape. 

Stalking "game" with a recorder offers as many thrills as 

more conventional hunting -and provides lasting enjoyment. 

they can be installed in a car and op- 
erated from the auto's power system 
by means of accessory units. In this 
way the car becomes, in effect, a 
"sound truck" which can be parked 
convenient to the "hunting" grounds. 

One of the best ways to learn any 
new technique is by example. To that 
end, let's visit Cornell University's 
Prof. Peter P. Kellogg since this 
world -famed scientist has blazed the 
trails for us, having pioneered both 
the techniques and the equipment. 

Prof. Kellogg "explores" the elec- 
tronics way. Together with his fellow 
ornithologist, Prof. Arthur A. Allen, 
renowned for his color photography, 
Dr. Kellogg has been responsible for a 
notable series of sound movies, record 
albums, and "sound books" on birds. 

He has hunted in the jungles of 
Panama, on the rugged coast of Lab- 
rador, the barren grounds of Hudson 
Bay, in the swamps of Florida, in the 
arid deserts of the Southwest, and in 
his own back yard. From such safaris 
he has captured bird twitters, chirps, 
and assorted twirps besides miscellany 
of all sorts; alligators bellowing, mon- 
keys howling, thunderstorms raging, 
and the patter of gentle rains. 

At Cornell, Dr. Kellogg edits the 
tape, preserves it on master discs, and 
files them in the priceless collection, 

the only one of its kind, known as the 
Albert R. Brand Library of Natural 
Sounds. 

The collection has already passed 
the 20,000 "cut" mark and includes the 
voices of over 500 wildlife species. One 
of the prize items is a "vocal" by 
America's rarest bird, the ivory -billed 
woodpecker. 

During World War II, as a radar 
and sound expert, Dr. Kellogg was 
called upon to help the Army -a job 
that added more footage to the Libra- 
ry. That particular job involved an 
expedition across Panama and consist- 
ed of a study of jungle acoustics de- 
signed to build morale among the 
troops training for southeast -Asian 
warfare. He came out of the jungles of 
Panama some months later with 30 
solid hours of recorded sound to show 
jittery GI's that a howler monkey 
needn't frighten a mouse and that Nip 
prowlers sounded different from rain- 
drops pattering through the leaves. 

Thus we see that there is a practi- 
cal aspect to sound hunting as well as 
just fun. A good tape recording can 
be as valuable to the missionary as to 
the tough "private eye ". The recorded 
squeal of a hungry pig is now used to 
wake up little pigs so that they'll take 
on another load of food and grow 
faster. A bustling fellow like New 
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In his sound studio at Cornell University, Prof. Kellogg listens for tone quality 
in the sound track he is preparing for a movie on the adventures of "Archy, " the 
ruby -throated hummingbird. Wall decorations are color -photo trophies "bagged" by 
his fellow- adventurer professor, Dr. A. A. Allen. also of the Cornell U. faculty. 

York's Tom Valentino prospers by sell- 
ing noise by the foot -everything from 
barnyard clatter to a Model -T bump- 
ing along on one flat tire to snake - 
charm music for cobras. 

On a private consultant basis. Dr. 
Kellogg himself once taped the sound 
of a moth larva chewing a wool sock. 
This was used by a radio program ad- 
vertising a moth repellent. 

Any scientist can obtain free service 
from Cornell's Natural Sounds Libra- 
ry. All he needs to do is send in a roll 
of tape and his catalogue request. The 
tape is erased and the correct record- 
ing put on it. 

Hollywood, on the other hand, has 
been glad to pay $100 rental for a cer- 
tain bird solo, lasting perhaps 30 sec- 
onds, needed for a picture. A few sec- 
onds of a babbling brook has brought 
$50 from a radio network. Such pro- 
ceeds help to finance the research at 
Cornell. 

Dr. Kellogg feels that this field is 
wide open. Since such recordings in- 
volve the use of electronic equipment, 
the ideal combination would be a 
biologist cum electronics man. Dr. 
Kellogg happens to combine those 
unique attributes and carries the pro- 
fessional title of "Professor of Orni- 
thology and Biological Acoustics." 

Twenty -six years ago, when talkies 
were still in their infancy, a Holly- 
wood movie -maker wanted to prove 
that his recording system was the best. 
He sent out two top technicians and a 
sound truck to capture bird songs. 

The birds refused to cooperate. After 
two weeks of chasing, the hunters drew 
a complete blank. The expedition final- 
30 

ly reached Cornell where, by coinci- 
dence, student Kellogg, under Dr. Al- 
len, had just started research on his 
doctorate thesis, "The Problems of 
Bird Sound Recording." 

Dr. Allen and Dr. Kellogg were glad 
to lend a hand. The first stop was at 
a blackberry patch where a song spar- 
row had staked out three singing 
perches. The scientists guaranteed re- 
sults. They told the movie men that 
they could pick any perch as a bird 
would be singing there within a half - 
hour. The equipment was set up and 
the sparrow came through on sched- 
ule! 

This performance looked sensational 
but, in fact, was just an application of 
the basic technique of knowing the 
habits of the game being stalked. Gen- 
erally, it is the male bird who warbles 
the most spectacular arias and his 
solos aren't completely spontaneous. 
Study your "quarry" as you would in 
any other type of hunting and you will 
soon note an aspect of what science 
calls "territorial behavior." The bird 
always stakes out a home area for 
himself and his mate. Along its bound- 
aries, he chooses perches for singing. 
The songs themselves are "No Tres- 
pass" warnings to rival males. 

Such knowledge is a help to the 
wildlife sound hunter. One day, in the 
Florida Everglades, Dr. Kellogg helped 
a friend set up to record an alligator's 
bellow, then moved off. When he heard 
the beast, he returned to listen to the 
recording but there was nothing on 
the tape. The recordist reported that 
all he had heard was the noise of a 
nearby truck racing its motor to get 

out of a mudhole. "That," Dr. Kellogg 
said sadly, "was your 'gator." 

Actually, your hunting needn't be 
far from home. For a starter, your 
own back yard can be challenging 
enough. A recent recording by Valen- 
tino is intended for the country fellow 
who gets homesick in the big city. It 
is a recording of frogs, mooing cows, 
and other "back home" sounds. 

Nature's sounds can be nearer than 
you imagine. Dr. Kellogg advises that 
the best place to record the widest va- 
riety of bird songs and related sounds 
is near a pond that is surrounded by 
brush fading oft into woodland. That 
will be a hangout for all kinds of 
sound -makers to challenge your in- 
genuity and know -how. However, 
hunting down a sound and recording it 
properly are two different things. 
Knowledge of the range of frequencies 
likely to be encountered is important 
in order to select the proper equip- 
ment. 

In his early research days, Dr. Kel- 
logg evolved .a thorough working 
knowledge of, these ranges by means of 
conditioned -reflex experiments he per- 
formed with the aid of Albert Brand. 
When a bird heard a certain note it 
hopped off its feeding tray. Then Dr. 
Kellogg raised or lowered the pitch 
until the bird didn't react. This indi- 
cated that the note was above or below 
the bird's auricular range. 

This project also revealed that al- 
though the canary could see moving 
lips, he couldn't hear a sound. The 
horned owl doesn't go hunting for the 
ruffled grouse nearby because the Tat- 
ter's drumming, down around 80 cy- 
cles, is pitched too low for the owl's 
hearing. 

The hi -fl ears of a normal human 
aren't so crude and we usually demand 
a wide range of frequencies on our re- 
cordings. Outdoors the bass notes of 
the grouse (down to 80 cps), the stac- 
cato trills of a blackpoll (over 12,000 
cps) can be heard by the average hu- 
man ears. There is no bird, however, 
who can hear higher than humans can. 
We hear down to 20 cps -four octaves 
lower than the pigeon can, with our 
best hearing occurring around 2000 
cps. 

Another factor in hearing is relative 
energies. The primary output of a 
man's voice is around middle C, so it 
sounds emasculated through a speaker 
weak on the lower notes. The maxi- 
mum of a bird's vocal energy comes, 
on the other hand, just a bit above the 
piano's highest note. For this reason 
the average home recorder capable of 
handling human conversation and song 
can be overloaded by a bird. 

For these reasons, Dr. Kellogg 
doesn't use equipment which records 
at less than 7% ips and he generally 
works at 15 ips which he considers a 
fair compromise between perfection 
and what the industry finds practical. 

Now suppose you know where and 
what to hunt. You have a good re- 
corder. You're not lazy, willing to 
climb trees, sleep out nights, and rough 
it to make a rare recording. You have 
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a good pitcher's arm so you can throw 
a stone tied to a string, have it loop 
over the branch just above a bird's 
song perch, then use it to pull up your 
mike. You're good at editing so you 
Can take out the hand claps you used 
to make a bird yell at you. 

Even with all this you still have the 
technique to master. For a good re- 
cording, a bird must sound right up 
front, yelling like an opera singer. It 
must be remembered, however, that 
outdoor acoustics are generally bad - 
too deadening. More important, ampli- 
fying the bird's song to obtain the 
proper volume means that every other 
background sound is being amplified 
too. Distant trucks and tractors shat- 
ter the solo, an airplane drowns it out, 
even a mosquito sounds like a bomber 
and the brook that should babble roars. 

As an antidote to all these potential 
problems, Dr. Kellogg makes use of his 
extensive knowledge of bird behavior 
plus a piece of specialized equipment. 
Years ago, he and M. Peter Keane, now 
with Columbia Pictures, pioneered the 
use of the parabolic reflector. Engi- 
neers told them it wouldn't work. This 
was at the depth of the depression but 
Dr. H. D. Reed, zoology head at Cor- 
nell, came to their rescue with money 
for the required parts. The reflector 
was hand -made out of wire screen and 
papier -maché and the big, shallow, 
cone -shaped "dish" worked splendidly. 

Today this earlier parabolic reflector 
has been replaced by an aluminum 
unit 40 inches in diameter which has 
been adapted from a war -time radar 
dish. One made from reinforced plas- 
ter might prove more satisfactory but 
the aluminum unit is easier to handle 
because of its light weight. When driv- 
ing to his recording location, Dr. Kel- 
logg mounts the reflector outside the 
car's trunk compartment like a bustle. 

There is no room for back -seat drivers in Prof. Kellogg's "hunting car" where na- 
ture's sounds are piped in to the Presto PT -900 tape recorder shown at top right. 
Other equipment includes volume amplifier (left) and frequency controls at right. 

There is only one catch to this equip- 
ment and that is that the 40- incher 
doesn't do much reflecting under 300 
cycles. To handle some of Nature's 
lower pitched sounds the parabola 
would have to be so large that it would 
be unwieldy. However, the efficiency 
increases rapidly with frequency and 
the parabolic reflector does a better - 
than- average job. 

When a bird won't come near enough 
to make a top -notch recording, Dr. 
Kellogg makes a "test" recording with 
the aid of the reflector. This record- 
ing is good enough to arouse the bird's 
jealousy as he thinks that a rival is 
singing. Hopping mad, he comes right 
down to the playback unit and sings 
full force into the hidden mike. This 
mild deception has worked so well that 
it has now become a standard tech- 
nique with Dr. Kellogg. 

Depending on field conditions, Dr. 

In Prof. Kellogg's sound lab at Cornell, there is 
more to making a final recording than using Ampex 
recorder to edit out bad sounds and piecing together 
the correct footage. Some of the apparatus he uses 
is familiar to all radio men and serious audiophiles. 

Kellogg uses the naked aluminum re- 
flector or paints it with camouflaging 
colors of green, red, yellow, etc. 

Dr. Kellogg usually uses a dynamic 
mike which he has found to be rugged 
with broad, flat frequency response 
and a certain immunity to heat and 
humidity. In addition, its low im- 
pedance allows it to be used at rela- 
tively great distances from the first 
amplifier stage. 

Most of his footage has been re- 
corded with the car serving as the 
"sound truck." The rear seat of the 
car has been given over to the record- 
er, amplifier, frequency controls, etc. 
Power is one of the big problems. Dr. 
Kellogg finally settled on four stand- 
ard car batteries to operate the power 
plant which is installed in the trunk 
compartment. The batteries operate 
the small converter which provides the 

(Continued on page 76) 

Happy hunting ground for a sound effects man. Vo- 
cals by birds, frogs, alligators, howler monkeys, 
gathered on far -off expeditions, end in Prof. Kel- 
logg's laboratory for editing and filing in the Li- 
brary of Natural Sounds. Here he seeks right tape. 
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VARIABLE damping is the latest 
thing to be hailed in the audio field 
as a panacea. As with an innovation 

in any field which is hailed as a cure - 
all, a little time elapses before it is 
possible to evaluate its true signifi- 
cance. David Hafier's article on the 
subject ( "Control of Amplifier Damp- 
ing Factor," July, 1955 issue of RADIO 
& TELEVISION NEWS ) seems to have 
been the first attempt so far at mak- 
ing such an evaluation. Earlier writ- 
ings on the subject have all eulogized 
this innovation as something that 
would provide the ultimate in repro- 
duction. 

Irrespective of the true worth of this 
innovation, while the craze is still on, 
variable damping will undoubtedly sell 
a great many amplifiers. Now that the 
trend has started (audio enthusiasts 
being the fervent species they are) un- 
doubtedly every one will want to veri- 
fy for himself just what variable 
damping has to offer. 

The author was among the early 
ones on the variable- damping band- 
wagon. In fact, some two years ago, 
when asked what possible changes 
could be incorporated in amplifier de- 
sign, this was one that was suggested. 
In fact, as soon as the opportunity 
presented itself, the author designed 
an amplifier incorporating this fea- 
ture and conducted some experiments 
in its operation. As a result of these 
experiments with different loudspeaker 
units, the company with which the au- 
thor was then affiliated decided to 
abandon variable damping as a fea- 
ture for the present. 

This decision was not made because 
the amplifier into which it was incor- 
porated was not a successful design, 
but as a result of evaluating the tests 
made with different loudspeakers. The 
conclusions drawn from these tests 
were as follows: (a) With high class 
loudspeakers, in which the impedance 
is held reasonably constant throughout 
the frequency band by efficient acous- 
tic loading of the unit in its enclosure, 
the variable damping had so little ef- 
fect that it was extremely difficult to 
detect any difference in reproduction, 
between positions of the control cor- 
responding to maximum and minimum 
damping. 

(b) The effect could be detected us- 
ing a cheaper loudspeaker or a cheaper 
enclosure, which possessed acoustical 
resonances that required damping. 

Based on this discovery the opinion 
was expressed that a person who 
would not be prepared to buy a better 
class loudspeaker, would scarcely be 
impressed with the idea of paying 
more for an amplifier to improve the 
quality of a cheaper loudspeaker; and 
the person who buys a better speaker 
and enclosure does not need it. 
Whether this decision was justified or 
or not remains to be proven. 
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APPLYING VARIABLE 

More tips for the hi-fi enthusiast, including details on 

how this feature can be added to your existing equipment. 

Meanwhile the boom in variable 
damping goes on. Many readers of this 
magazine have still to satisfy them- 
selves, in one way or another, about 
the precise value of this innovation. 
The hard way (on most budgets) is to 
trade in one's present amplifier for a 
new one incorporating variable damp- 
ing in one of its various forms. The 
easier way is to try variable damping 
out first, by a simple addition to one's 
existing amplifier, to find out whether 
it really does something, before invest- 
ing in a whole new amplifier. 

The Essentials 

Before describing how to do this, let 
us take a little time to make sure we 
have clearly in mind just what we are 
going to do with the amplifier. We 
want to make sure that the effect we 
are testing is really that of variable 
damping, and not some of the other 
things that can accidentally get mixed 
up with it. Unfortunately many of the 
amplifiers now on the market, adver- 
tised as providing variable damping, 
do other things besides adjust the vari- 
able damping, when you turn the 
damping control knob. But we will dis- 
cuss that after seeing what is required. 

We have to add variable damping to 

Fig. 1. That portion of a modern feedback 
amplifier circuit that is to be modified 
to introduce the variable damping feature. 

e OUTPUT 
TRANSFORMER 

SECONDARY 

111 

11.011. 
GROUND BUS 

the amplifier without interfering with 
its performance in any other respect. 
The way to introduce variable damping 
is by modifying the feedback circuit, 
but in doing this we should be careful 
about two things : 

(1) We want to keep the over -all 
feedback constant, because changing 
the amount of feedback applied to an 
amplifier varies its stability margin, 
and this, in turn, interferes with its 
frequency response, so it is no longer 
the same amplifier; and 

(2) We need to make sure that the 
additions to the circuit will not alter 
the operation conditions of any of the 
tubes. 

Evolving a Practical Method 
Take the circuit of Fig. 1 as the es- 

sential part of an amplifier to be modi- 
fied. Here Ri is the cathode resistor 
of an early stage, to which the over -all 
feedback is connected through R, and 
C. The feedback factor is determined 
by the ratio of R. to Ri, while C is 
necessary to maintain stability at 
ultrasonic frequencies. We have to 
maintain the same feedback factor and 
stability condition, when we insert our 
variable damping circuit. Using the 
method described, it is quite easy to 
make the calculations necessary to 
modify the circuit. 

Fig. 2 shows the circuit modified to 
include variable damping. The first 
stage cathode bias must be maintained. 
In the original circuit, R2 did not ap- 
preciably shunt Ri, but in the revised 
circuit R. will have a much lower 
value. To maintain the same bias, the 
resistance measured between the cath- 
ode and ground must be the same as 
the original circuit. The easiest way to 
be sure of this is to just double the 
original value of R,, in arriving at 
values for R, and R, in the circuit of 
Fig. 2. 

Now suppose that, in the original 
circuit of Fig. 1, R, was 20 x R,; the 
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DAMPING 

values R2 and R, in Fig. 2 will provide 
a two to one reduction, so we have to 
make only a 10 to 1 reduction ahead of 
resistor R2, from the secondary of the 
output transformer. In addition we 
must keep this fraction constant as we 
vary from current feedback to voltage 
feedback. 

To achieve this for current feedback 
a resistance of one -tenth the load 
value at the tap used is inserted in 
the return from the grounded side. 
This can easily be adjusted by using a 
wirewound potentiometer for this 
value. If a resistance meter to meas- 
ure such a low value is not available, 
it may be adjusted by estimate, if the 
potentiometer is of a linear type, to 
give the resistance required. This 
resistor will provide the necessary 
amount of current feedback equivalent 
to the original feedback. 

Now we place a shunt across the 
output transformer secondary, consist- 
ing of two fixed resistors, whose val- 
ues also have a ratio of 10 to 1. They 
should be of sufficiently high value 
not to shunt away 'appreciable power 
from the circuit, and at the same time 
low enough not to interfere with the 
over -all resistance in the return path 
of the first stage cathode. Values of 10 
and 100 ohms would be quite suitable. 

Now wé place a low value poten- 
tiometer, 100 ohms would do, across 
the pick -off points for current and 
voltage feedback, as shown in Fig. 2. 

With the slider of this potentiom- 
eter all the way over to the junction 
between the 10- and 100 -ohm fixed re- 
sistors, the feedback will have the 
same value as the original circuit and 
will be entirely voltage feedback; so 
the damping factor will be identical to 
the original damping factor of the am- 
plifier, which most likely has a value 
quite high enough for any practical 
purpose. 

With the slider of the potentiometer 
moved all the way over, the resistor 
connected between the output terminal 
and the transformer secondary will 
give the same amount of current feed- 
back as the original voltage feedback 
when the correct load is connected; 
and the damping factor will be re- 
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duced, in all probability, to a frac- 
tional value. 

Positions along the potentiometer 
between the two ends will adjust the 
damping factor continuously between 
these two limits, while maintaining 
the same over -all value of feedback. 

It just remains to see that the ca- 
pacitor is connected to maintain the 
same stability condition that was pro- 
vided in the original amplifier. As we 
have kept the same combined resist- 
ance in the cathode ground return, al- 
though the method of attenuation in 
the midband has been modified, the 
same capacitor will still provide the 
same boost at the high end (which is 
beyond the audio spectrum). Connect 
it between the top end of the trans- 
former winding and the cathode (ex- 
actly where it was before). 

So the modifications necessary to in- 
corporate variable damping into any 
normal type of feedback amplifier are 
quite simple. All the additional com- 
ponents are of fairly low resistance val- 
ues -lower than the value of R2 which 
was removed -so there is no problem 
of the additional components intro- 
ducing instability in themselves. But 
care should be exercised in making the 
modification, not to interfere with the 
lead dress of the amplifier as it stands, 
because this often proves to be im- 
portant to the stability of the ampli- 
fier. 

From this example, the reader 

Fig. 2. Method of modifying the circuit of 
Fig. 1 to add variable damping. Note 
that the values of R, and R. are changed 
(see text), and that the other values desig- 
nated are only illustrative. Method for 
calculating for your unit is covered in text. 

should have no difficulty in applying 
details from his own amplifier to cal- 
culate values for its particular cir- 
cuit : in all probability, the ratio be- 
tween R2 and R, will not be quite as 
convenient as 20 to 1; but whatever it 
is, the ratio can simply be divided by 
2, and the same procedure adopted to 
calculate the other values in the cir- 
cuit. The value of the cathode resis- 
tor can be doubled in each case, and 
an equal resistance used for the series 
feed from the slider of the 100 -ohm 
potentiometer. This will preserve the 
correct operating condition for the first 
tube of the amplifier, and also insure 
that the stabilizing effect of the ca- 
pacitor already in the amplifier is 
maintained. 

What to Expect 

It is suggested that in making these 
alterations care should be taken not 
to wreck the circuit, so it can not be 
put back in its original condition, be- 
cause the author is strongly of the 
opinion that most readers, having con- 
ducted the experiment, will decide that 
it is not worth having this extra para- 
phernalia hanging on the amplifier. 

If you have any of the better class 
loudspeakers, you will find that turn- 
ing the control from one extreme end 
to the other will make so little differ- 
ence in the reproduction, it is rather 
difficult to detect at all. 

If you are using an inferior loud- 
speaker or enclosure, or both, you may 
notice a considerable difference and 
you can then adjust the damping con- 
trol to give the reproduction that you 
think sounds most pleasing; or, if you 
prefer, you can run a square wave 
through the system, look at the wave- 
form across the voice coil with an 
oscilloscope, and adjust the damping 
control until the nearest approach to 
a square wave is achieved. This proce- 
dure has been recommended elsewhere 
for the adjustment of damping con- 
trol. 

The author will not guarantee, how- 
ever, that this means ideal damping 
has been achieved, with an inferior 
loudspeaker in an inferior enclosure. 
In fact, it is extremely unlikely to 
have done so. The reason for this lies 
in the poor electro- mechanical coupling 
factor of the inferior loudspeaker unit. 
This means that the acoustical reso- 
nance of the diaphragm in its enclosure 
is not very well coupled to the elec- 
trical circuit of the voice coil. Con- 
sequently, although the impedance 
caused in the electrical circuit by this 
resonance may be adequately damped 
by the amplifier, the acoustical vibra- 
tions which cause the electrical reso- 
nance have not been equally well 
damped. 

A careful examination of this prob- 
lem shows that the only satisfactory 

(Continued on page 109) 
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Fig. 1. Equivalent circuit 
for the typical fixed ca- 
pacitor, analyzed in text. 

TCI 

Fig. 2. Typical mica capacitor. 
This one is by El -Menco (Elec- 
tro Motive Manufacturing Co.). 
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Fig. 3. Three color codes for identifying 
capacitor values. (A) is the JAN and 1948 
RMA mica capacitor code, (B) is the now 
obsolete 6 -dot RMA code, and (C) is 
the RMA 3 -dot code, also now obsolete. 

Fig. 4. Some tubular ceramic capaci- 
tors, both before and after impregnation. 
The units shown here are from Centralab. 
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CAPACITORS 
New types of capacitors and many new uses for 

standard units call for a reappraisal of the field. 

GREAT strides have been made in 
the development of new types, 
sizes, and values of capacitors, re- 

sistors, and coils which form the bricks 
in the electronic circuit structure. To 
acquaint the reader with the present 
state of the art, this article is devoted 
to fixed capacitors of all types. The 
various applications, advantages and 
disadvantages, ratings, and tolerances 
will all be covered here. 

It is impossible to give complete 
coverage of every type of capacitor or 
discuss each individual model and its 
application in detail in a single article. 
The most frequently used types are 
described here and it should be pointed 
out that in almost every instance sev- 
eral manufacturers offer the same type 
of capacitor, though sometimes under 
different names. 

To say that a capacitor is a device 
which is charged up by an electric 
current, or to call it a d.c. block or an 
a.c. impedance are all incomplete de- 
scriptions from a physical point of 
view. Fig. 1 shows a true electrical 
representation of a capacitor which 
covers all theoretical aspects. R, is 
the shunt or leakage resistance which 
is usually negligible, except in the case 
of electrolytic capacitors or some de- 
signed for special applications. R, 
represents the series resistance due to 
the resistance of the wires, the capaci- 
tor element, and the dielectric. C, 
represents the capacity to ground 
which may be considerable in video 
amplifiers using large coupling capaci- 
tors. L, is the inductance due to the 
leads and the foil making up the ca- 
pacitor plates. This inductance leads 
to self- resonance of certain types of 
capacitors at the higher frequencies 
and also becomes considerable when 
electrolytic capacitors are used as by- 
passes for r.f. 

C2 is the actual capacity which is 
marked on the capacitor. This value 
can cover quite a large range. Capaci- 
tors are available from .5 micromicro- 
farad up to 2000 microfarads. Al- 
though ranges overlap somewhat, 
Table 1 lists the approximate ranges 

in value for the major capacitor types. 
These types are usually named accord- 
ing to the dielectric material which is 
used between the capacitor plates. 

In addition to the capacity value, 
the voltage rating of a capacitor is al- 
ways a necessary specification. There 
are actually two voltage ratings for a 
capacitor; one for the maximum a.c. 
and one for the maximum d.c. voltage 
which can be applied without causing 
an internal short. For most practical 
applications, the d.c. working voltage 
is the most important criterion since 
the a.c. rarely is so much higher as to 
cause damage. It is possible, however, 
to damage a capacitor with a.c. signals 
alone, especially when the r.f. dissipa- 
tion exceeds the limit of the capacitor. 
This is usually only of concern in 
transmitters or power oscillators. 

One of the confusing aspects of any 
capacitor catalogue is the value des- 
ignation. For example, there are .22 
pfd. and .25 pfd. paper capacitors; and 
.05 pfd. will appear together with .047 
pfd. and occasionally, .056 pfd. paper 
types. The reason for this is the in- 
complete acceptance of the standard 
values recommended by the Radio - 
Electronic - Television Manufacturers 
Association (RETMA) for capacitors 
and resistors. Old values such as .25 
and .05 pfd. or 200 and 500 izpfd. are 
still manufactured together with the 
new RETMA values based on a mathe- 
matical progression. In actual cir- 
cuitry, the interchange of values de- 
pends on whether a tuned circuit is 
involved or not. 

Tolerance on capacity is another 
aspect which deserves consideration, 

Table 1. 

TYPE 
CAPACITOR 

AVAILABLE 
CAPACITIES 

AVAILABLE 
VOLTAGES 

Ceramic .5 µµíd. to .01 ofd. 300 to 5000 
Mica 1 µµfd. to .1 Add. 200 to 5000 
Paper 100 µµfd. to 1 µid. 100 to 1000 
Oil, Dykanol, 

Pyranol in 
metal case .01 pfd. to 20 µfd. 400 to 5000 

Electrolytics 2 µfd. to 2000 µfd. 6 to 600 
Transmitting 

and high 
voltage .005 01d. to 4 51d. 600 to 20,000 
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Fig. 5. Typical flat ceramic capacitors. The rectangular ones 
(the ones shown are by Centralab) are still to be impregnated 
with a protective coating. The disc ceramic on the right with 
three leads is a dual capacitor; the center lead is common. 

Fig. 6. Shown here are various types of ceramic capacitors 
used for feedthrough and upright mounting on chassis where 
space is at a premium and lead length is very critical. 
The units on the left are by Centralab; on the right. Erie. 

especially in critical circuits. Mica ca- 
pacitors and some small ceramic units 
have tolerances of ±5 or ±10% and 
are so marked. Other types of ceramic 
capacitors, especially some disc types, 
are generally specified as having a 
tolerance of -20% and + 80 %. This 
makes them suitable for coupling and 
bypass applications, but not very 
reliable for tuned circuits. Paper ca- 
pacitors usually are rated at -!- 20% 
unless otherwise specified, while elec- 
trolytics often have a -20 +50% 
tolerance. Special types for military 
or transmitter use are designated with 
their individual tolerances by the 
manufacturer. 

Before going into a discussion of the 
small value capacitors, the polarity in- 
dicated by the symbol should be men- 
tioned. This polarity becomes im- 
portant when d.c. is applied across a 
large capacitor of the electrolytic type 
or when the capacity to ground of the 
outer foil becomes a problem. The 
curved portion of the capacitor symbol 
indicates the outer foil which should 
generally be the negatively polarized 
portion. 

Mica Capacitors 
In Fig. 2 is shown a mica capaci- 

tor. Mica capacitors have been in 
use practically since the beginning 
of the electronics industry. They are 
constructed of thin sheets of mica 
interleaved with two sets of aluminum, 
tin, or silver foil. Each set of foil goes 
to one side terminal and its pigtail 
wire. The entire assembly is molded 
into a Bakelite insulator and color 
coded as to its value. Unfortunately, 
the color coding of mica capacitors has 
long been a source of bafflement. This 
is due to the fact that there are at 
least three widely -used color codes and 
it often requires considerable thought 
to figure out which one is being used 
on any one unit. Shown in Fig. 3 are 
the various ways in which a mica ca- 
pacitor can be marked. It should be 
pointed out that the color values are 
the same as in the resistor and other 
color codes. 

Mica capacitors generally come in 
voltage ratings of 300 volts, 500 volts, 
1000 volts, and higher. For transmit- 
ting equipment there are large mica 
capacitors which will be most familiar 
to the radio amateur and experimenter. 
These units are designed for consider- 
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able r.f. dissipation and can be used 
in power oscillators and r.f. circuits. 

Standard mica capacitors are made 
in three tolerance types. The un- 
marked capacitors are generally ±20% 
of indicated value, while a silver dot 
indicates 10 %, and gold stands for a 
5% tolerance. Where especially good 
stability with temperature is required, 
the use of a silver mica capacitor is 
indicated. In the horizontal oscillator 
circuits of many TV sets such silver 
mica capacitors are used where critical 
values control the frequency of the 
oscillator. When making repairs be 
sure to replace such units with exact 
equivalents, both in tolerance and in 
type. 

Ceramic Capacitors 

This type of capacitor is relatively 
new and is available in a large variety 
of values, shapes, and types. One of 
the advantages of the ceramic dielec- 
tric used in these capacitors is the 
great range of dielectric constants 
which can be achieved by various 
chemical mixtures. Thus, there are 
the "High -K" types which feature re- 
latively large capacitance in very 
small spaces, the temperature compen- 
sating types, and the low inductance 
types for u.h.f. circuits. 

In the ceramic capacitor, the dielec- 
tric plate is tinned or silvered on both 
sides and leads are anchored to these 
conductors. Usually the capacitor is 
then coated with some strong protec- 
tive insulator and that is the whole 
unit. Tubular ceramics are simply 
thin ceramic tubes coated inside and 
outside with a conductor. Wire leads 
are wrapped around the conducting 

Fig. 7. Some extremely small ceramic ca- 
pacitors. The ones shown are by Stackpole. 

areas and again the entire unit is 
usually dipped in some insulating ma- 
terial. Typical tubular ceramic capaci- 
tors are shown in Fig. 4, both with and 
without the protective coating. 

Flat ceramic capacitors of the rec- 
tangular and disc types are shown in 
Fig. 5. Many times, flat ceramic ca- 
pacitors consist of multiple sections. 
These are obtained simply by stacking 
two single units together and then 
dipping the assembly in an insulator. 
The center lead in such a unit is gen- 
erally the common or ground lead. 

Variations of the tubular ceramic 
types are shown in Fig. 6, and repre- 
sent feedthrough and r.f. bypass ca- 
pacitors. This construction is very use- 
ful in v.h.f. and u.h.f. circuits where 
lead lengths are critical. Fig. 7 shows 
a very special capacitor, ceramic in 
nature, but available usually in ac- 
curate and very low capacitance 
values. These units are available 
from .10 twfd. up to about 10 q fd. and 
consist, essentially, of little more than 
the capacity of the flattened wire it- 
self, embedded in the insulator. Tuners 
for v.h.f. and u.h.f. and test equip- 
ment frequently employ this type of 
capacitor. 

Ceramic capacitors are available 
with various temperature coefficients. 
Usually, the tubular type shown in Fig. 
4 is used for temperature sensitive cir- 
cuits, although any of the ceramic ca- 
pacitors can be made temperature 
compensating by using the right kind 
of ceramic material. 

The most widely used temperature 
coefficient is the negative one. Normal- 
ly, tuned circuits tend to resonate at 
lower frequencies as the temperature 
rises. A negative temperature coeffi- 
cient capacitor has less capacity at 
higher temperature and, therefore, the 
frequency of its tuned circuit tends to 
rise. It is possible to make a tuned 
circuit quite stable, irrespective of 
temperature changes, by selecting the 
right kind of compensating capacitor. 

Most ceramics are either of the P, 
NPO, or N coefficient type. P denotes 
a positive coefficient, which gives an 
increase in capacity with temperature. 
This unit is rarely found in commercial 
equipment. The NPO type has ap- 
proximately zero coefficient; it does 
not vary with temperature. NPO ca- 
pacitors are most widely used for by- 
pass and coupling purposes. The N 
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Fig. 8. Various types of paper capaci- 
tors are shown here: molded (Pyramid), 
glass- sealed (Astron), metalized -paper 
and metal encased (Cornsll- Dubilier). 

Fig. 9. Ceramic encased paper capacitor. 

Fig. 10. Typical impregnated capaci- 
tor. This unit, by Pyramid, is oil -filled. 

Fig. 11. The "bathtub" shaped con- 
tainers shown here enclose capacitors 
whose dielectric is oil. Sometimes such 
metal containers enclose an electrolytic. 

type capacitor has a negative coeffi- 
cient and usually has a number desig- 
nation such as N470 or N1500, indicat- 
ing the specific variation with tem- 
perature. The larger the number the 
greater the change in capacity. 

Additional types of ceramic capaci- 
tors include the button type for v.h.f. 
and u.h.f. bypassing and coupling, and 
a wide variety of special types for the 
military equipment manufacturer. 
Most TV high -voltage capacitors are 
ceramic as are some of the new trans- 
mitting types. 

Special advantages of ceramic ca- 
pacitors include their compactness, 
very low internal inductance, and good 
temperature performance. Capacitance 
tolerances range from special 10% and 
20% types to the capacitors generally 
used in TV and radio sets which have 
a standard tolerance of +80% and 
-20 %. Often, these capacitors have a 
guaranteed minimum value (GMV). 
Temperature coefficient capacitors are 
most likely found in critical tuned net- 
works such as u.h.f. and v.h.f. oscilla- 
tors where only exact replacements 
should be used when necessary. 

Paper Capacitors 
New versions of the popular tubu- 

lar paper capacitor include such varia- 
tions as molded bodies, metallized 
paper, and metal bodies with glass 
seals. The latter type is favored for 
military equipment applications be- 
cause of its imperviousness to moisture, 
heat, and fungus. Special models are 
available which will operate satisfac- 
torily at temperatures as high as 185° 
centigrade. 

For radio, TV, and most radio "ham" 
receiving equipment, molded paper 
capacitors are becoming more and 
more standard since they combine rea- 
sonable price with good performance 
and long life under ordinary operation. 
Fig. 8 shows typical paper capacitors 
of various types. Note that on some 
there is a band around one end of the 
capacitor. This indicates that the 
nearest lead is, the outside foil and in 
some circuits should be the side going 
to ground. The polarity indication in 
paper capacitors is not the same as in 
electrolytic types. In the case of 
paper capacitors the d.c. polarity does 
not matter. The reason for marking 
the lead to the outside foil is to allow 
minimum capacity to ground in certain 
applications. In audio and video am- 
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Fig. 12. Shown here are 
various types of elec. 
trolytic capacitors, some 
in metal cans, others 
in cardboard containers. 
The two on the left are 
manufactured by Mallory. 

plifier the coupling capacitor often 
goes from a high to a low impedance 
and in such cases the outside foil 
should go to the low impedance side. 

Some circuits use ceramic case, 
paper capacitors like the one shown in 
Fig. 9. Be sure to replace such a unit 
with the same type. 

In general, paper capacitors of the 
molded type are rated for operation 
up to 85° centigrade, which is satis- 
factory for most radio and TV uses. 
Where higher temperatures are found, 
a simple derating method can be ap- 
plied. As the temperature increases, 
assume that the voltage rating of the 
capacitor decreases. For example, a 
200 volt capacitor may be good up to 
65° centigrade, but if the equipment 
gets to be 85 °, then a 400 volt capaci- 
tor should be used. 

Voltage ratings of paper capacitors 
should never be exceeded. A good rule 
is to use 200 -volt capacitors where the 
d.c. voltage never exceeds 100 volts. 
Use 400 -volt units where the voltage 
goes up to 250 volts; 600 -volt ones are 
suitable for circuit voltages up to 350 
to 400 volts at the most. For higher 
voltages use 1000- and 2000 -volt ca- 
pacitors. 

Impregnated Capacitors 
Using such special dielectric ma- 

terials as "Dykanol," "Pyranol," and 
various kinds of oil, these capacitors 
are distinguished by their long life, 
maintenance of the rated capacity over 
a relatively wide range of tempera- 
tures, and rugged exterior. They are 
generally contained in metal cans of 
the type shown in Fig. 10. Capacity 
values range from about .01 pfd. up to 
20 pfd. with voltage ranges of 400 to 
5000 volts. Some of these capacitors 
are supplied with special brackets and 
are mounted with their terminals 
easily accessible. 

In replacing this type of capacitor 
care should be taken not to break the 
ceramic or glass -type terminal insula- 
tors sometimes used. Such breakage 
could occur when the mounting brack- 
ets are tightened if the capacitor is not 
properly seated. 

Many of these capacitors are used 
as motor starters, some as filters for 
low frequency circuits or power sup- 
plies, and some for bypass and cou- 
pling applications in transmitters. 
Many find application in test equip- 
ment and military gear of all types. 

One variation of the oil -filled type 
shown in Fig. 10 is the "bathtub" ca- 
pacitor, so named because the case 
looks like a small metal bathtub. See 
Fig. 11. These capacitors are supplied 
not only in the oil -filled variety but 
also as low voltage electrolytics. 
Values up to 50 pfd. at 150 volts are 
obtainable. They are also furnished as 
multiple units. 

Electrolytic Capacitors 
Electrolytic capacitors are so named 

because their capacity is due to an 
electrochemical process known as elec- 
trolysis. When a potential is applied 

(Continued on page 114) 
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FREQUENCY -MODULATED 

WIRELESS 

RECORD PLAYER 

Two views of the completed frequency - 
modulated "wireless" record player. 
A small table model receiver, which 
is used as the oscillator, is mounted 
on brackets at rear of turntable. 

MOST "wireless" record -players con- 
sist of an oscillator which is am- 
plitude- modulated by a crystal 

phono pickup, the signal being received 
on a standard AM broadcast receiver 
in the usual manner. By this method, 
the quality of reproduction is limited 
mainly by the crystal cartridge, and 
the bandpass of the i.f. transformers 
in the receiver. 

This article describes a simple and 
economical wireless record player 
which is frequency -modulated by a 
capacitance phono pickup, and received 
on a standard AM broadcast receiver 
by "slope detection." By this method, 
the quality of reproduction is depen- 
dent on the audio amplifier and the 
speaker in the radio. 

You can buy a factory -made capaci- 
tance phono pickup cartridge, or you 
can easily build a pretty good one very 
cheaply, as described in this article. 
And there is no need to build up a spe- 
cial oscillator and power supply; you 
can use the oscillator in an old table 
model superhet! Any small superhet 
will do, just so the oscillator works 
and the power supply is well filtered. 

How It Works 

A capacitance phono pickup is sim- 
ply a needle or stylus (having the low- 
est possible amount of mass and me- 
chanical resonance) which is mounted 
on one side of a stationary metal plate. 
There is a small air gap between the 
needle and the plate, thus the two 
parts serve as the two plates of a 
small variable capacitor, the needle 
being the variable plate. As the needle 
rides in the record groove, it vibrates 
from side -to -side in accordance with 
the waveforms in the groove, causing 
a corresponding variation in capaci- 
tance between the needle and the sta- 
tionary plate. When the needle and 
the plate are connected across the 
tuned circuit of an oscillator, the fre- 
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You can build this phono pickup at home, using a spare 

table -model radio as the oscillator for the construction. 

quency of the oscillator is shifted up 
and down (frequency- modulated) ac- 
cordingly. 

Fig. lA shows the front-end of a 
typical table model superhet. Note 
that the capacitance pickup is connect- 
ed directly across the tuned circuit of 
the oscillator to frequency- modulate it. 
When the table radio is placed directly 
on top, or very near, the large AM ra- 
dio in your living room, the small ra- 
dio's oscillator will feed a good FM 
signal to the large radio and the latter 
detects it by slope- detection. 

Fig. 1B shows how an FM signal 
can be received on an AM receiver by 
slope -detection. The incoming FM sig- 
nal is not tuned in "on the head," but 
a little off to one side of the ' i.f. se- 
lectivity curve's peak. As the frequen- 
cy of the FM signal swings up and 
down over a small range with modula- 

tion, these variations in frequency are 
converted to variations in amplitude 
and the resulting AM is detected in the 
usual way. The FM signal is tuned in 
on one side of the selectivity curve's 
peak until the audio quality sounds 
best. If the audio is too weak, the 
swing of the record player's oscillator 
should be increased by reducing the 
air -gap between the needle and plate 
of the capacitance pickup. If the audio 
quality is poor ( "splashy" with distor- 
tion on volume peaks) the swing of 
the oscillator should be reduced by in- 
creasing the air -gap between the nee- 
dle and plate of the capacitance pickup. 

Phono Motor and Cabinet 

Chances are, you already have a 
phono motor and cabinet suitable for 
this FM record player and don't have 

(Continued on page 39) 

Fig. 1. (A) Front -end of a typical table model superheterodyne AM receiver, showing 
how the capacitance pickup is connected across the tuned circuits of the oscillator 
circuit to frequency- modulate it. (B) How FM signal is received by slope detection. 
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L THE E AYOU FOR THE 
WOOD TONE ARM. A 
LONG ARM GIVES LESS 
TRACKING ERROR. 

J T 
WOOD FULL 3/4" THICK. 
WOOD SHOULD HAVE LOW MECHANICAL RESONANCE 
CHARACTERISTICS. 

rg. 2. Layout of the wood tone arm used by author. Pattern can be used for arm for either home -built or commercial cartridge. 

METAL BAND 
LENGTH DEPENDS ON Tp I/16" THICK 
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OF 
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S 

S / i DEPEND 

MOUNTING 

ON 
SIZE OF THESE HOLES 

a MAKE OF 
TONE ARM SWIVEL USED 

14-1/2 

Fig. 4. Details for making U- bracket. 

Fig. 5. The two leads from the car- 
tridge end at the two lugs mounted 
close to U- bracket. Flexible leads 
with tips go to receiver oscillator. 

4Fig. 3. A U- bracket is used to mount the 
swivel to underside of tone arm. The swi- 
vel is from an old Astatic crystal pickup. 

i 

DISCARD 

(A) 

ROUND PLUG CUT FROM 
SOFT PENCIL ERASER. 
(SLIGHTLY OVERSIZE 
FOR SNUG FIT) 

MOUNTING BRACKET 
COPPER TUBING BEND BACK AND 

INSERT DRILL TWO HOLES 
MOUNTING STRIP FOR MOUNTING 
OR BRACKET SCREWS. 

SAW ON DOTTED LINES 
WITH FINE TOOTHED 
HACKSAW 

iii 
1/8" DIA. HOLES, 
1/2" INCH APART 

RING RING 

PLATE STATIONARY PLATE ' _ BEND AS SHOWN. 
/q' (PLATE CAN BE 

ADJUSTED BY 
BENDING) 

MOUNTING 
BRACKET 

RING 

PLATE 

(B) 

FLATTEN THESE 
PARTS BY 
PRESSING IN 
A VISE 

Fig. 6. (A) How home -made cartridge is 
sawed from 1/2" o.d. copper tubing. (B) 
Cartridge before bending and drilling. 

Fig. 7. "Head -on" view of home -made 
capacitance pickup. Note # 38 gauge 
wire lead from needle to lug at right 
side of arm. The #28 gauge plate lead 
is soldered directly to end of mounting 
bracket. The air gap between needle 
and plate can be altered by bending 
the plate as described in the text. 

Fig. 8. The completed copper cartridge 
ready for insertion of the needle. See 
text on choosing a suitable needle 

WRAP WIRE TIGHTLY 
AROUND END OF 
NEEDLE, AND CEMENT 
WITH DUCO BEFORE 
PUSHING NEEDLE 
THROUGH RUBBER PLUG 

PHONO NEEDLE 
ISEE TEXT) 

No. 38 BARE 
COPPER 
WIRE 

SOFT RUBBER PLUG 

STATIONARY 
PLATE 

tAIR GAP CAN BE 

1 
ADJUSTED BY 
BENDING PLATE 

Fig. 9. The capacitance cartridge 
ready to be screw -fastened to the nose 
of wood tone arm. Details in article. 

Fig. 10. Rear view of the record play 
er with the radio removed from brack 
et to show two 2 -way lugs screw -fas 
tened to the arm to serve as functions 
for the leads from cartridge and the 
leads to radio. Brass L- bracket holds 
pickup arm and modified shelf brack- 
ets support the small AM receiver. 
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to assemble one. The author's cabinet 
was home -built and is 12" long, 8" 
wide, and 2%" high. The framework 

/4 was made from " lumber securely 
screwed and glued together. Masonite 
/s " ' forms the top panel but " Ma- 
sonite would have been better. The 
cut -out in the cabinet top was figured 
so that the turntable shaft of the mo- 
tor would set about 4% " back from 
the front end of the cabinet. The cab- 
inet was sanded smooth, the sharp 
edges and corners rounded off, and 
given a coat of flat chocolate brown 
paint (a lighter color paint would have 
photographed better!). A chrome - 
plated drawer -pull was mounted on 
each side of the cabinet to make it 
easy to move the cabinet around. The 
phono motor (45 -rpm in the writer's 
case) was mounted in the usual man- 
ner, and wired in series with a s.p.s.t. 
toggle switch and a 10 -foot length of 
rubber- covered lamp cord and plug. 

The Tone Arm 

Fig. 2 is the layout for the wood 
tone arm made by the writer. This 
pattern can be used for either the fac- 

tory -made or the home -made capaci- 
tance cartridge. If desired, you can 
copy the shape of any good transcrip- 
tion arm instead. Select a piece of 
good quality wood with low mechanical 
resonance. The wood should not "ring" 
but should give off a dead "thud" when 
you hang it by one end and strike it 
sharply in the center with the knuckle 
of your forefinger. Basswood and dog- 
wood are two woods with comparative- 
ly low resonance. The tone arm should 

74 be a full " thick. The writer made 
his arm pretty long (121/2 ") in order 
to reduce tracking- error. After jig - 
sawing, the arm should be sanded 
smooth all around, and all sharp edges 
and corners rounded off to improve its 
appearance. The arm can be given a 
coat of white shellac, followed later by 
a coat of clear varnish, or you can 
stain or paint it to match the cabinet. 

The swivel used may be one removed 
from an old crystal pickup arm. Many 
of these old arms may be found in ra- 
dio repair shops and may be obtained 
for as little as 25¢ each! Fig. 4 shows 
the simple U- bracket made by the 
writer to fit the swivel to the wood 

tone arm while Fig. 3 shows how the 
U- bracket mounts to the underside of 
the tone arm by means of two short 
round -head wood screws. The exact 
location for the U- bracket will have to 

,be determined later to give lowest 
tracking -error. Fig. 11 is a diagram 
of the angle- bracket made from %" by 
%" brass band which is used to hold 
the swivel and tone arm to the back 
end of the cabinet. If desired, you can 
dispense with this bracket by making 
your cabinet 151% long instead of 12" 
long, and by mounting the swivel di- 
rectly on top of the cabinet. The 
writer likes compact cabinets! 

Fig. 12 shows the simple counter- 
weight used to counterbalance the tone 
arm. This weight is simply a 1" or 
1%" length of 1" diameter iron rod, 
drilled through the center (length- 
wise) for the flat -head wood screw 
used to mount it to the underside of 
the arm near the back end. After the 
tone arm is completely assembled and 
mounted, the counterweight is placed 
to give a needle pressure of about 5 or 
6 grams. 

The author used the little capaci- 
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II I 
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COUNTERSINK 

I 1/2" FLAT -HEAD 
WOOD SCREW 

11. How to make the angle bracket 
which is used to hold the swivel unit to 
the back end of the record player cabinet. 

Fig. 12. How to make the counterweight 
for the wood tone arm. Refer to text. 

Fig. 13. Side view of the home -built 
capacitance phono pickup. Note two - 
way lug, cut from sheet copper and 
screw- fastened to side of arm. This 
serves as a junction for needle lead 
and lead to oscillator. The plate 
lead runs in a groove on opposite 
side and is soldered to bracket. 

Fig. 15. The scraped ends of the wire 
leads are wound tightly around the lugs on 
Motorola cartridge and held with Duco ce- 
ment. Do not solder! The cartridge is held 
in groove with Duco and the wire leads are 
cemented into the grooves as shown in the 
photo. Be sure not to solder, see article. 

Fig. 14. How the Motorola capacitance 
pickup cartridge is mounted and wired 
into the wooden tone arm. Other 
similar cartridges could be used with 
slight changes in the mechanical lay- 
out of the tone arm groove as shown. 

CARTRIDGE IS HELD IN GROOVE WITH A 
LITTLE OUCO CEMENT 

MOTOROLA CAPACITANCE 
PHONO CARTRIDGE 

STYLUS (ALL GROOVEI 

ADJUSTABLE STATIONARY PLATE (SEE 
TExTI 

005 TONE AR 

No 28 BARE COPPER AWE WOUND 
AROUND LUGS AND HELD FAST 
WITH DUCO CEMENT. DO NOT SOLDER 

SMALL TWO WAY LUGS CUT FROM 
SHEET COPPER AND FASTENED WITH 
SMALL ROUNDHEAD WOOD SCREWS 

FINGER LIFT FOR ARM 

PLASTIC INSULATION ON AARE 

Ne. 12 COPPER WIRE FORCED INTO 
UNDER -SIZE HOLE DRILLED IN ARM 

GROOVE GOUGED IN WOOD ARM FOR 
CARTRIDGE TO FIT IN 

NA 28 COPPER WIRE CEMENTED INTO 
GROOVES CUT IN WOOD ARM 

NOTE IF YOU NOTICE ANY WAVERING 
OF THE SIGNAL DUE TO THE NEARNESS 
OF THESE LEADS TO THE METAL 
TURNTABLE, RUN THE LEADS ALONG 
THE TOP OF THE ARM INSTEAD. 

Fig. 16. A groove is filed and gouged 
in wood arm to accommodate cartridge. 

Fig. 17. The pencil points to the soft 
wax which covers the air -gap adjust- 
ment screw. To make changes remove 
wax. Cartridge is the Motorola re- 
placement number 10630821 phono unit. 
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